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Foreword

The European Commission’s Joint Research Centre (JRC) and the Directorate-General for Environment (DG-ENV)
teamed up with the EU Hackathon’s winners SEWERS4Covid (the Dutch Water Research Institute KWR, Eurecat
— Technology Centre of Catalonia (Spain), University of Thessaly and National Technical University of Athens
(Greece), and University of Exeter (UK) and the RWTH Aachen University (Germany)) and, with the assistance of
Water Europe and EurEau, launched a call-notice on May 8™, 2020 for participation in an ad-hoc pan-European
Feasibility Assessment aiming at exploring the development of a wastewater-based monitoring exercise for
SARS-CoV-2 and exchange of experiences in SARS-CoV-2 monitoring in wastewater.

The present report illustrates the resonant scientific community’s responses which constituted the bases for
the possible creation of an EU-wide Wastewater Monitoring System for SARS-CoV-2 Surveillance. It also
contains references and citations of relevant activities at international scale, e.g. with regard to the work
conducted by the World Health Organisation (WHO), or the community brought together by the Global Water
Research Coalition. Numerous scientists and groups have contributed to this report by sharing findings and
insights into work in progress, often even prior to publishing it, thus greatly contributing to an enormous
knowledge production, which this report tries to channel to the policy making progress.
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Abstract

Evidence is increasing that untreated wastewater is a good indicator of the presence of the virus in a population.
The ability to detect the current SARS-CoV-2 in wastewater is increasingly being reported independently by
various research groups as a possible way to better quantify and understand its approximate overall presence
in the population. Upon the first confirmation of the virus RNA appearing in stools of COVID-19 patients,
research groups in the Netherlands, Australia, United States, France, Italy, Austria and elsewhere have
successfully established a relationship between the virus’s concentration in influents to wastewater treatment
plant and the level of infection in the population in question.

Thus, wastewater surveillance of SARS-CoV-2 eventually combined with the monitoring of suitable tracers such
as cross-assembly phage, pepper mild mottle virus or chemicals tracers related to human activities (e.g. food
ingredients, inorganic wastewater parameters, pharmaceuticals in particular those used in the treatment of
COVID-19, or other contaminants of emerging concern) is a valuable and efficient tool to monitor virus
circulation in EU cities and towns.

This report addresses the investigation of the tool in fast track collaborative effort and ad hoc exercise with
stakeholders representing Academia as well as the Water and Public Health Sector. The assessment reveals
insight in methodologies but also entailed costs for rollout of a European Sewage Sentinel System for SARS-
CoV-2. It also shares the findings of two experimental assessment conducted to link existing and ongoing,
national, regional or local surveillance programs. It moreover shares the findings of the accompanying
knowledge brokering and transfer events organized to have a rolling exchange of information and review of
advances, such coping with the speed challenge of the rapid dynamics of this pandemic. One must stress that
data from wastewater testing are not meant to replace existing COVID-19 surveillance systems, but are meant
to complement them by providing:

e An efficient pooled community sample, since the virus is shed in the faeces of individuals with
symptomatic or asymptomatic infection

¢ information on changes in total COVID-19 infection in the community connected to a sewershed
e Data for communities where timely COVID-19 clinical testing is underutilized or unavailable.

e Anearly warning for (re)-emergence in Europe and beyond. Sewage testing has been successfully used
as a method for early detection of other diseases, such as polio. Indeed, with the right frequency of
testing, the tool can become a leading indicator of changes in COVID-19 burden in a community.

e a COVID-19 indicator that is independent of healthcare-seeking behaviours and access to clinical
testing.



1. Introduction

1.1. Scope of the activity

Urban wastewater is a direct result of human activities in an urban environment and the occurrence and levels
of microbiological, chemical and physical pollutants mirror this. The use of encoded information in treated and
untreated wastewater is also the basis for quantitative risk management approaches in the management of
the wastewater treatment process and the benchmarking of technologies used in this. The Global Sewage
Initiative, the use of sewers for polio monitoring, but also the EU-wide snapshot exercises, the latter being
organised by the JRC in support to the Water Acquis proof the systemic viability of this approach.

In the current crisis, evidence is increasing that untreated wastewater is indeed also a good indicator of presence
of the SARS-CoV-2 virus in a population. The ability to detect the SARS-CoV-2 in wastewater is increasingly
being reported independently by various research groups as a possible way to better quantify and understand
its approximate overall presence in the population. Upon the first confirmation of the virus RNA appearing in
stools of COVID-19 patients in China, research groups in the Netherlands, Australia, United States, France, Italy,
Austria and elsewhere have successfully established a relationship between the virus’s concentration in
influents to wastewater treatment plant and the level of infection in the population in question. It could also be
shown by this approach that the virus appeared in Northern Italy prior to the recognition of an actual pandemic.

From this emerges that wastewater surveillance of SARS-CoV-2 eventually combined with the monitoring of
pharmaceuticals used in the treatment of COVID-19 is likely to be a valuable and efficient tool to monitor virus
circulation in EU cities and towns and could serve as early warning for re-emergence in Europe and beyond,
providing also specific data analytics on the monitoring.

1.2. The science behind the activity

1.2.1. Why is the virus SARS-CoV-2 present in waste waters? How reliable are the results?

COVID-19 (Corona Virus Disease 2019) - is caused by the virus SARS-CoV-2. The virus is present in the stools
of persons infected by COVID-19 [1], regardless of whether they show typical symptoms of the disease or not.
Also SARS-CoV-2 RNA from urine [2] and respiratory secretions (from hand washing, showering, nasal lavages,
tissues, sputum) may contribute to the load of SARS-CoV-2 into the sewer system, as indicated by the detection
of SARS-CoV-2 RNA in washbasin and shower siphons [3].

Stools and other viral material (sputum, urine, washing water, etc.) are then transported to waste water
treatment facilities, via the local wastewater collecting (sewerage) system. To date, no infectious SARS-CoV2
virus has been recovered from untreated or treated sewage [4] and hence, the virus is understood to be inactive
in raw wastewater, although its genetic presence can be detected at the entry of wastewater treatment plants.

Wastewater treatment is known to lessen the signal of the (inactive genetic) virus material, wherefore samples
are usually taken at the inlet to the plant. It is typical practice at wastewater treatment plants to take samples
of incoming sewage, and the plants are designed so this can be done in a safe and efficient manner [5]. Samples
of waste water can also be collected directly from the automated sampling system, for instance at a pumping
station, or at a suspected virus ‘hotspot’ such as a hospital [6] [7], dormitories [8], a residential district or other
confined places like cruise ships or passenger aircrafts [9].

Through extensive knowledge sharing internationally, sampling and analysis methods have achieved good level
of harmonisation and are considered reliable [10], [11].They are based on proven methods (PCR) used in
medicine for the patient testing (swab tests or blood analyses). Competent laboratories are available in all
Member States.
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Figure 1- Wastewater-based epidemiology and SARS-CoV-2 sewer surveillance
(European Commission 2021 design by I. ARAUJO TAVARES DE MELO)

1.2.2. Is it dangerous for wastewater operators to work in the vicinity of the virus?

Wastewater contains, at any time, a number of pathogens (whether viruses or bacteria), and therefore does
pose a certain health risks to all personnel who may come into contact with wastewater. All such work
environments should have in place adequate safety procedures in line with the requirements of national
authorities and best practice and advice available. Nevertheless, evidence to-date has demonstrated that the
major infectious properties are destroyed during the wastewater treatment processes and the exposure to the
virus is thus considered to be negligible compared to direct contacts between humans.

1.2.3. Is it possible to detect the virus in wastewaters in anticipation of the pandemic?

Investigations have shown that the virus can be detected within hours in human stool in case of an infection,
independent of the patient showing no, mild or strong symptoms of COVID-19. Consequently, the presence of
the virus has been detected in some wastewater treatment facilities before the virus was understood to have
spread in the population and before medical symptoms were detected by the medical community. The time
between the appearance of the virus in untreated wastewater and the appearance of increased numbers of
symptomatic patients oscillates between a few days and a few weeks.

This was demonstrated for instance in Amsterdam, Milan or Barcelona. As shown in the table below, in
Amsterdam the virus was already detected on the 6™ of February 2020, i.e. 3 weeks before the first Dutch

case was reported and 5 weeks before the decision to establish a lock-down [12]. In Barcelona, while the first
case was reported on the 25% of February 2020, the virus resulted in samples of wastewater in the area taken

on the 25" of January 2020, i.e. 31 days before the first case was confirmed. In Italy, the first case was
reported on February 21, while the virus presence could be seen in wastewater already in December 18% in

Milan and Turin and then on the January 29" in Bologna, i.e. 64 and 23 days, respectively, before the first
cases.



Table 1 — SARS CoV-2 virus presence confirmation

Confirmed First Date of | Days National National casualties x
presence in reported National between casualties days after lockdown

waste waters Lockdown detection between first
cases
Measures and case and
lockdown lockdown

Amsterdam (NL) | Feb 6, 2020 Feb 27, | Mar 15, 2020 21 days 20 15/04/2020: 3134
2020 (21 days after lockdown)
Barcelona (ES) Jan 25,2020 | Feb 25, | Mar 14, 2020 31 days 292 14/04/2020: 18276
2020 (31 days after lockdown)
Milan (IT) Dec, 18,2019 | Feb 21,  Mar9, 2020 65 days 1809 13/05/2020: 31106
2020 (65 days after lock down)

This early-warning function was confirmed in the meantime: in a first example, the re-appearance of SARS-
CoV-2 was anticipated in a research project in A Corufia (Spain), where the virus load started to increase on
July 14% 2020 [13]. In the US successful applications have been reported from Arizona, preventing an outbreak
at the university campus[8].

The use of tracking viruses in wastewater is well established and has previously been deployed successfully to
monitor, for instance, the polio virus [14] or enteric bacteria [15]. Tracking the virus’ presence at regular interval
in waste waters could therefore be useful to anticipate a possible pandemic and/or possible new ‘waves’ of the
pandemic.

1.2.4. Is it possible to quantify the presence of the virus in the population on the basis of
waste water surveillance?

First results obtained from the JRC / ENV project as well as the information gathered so far show a correlation
between the number of persons infected in a catchment area and the quantities of virus found in the waste
waters. Results reported in literature (articles cited here) show also that the viral load in the sewage increases,
before the number of infected persons increase. Therefore, the number of people infected in an area could in
principle be roughly estimated based on quantities of virus found in the wastewaters.

These remain rough estimates to be cross-checked with other sources of information. There are several reason
for this: first, the testing strategies of each country differ and provide different numbers in terms of persons
infected. Secondly, wastewater does not lie about the presence of the virus, but it is not clear if the virus load
stems from residents or from for instance commuting work forces or tourists. Wastewater surveillance is hence
most powerful in combination with patient oriented testing.

One obvious lesson of the results gained so far is that if the virus is not present in the wastewaters from an
area it means that this area is relatively safe.

1.2.5. How the information provided by wastewater can be used?
Information on the presence of the virus in wastewaters could be used in three main ways:

1. As a preventive or early warning tool - clearly when the virus is detected it should be taken as a signal
of a possible (re)emergence of the pandemic;

2. As a management tool - the absence of the virus in wastewater from a particular zone could indicate
that the corresponding zone can be considered as of low risk at the time the sample was taken. If the virus is
presence is low and stable or in decrease, this could mean that the pandemic is under control and that measures
taken are efficient. On the contrary if the quantities of virus genes increase that would mean that additional
measures are necessary to stop the further spreading of the virus. This application requires frequent sampling
of wastewater, close coordination with health authorities to understand measures in place and the expected
time lag between implementing a measure and a change in the progression of the disease. Where the detection



of the virus is carried out in the collecting system (sewerage) of different districts of a city or an area, it could
provide additional fine-tuned geographical information.

3. As a safety net - if testing of the resident population is negative, but the virus is detected in
wastewater, investigations of other infection sources should be initiated. Such a system, can also help to re-
establish public trust in accessing, cruise ships, touristic facilities or other well defined areas with a controlled
sewer system.

It is important to stress that this information should always be used as a complement to epidemiologic data
when available. In absence of such reliable data, information on presence of the virus in wastewater might be
the only reliable indicator of the pandemic extension, and can help for instance in the assistance of situations
in less-favoured conditions and countries.

This is confirmed in a recent publication by WHO but also by the French Académie de Médécine identifying that
the tracking of the virus can be used for early warning, detection of the virus in areas with limited clinical
capacity and monitoring the circulation of the virus for further research. There is a consensus about the cost-
effectiveness of this approach. However, the importance of close coordination of laboratories, utilities, and
public health authorities to deliver the needs of the public health services, is also stressed.

1.3. Selected examples of application

The Netherlands introduced a national programme, commencing September 2020. The Netherlands Ministry
of Health announced on June 23 that all 352 Dutch WWTPs were to be sampled on a daily basis for the
presence of the virus and the data fed into the National Dashboard (decision support tool for pandemic
measures) [16]. Other countries, among which Luxembourg [17], France [18] [19], Germany [20], Belgium
[21], Italy [22], Spain [23], Portugal [24], Czech Republic [25], Cyprus [26] and Finland [27] have set up
national reference studies and seek to mobilize funding for upscaling. Australia [28] introduced a country-wide

deployment as of June 10" and also Turkey [29] conducted a full country assessment of its major cities. What
follows is a more detailed view on the respective situations.

1.3.1. Austria

In Austria, Vienna was among the first European cities using the approach and the Region of Tyrol was the first
region in the country which introduced a systematic surveillance programme. All 43 WWTPs in the Region
covering 99 % of the population are reqgularly tested ever since [30], [31].

The Austrian Reference Project Coron-A Project [31], [32] was the a logical consequence and funding was
provided by the Austrian Federal Ministry of Agriculture, Regions and Tourism, the Federal Ministry of Education,
Science and Research, all Federal Countries & the Austrian Association of Cities and Towns. The project is rolling
out sewer surveillance in Austria and includes currently 37 wastewater treatment plants.

1.3.2. Belgium

Belgium launched sewer surveillance as of September 2020 coordinated through Sciensano, its Public Health
Institute. Research and surveillance projects on wastewater had been initiated in the early months of the
epidemic, notably by the Société publique de gestion de l'eau (SPGE) and E-biom, a spin-off of the University
of Namur.

The Universities of Antwerp, Leuven and Ghent, the Flemish Environment Agency and Aquafin, in collaboration
with the Flemish Agency for Care and Health (Agentschap Zorg en Gezondheid), in Flanders have also conducted
such projects.

The Belgium Reference Project covers with 42 wastewater samples, which are analysed twice per week more
than 40 % of the Belgium population

The findings of the Belgium case study highlighted some valid observation, which can be extended and
generalised:

o Sewer surveillance, if run properly can deliver, as early-warning system, and ensure results less
than 12 hours after sample delivery.



o A major public effort would still be significantly cheaper than other tools, a criticism formulated
towards the development of tracing apps. It is noteworthy Indeed that most of the findings
presented so far resulted from already allocated funds.

o Attention must be paid to focus on delivery and to deviate into scientific research and test
optimization.

The DIGICOVID-project [33] develops a multiplex digital PCR method that targets 2 different genomic regions
of the SARS-CoV-2 sequence, whereas in the COVIDDIVER project [34], Sciensano develops a method to detect
the diversity within these samples.

1.3.3. Cyprus

The International Water Research Center (NIREAS) of the University of Cyprus oversees the progress of sewer
surveillance and collaborates with several wastewater treatment plants, e.g. in Limassol. Due to importance of
tourism for the country’s economy, sewer surveillance offers some important management options.

As a first step, Michael-Kordatou et al. (2020)[26] reviewed the existing technologies and approaches.

1.3.4. Czechia

The Masaryk Water Research Institute conducted from the very beginning investigations on wastewater initially
collected samples from 33 wastewater treatment plants of different sizes within the Czech Republic. SARS-
CoV-2 RNA was detected in 11.6% of samples and more than 27.3% of WWTPs; in some of them, SARS-CoV-2
was detected repeatedly. The preliminary results indicated that an epidemiology approach that focuses on the
determination of SARS-CoV-2 in wastewater could be suitable for SARS-CoV-2 surveillance in the population
(Mlejnkova et al. 2020) [25].

1.3.5. Germany

Traditionally, wastewater-based epidemiology in Germany plays a less prominent role than in other countries,
and is used in the context of poliomyelitis and enteroviruses surveillance. Westhaus and co-workers investigated
the approach in different cities of the Federal State of North Rhine-Westphalia [35]. Agrawal et al. performed
similar investigations in the Frankfurt Metropolitan area [36].

Similar investigations are ongoing at the Technical University of Dresden and the Helmholtz Centre for
Environmental Research [37]. At present however, there is no specific “reference project” but in order to connect
the numerous research activities, carried out by research centres or universities, the German Ministry for
Education and Research launched the CORO-Moni Project, acting as umbrella project under the coordination of
the German association for water supply, sanitation and waste DWA [31].

1.3.6. Estonian

Researchers of the University of Tartu and the Estonian Health Board are creating an early warning surveillance
of SARS-CoV-2 based on waste water analysis [38]. The wastewater samples are collected in all Estonian county
centres and towns with more than 10,000 inhabitants. In the collection of samples, the University of Tartu
cooperates with the Estonian Environmental Research Centre and water companies operating the water
treatment plants of Estonian towns. Waste water samples are analysed for the traces of coronavirus at the
laboratories of the University of Tartu, Institute of Technology, that have the required technical capacity and
trained staff. Samples are taken weekly from 20 regular and 28 random sampling points across Estonia.

1.3.7. Greece

In 2020, Greece did not have a national project - a rollout was initiated in 2021 - but samples of sewage from
the capital Athens are collected analysed daily by the University of Athens to determine the level of viral load
and the expected COVID-19 infections in the community. With a capacity of 5.6 Mio population equivalent, the
wastewater treatment plant in Athens is designed to serve more than four million people and is one of the
largest in Europe. [39].

1.3.8. Spain

Spanish scientists were among the forerunners in employing SARS-CoV-2 sewer surveillance in the current
pandemic. Thus, SARS-CoV-2 was detected in Barcelona sewage long before the declaration of the first COVID-

10



19 case, indicating that the infection was present in the population before the first imported case was reported
[40] Shortly, after this Spain initiated a more systematic approach on samples from more than 250 wastewater
treatment plants starting with a project in Valencia [41].

The Catalan Region operates a regional reference project. The Catalan Surveillance Network of SARS-CoV-2 in
Sewage started in July 2020 to monitor 56 wastewater treatment plants (WWTPs) all over the country
representing the sewage from the 80% of the total population. The sampling plan includes in a weekly collection
of 24 hours-flow-proportional composite samples from the inflow of each WWTPs [42]. The project includes 56
WWTPs ensuring a coverage of ca. 80% of the country population and 41 of its 42 regions. Data and results
can be accessed through an open dashboard [43].

The COVIDBENS-Project was the first project in Europe, which through sewer surveillance anticipated the
occurrence of a second-wave event in July/August 2020 in the city of A Corufia [13] and also its current data
indicate a re-emergence of the virus (Figure 2).

Carga virica (nimero de copias de ARN do virus/L)

Dias

Figure 2 - Tracing of SARS-CoV-2 in A Coruna by the COVIDBENS Project [44].

At National Level, Currently, CEDEX, The Spanish civil engineering research agency (Centro de Estudios y
Experimentacién de Obras Publicas) oversees the situation and liaises with the European Commission.

1.3.9. Finland

The Finnish Institute for Health and Welfare (THL) coordinates the national and regional responses against
COVID-19 using wastewater-based surveillance of SARS-CoV-2. The program relies on previous in-house
experiences in poliovirus and illicit drug surveillance programs and covers 28 specific sewerage areas, which
serve 60% of the Finnish population. Data are shared through the National Corona Dashboard [45] and the WBE
(Wastewater-based Epidemiology) Specific Dashboard at THL [46]. The Health authorities have on-line access
to the latest wastewater results, but data are also readily shared with the general public. THL proactively alarms
health services if wastewater detection occurs without confirmed cases (early warning) or the viral load in
sewage rises faster than the case numbers (acceleration).

Finland also investigated carefully some of the logistical aspects to be considered in the design of the program
(Hokajarvi et al,, 2020) [47]. Following these experiences, THL together with the University of Tampere and the
University of Helsinki launched the WASTPAN Project aiming at a broader use of the wastewater-based
surveillances for better preparedness [48].

1.3.10. France

As shown by the French Reference Project RESEAU OBEPINE [49], [50], [51], [52], there are strong indications
that individual testing may be insufficient particularly in densely populated metropolitan areas [53]. On a long-

11



term basis, once established, a sewer-based sentinel system could be extremely beneficial in case of epidemics,
from influenza to future emerging disease, since the untreated sewer contains valuable information on the
general health status of the connected population. The network covers some 150 wastewater treatment plants
over 20000 PE across France (including the French over-sea territories).

Wk P Bauins, Cs Pad o Doianin |

Figure 3 - Visualization of the OBEPINE Network [54]

1.3.11.Italy

The Italian National Institute for Health (ISS) was among the first groups presenting evidence that sewage
samples also allow a retro-perspective evaluation, in addition to to reflecting the presence of the virus in the
connected community [55]. Comparative assessments conducted for instance in Milan on June 25 and Sept 19,
confirmed the beginning of the second wave and leading to 4 times higher shedding of virus RNA into the sewer.

While the Italian National Reference Study SARI encompasses some 50 wastewater-treatment plants, the
following locations have been integrated as part of the Sentinel System of the EU Umbrella Study: Milano,
Roma, Torino, Crema, Cremona, Livorno and Villapiana (CS). Italy is working on a countrywide roll out of the
surveillance.
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1.3.12. Latvia

The Latvian Reference Project is run by BIOR (The Latvian Institute for Food Safety, Animal Health and
Environment), the Latvian Biomedical Research and Study Centre as well as Riga Technical University. Sampling
and detection and covers 5 cities in Latvia.

1.3.13. The Netherlands

In the Netherlands, the National Institute for Public Health and the Environment (RIVM) and the KWR Water
Research Institute are conducting research at sewage treatment plants. To that end, RIVM receives samples
from all of the over 300 sewage treatment plants (serving 17 million people), on behalf of the Ministry of
Health, Welfare and Sports (VWS) and in cooperation with all 21 regional water boards and the Union of Water
Boards. This research is a supplement to other research methods to monitor the spread of the coronavirus
SARS-CoV-2 in the Netherlands. The RIVM research data is used to provide public information via the
Coronavirus Dashboard of the Dutch Government. Since the research methods used by RIVM and KWR differ,
the research results produced by RIVM and KWR cannot be combined [56], [57].

Starting in early March, the coronavirus SARS-CoV-2 was found in sewage from Tilburg and Kaatsheuvel. The
virus was detected shortly after the first COVID-19 patient was reported in the Netherlands on 27 February. At
that time, during the first wave, an increase was observed in the levels of coronavirus in sewage, which
corresponded to the increase in hospitalizations. Since mid-February, samples of sewage from Schiphol Airport
have also been tested; the samples were taken from sewage produced by passengers, employees and, to a
lesser extent, from aircraft [58]. From early March on, the coronavirus SARS-CoV-2 was detected in those
samples [12]. From April on, RIVM has been taking weekly samples of sewage from sampling points at 29
sewage treatment plants in the Netherlands. In late July, the number of sewage treatment plants was expanded
to 80 sites. From 7 September on, all of the more than 300 sewage treatment plants in the Netherlands are
sampled one or more times every week.

The results are shown on the Corona Dashboard provided by the national government [59]. Coronavirus
monitoring in sewage takes place in close cooperation with the Union of Water Boards and the regional water
boards.

1.3.14. Portugal

The research project COVIDETECT holds the objective of establishing an early warning system for the presence
of the SARS-CoV-2 virus, the etiologic agent for COVID-19, through analysis of wastewaters and thus
contributing to improving the response towards any eventual outbreaks of this disease [60].

COVIDETECT is a project coordinated by the Ministry for the Environment and Climate Action, which brings
together Aguas de Portugal — leader of the consortium, Instituto Superior Técnico, Faculty of Sciences of
Universidade de Lisboa, Aguas do Tejo Atlantico, Directorate-General for Health (DGS), EPAL, Aguas do Norte
and Simdouro. The project aims to produce a tool for detecting, quantifying, characterizing and modelling the
virus through analysis undertaken at wastewater treatment plants.

The Portuguese experience underpinned the viability of the approach but pin-pointed also the aforementioned
need for QA/QC Framework, as well as the need to provide a minimum of additional resources to implement
and operate a sewer surveillance system. In order to clarify the entailed costs, a cost evaluation should be
undertaken more systematically. The need to better engage into a dialogue with health authorities is emerging
from all experiences reported.

1.3.15.Sweden

There is no national reference project in Sweden, but scientist at the KTH Royal Institute for Technology
developed and tested optimized methods for SARS-CoV-2 detection [61].

1.3.16. Luxembourg

Through the Luxembourg Institute of Science and Technology (LIST), the Luxembourgish authorities
systematically survey wastewater in the Grand-Duchy. CORONASTEP provides weekly updates on the 13
wastewater treatment plants forming the network [62]. The weekly or even bi-weekly results of the analyses
of the presence of coronavirus in wastewater are first communicated to the Government and published on this
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page within 24 to 48 hours. The conclusions of these analyses are also included in a global report of the actors
in the fight against the pandemic and published every Wednesday on the Ministry of Health website

1.3.17.Slovenia

Through its National Institute for Biology, Slovenia initiated wastewater surveillance in March, 2020, starting
with the investigation at five wastewater treatment plants. In September they began pilot monitoring in seven
wastewater treatment plants and found that the upward trend was already visible in early October. It turned
out to be a tool that could predict the next wave of the epidemic [63] The surveillance network covers currently
WWTPs in Ljubljana, DomzZale-Kamnik, Kranj, Koper, Rogaska Slatina, Velenje-Sostanj, Celje and Maribor, which
together cover more than half a million people in Slovenia.

A similar study reports the first detection of SARS-CoV-2 RNA in untreated hospital wastewater in Slovenia [64].
The results show that WBE is a potential tool that could be used as an early warning for COVID-19 and could
be applied in municipal wastewater treatment plants as a potential complementary tool for public health
monitoring at population level

1.3.18. Slovakia

Slovakia does not yet operate a full reference project. However, the National Water Research institute (WRI)
Bratislava — National Water Reference Laboratory, Department of Hydrobiology and Microbiology assessed over
15 weeks (as from17.8.2020) 49 WWTP for total of 102 samples (24 h composite, grab) of which 10 samples
gave positive results in accordance with epidemiological data.

So far, the country has no national surveillance programme based on wastewater, mainly due to a systematic
and repeated assessment of the entire population by swab testing.

1.3.19. Non-EU experiences

By the time of drafting this report, many countries have rollout wastewater-based survey or operate at least
exploratory investigations. A good overview can be obtained through the COVID1SPoops Project run by the
University of California, Merced, which currently have registered such activities in 50 countries across the world
[65]

The Global Water Research Coalition (GWRC) animates a targeted working group, thus facilitating the exchange
of information and stimulating active collaborations and exchange of best practices. GWRC has also produced
a useful factsheet on SARS-CoV-2 with regard to water, sanitation and wastewater management [66].
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Figure 4 - Screenshot of the COVID19Poops Dashboard run by UCM

1.3.19.1. Turkey

The Turkish experience can be seen as one of the major rollouts in the Macro-Region. It also shows the benefits
of international exchange and collaboration across traditional geographical and disciplinary borders. The
National Reference Project is coordinated by the Turkish Water Institute SUEN and the Ministry for Forestry and
Agriculture. After an initial assessment of 81 cities, a permanent network with regular monitoring on 22
wastewater treatment plants including the Mega-City Istanbul [67] was initiated.
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Figure 5 — Overview on the Turkish routine sampling locations operated since July 2020 (courtesy of
B. Alpaslan Kocamemi from her presentation at the 3 Town Hall Meeting)
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1.3.19.2. Australia

From an international perspective, the Australian approach shown in the ColoSSoS Project, is of lighthouse
character. WaterRA is leading this innovative, and collaborative Australia-wide investigation that aims to
integrate reliable results of sewage testing for the SARS-CoV-2 virus with health data for COVID-19 on a
national basis [28]. Since June 10th, indeed, Australia has integrated sewer surveillance for SARS-CoV-2 into
its national response actions, thus complimenting the information obtained by swab tests, molecular
epidemiology and serology. The country also explores application of the approach in more confined spaces such
as cruise ships and aircrafts.

1.3.19.3. The US approach

Through its Centers for Disease Control and Prevention (CDC) and the US Department of Health and Human
Services (HHS), in collaboration with agencies throughout the federal government, the National Wastewater
Surveillance System (NWSS) was initiated in response to the COVID-19 pandemic. The data generated by NWSS
will help public health officials to better understand the extent of COVID-19 infections in communities. Center
for Disease Control and Prevention, the US Federal Government has launched a National Wastewater
Surveillance System (NWSS) [68]. CDC is currently developing a portal for state, tribal, local, and territorial
health departments to submit wastewater testing data into a national database for use in summarizing and
interpreting data for public health action.

As an example at state level, Utah is following the approach of a Sewage Sentinel tool, too and provided a first
insight into costs entailed by developing and deploying such a system, reaching prices in the range of 220-550
USD per sample. Prices are mainly depending on distance from the sampling point to the testing lab. This results
into cost per inhabitant ranging from 0.005 USD per person in an urban settlement to 0.10 USD per person in
a rural situation, clearly underpinning also the economic viability of the approach.

1.4. From Wastewater-based-epidemiology to an EU Umbrella Initiative

With rapid development of the pandemic in the EU as from February 2020, the Europeans found themselves in
an unprecedented crisis and precautionary border controls threatened also water supply and sanitation, e.g. by
the disruption of supply chains for critical materials such as coagulants or other chemicals used, e.g. for
disinfection [69]. Likewise, with the reports of detection of genetic material of the virus in human stool, urine
and sputum, and considering the, at that time, existing knowledge on risks related to corona-viruses, e.g. in the
reuse of treated wastewater, it became quickly vital to investigate whether wastewater was a potential vector
to spread SARS-CoV-2. This led to an almost synchronized mobilization across European water services and
researchers addressing the topics. While the worst-case scenario, i.e. wastewater as vector for COVID-19, was
quickly eliminated, wastewater-based epidemiology experienced an unforeseen and rapid renaissance.
Wastewater based epidemiology as a public health surveillance tool has already earlier been applied to a wide
range of waterborne, foodborne and faecal-oral viruses before, but this constellation was new, in a sense that
operative contacts between the water sector and the public sector merely existed. In a joint effort, the European
Commission reacted on the initiatives taken by individual scientists at the RWTH Aachen University and KWR in
Nieuwegein and created an adhoc partnership with representatives of the European Water Sector (EUREAU,
Water Europa, Aqua Publica Europea, SUEZ and others) as well as representatives from the Government of
Spain, Regional Research Centres and Universities as well as the involvement of the World Health Organisation
as well as UNEP, the latter under the remits of the World Water Quality Alliance. Supported also by the Global
Water Research Coalition as well as in closely following the experiences gained in Australia, an EU Umbrella
Initiative was created with the following three objectives:

e Address the feasibility and viability of a European Sewage Sentinel System for SARS-CoV-2 through a
collaborative assessment and experimental exercise (Pillar 1)

e (reate a platform for knowledge exchange, identification of best practices and sharing of experiences
engaging with all actors (Pillar I1)

e Address data visualization and requirements for decision support. (Pillar Ill)

Many ideas of the winning consortium of the EU Hackathon SEWERS4Covid were taken up, too [70].
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2. Experimental Feasibility Assessment of a Sewage Sentinel System

2.1. The EU Umbrella Study

This pan-European Umbrella Study was intended as a first opportunity to reliably survey the presence of the
SARS CoV-2 virus in the population in a better and more harmonized way, complementing direct testing of
individual persons. It aimed at understanding the limitations and challenges of the proposed Sentinel System
approach, including the development of a roadmap for a systemic rollout of ongoing national and regional
surveillances in a unique approach.

For this purpose, on May 08, 2020 a Call notice on “Feasibility assessment for an EU-wide Wastewater
Monitoring System for SARS-CoV-2 Surveillance” was published in the Science Hub of the European
Commission's science and knowledge service and in the main social media [71].

The ability to detect the current SARS-CoV-2 in wastewater by various research groups and the possible use of
wastewater surveillance as a way to better quantify and understand the virus approximate overall presence in
the population was clearly highlighted in the Call’s text. The call also announced the execution of spontaneous
snapshot exercise for sewage monitoring, employing a previously used EU-wide monitoring mechanism. A
selected number of wastewater treatment plants in Europe was planned to be enrolled.

The design chosen followed as series of similar activities of the Commission’s Joint Research Centre applied in
other occasions to gain an EU-wide snapshot using a non-probabilistic approach [72], [73]. Similar to the
operations in proficiency testing (PT) schemes or certification exercises, the logistics of these campaigns follow
a mechanism of centralized dispatch, involving the shipment of samples to analytical facilities in a way that
the transportation and storage does not affect sample stability and hence the coherence of retrieved datasets.

2.2. Selection and identification of sites

The campaign was organized into two consecutive runs of sampling. The first round of sampling was performed
during summer 2020, thanks to the participation and to the spontaneous candidacies of more than fifty WWTPs.
The exercise was then repeated in September 2020, using the same logistic and sampling approach, but
synchronizing samples collection in one single week at all the contributing sampling stations.

WWTPs with information about the infection levels in the connected catchment areas were preferred in the
participants’ selection.

While WWTPs’ enrolment in Round | was achieved by contacting national key persons indicated by the ad-hoc
group’s network of contacts and by accommodating spontaneous candidacies, the participants’ selection for
Round Il focused on the positive detections from the previous collection and was enlarged to several major
cities.

A total of 16 Countries, (i.e.: AT, BE, BG, CY, DE, EE, ES, FI, HR, IE, IT, LV; MT, NL, PL, SE) participated to the first
round of sampling, providing a total of 52 24h composite inlet samples. A total of 25 Countries (i.e.: AT, BE, BG,
CY, CZ, DE, EE, EL, ES, FI, FR, HR, HU, IE, IT, LT, LU, MT, NL, PL, PT, RO SE, SK, SL plus UK and Bosnia Herzegovina)
participated to the second round of sampling, thus providing 63 24h composite inlet samples. More than 100
samples were totally collected and delivered to KWR for the analysis of SARS-CoV-2 gene presence.

Figure 6 illustrates the continental geographical coverage of the study and Figure 7 details individual country
participation.
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Figure 6 Geographical coverage of the study. (Dots in RED indicate sites participating only in Round I, BLUE only those participating in
ROUND Il and YELLOW those site which were assessed in both runs)
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Figure 7: Countries Participation

2.3. Preparation and shipments

The JRC provided all enrolled participants with a complete set of sampling material and with instruction for
sampling, including recommendation on Occupational Health and Safety, and a Data Policy document. (see
Annexes 2 and 3). Some impressions illustrating the preparation phase of sampling material executed at the
JRC facilities, some sampling operations as well as the centralized testing at KWR are shown below.
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Figure 8 -Impression from the dispatching operations to the wastewater treatment plants, where
automated samplers were used for 24h sampling.

Figure 9 -Automated Sampling Device at the WWTP Aachen Soers
(courtesy of F. Joerens, Wasserverband Eifel-Rur)

2.4. Centralised analyses

Sewage surveillance relies on the collection and quantification of the SARS-CoV-2 RNA concentration in
wastewater. In order to allow the collection of meaningful information, sample transport, storage and
preservation conditions are relevant aspects and they need to be kept under strict control. Furthermore,
concentration procedure and quantification method together with contextual information about the amount of
human faecal input in the sample are essential for a careful tuning of the activity. With the aim to minimize
any possible samples preparation and analytical determinations’ inconsistency, a centralized approach was
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implemented by selecting the Dutch Water Research Institute (KWR, Nieuwegein, The Netherlands) for both
sample extraction and analysis. The JRC organized the transports logistic of collected WWTP influent samples
to KWR facilities, ensuring the delivery within 24-36 hours from time of sampling under controlled temperature
conditions. (e.g.: +5°C).

Figure 10 -Impression from the from KWR Laboratory processing the sampling using RT-PCR

The method that was applied has been described extensively by Medema et al. (2020) [74]. It was slightly
adopted as described below.

2.4.1. SARS-CoV-2 Detection and Quantification

24.1.1. Sample processing

Larger particles (debris, bacteria) were removed from the samples by pelleting using centrifugation of the
sample in 50 conical centrifuge tubes at 4654xg for 30 mins without brake. A volume of approx. 50 ml
supernatant was filtered through Centricon® Plus-70 centrifugal ultrafilters with a cut-off of 100 kDa (Millipore,
Amsterdam, The Netherlands) by centrifugation at 1500xg for 15 minutes. The Centricon concentrate of
approximately 1 g was pipetted from the ultrafilter holder.

2.4.1.2. RNA extraction

Ultrafilter concentrates were processed using the RNeasy PowerMicrobiome Kit (Qiagen, Hilden, Germany)
according to the manufacturers protocol, using the magnetic extraction reagents of the Biomerieux Nuclisens
kit (Biomerieux, Amersfoort, the Netherlands) in combination with the semi-automated KingFisher mL (Thermo
Scientific, Bleiswijk, The Netherlands) purification system to extract RNA from Centricon concentrates. Elution
of RNA was done in 100 pl elution buffer. RNA from the coronavirus Mouse Hepatitis Virus (MHV) A59 was
added to each concentrate and co-isolated during the extraction procedure to monitor the possible presence of
RT-PCR inhibitors and measure the recovery efficiency of the extraction procedure.

2.4.1.3. Real-time RT-PCR

Primers/probe sets that were published by US CDC3 and a European study [75] were used in this study. Two
primer/probe sets were selected: the N2 set from CDC that each target a different region of the nucleocapsid
(N) gene and the set targeting the envelope protein (E) gene from [75], to include targets against two separate
SARS-CoV-2 genes. The specificity of these primer/probe sets against other (respiratory) viruses, including
human coronaviruses, had been confirmed by others. [75] as well as [76].

Technical duplicates of each PCR were run. Each individual reaction contained:

e 5 pl of the total volume of 100 pl eluted RNA template (meaning that 5% of each sewage sample is
analysed with each qRT-PCR),

e 4yl of 5x Tagman Fast Virus 1-Step Master Mix (Applied Biosystems, Fisher Scientific, Landsmeer, The
Netherlands),

e different concentrations of primers and probes
e 2 ulof 4 mg/ml BSA (Bovine Serum Albumin, Roche Diagnostics, Almere, The Netherlands)

e the reaction volume was adjusted to a final volume of 20 pl with ultrapure DNAse/RNAse free distilled
water (Invitrogen, Fisher Scientific, Landsmeer, The Netherlands).
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Thermal cycling reactions were carried out at 50 °C for 5 minutes, followed by 45 cycles of 95 °C for 10 and
60 °C for 30 seconds on a CFX96 Touch Real-Time PCR Detection System (Bio-Rad Laboratories, Veenendaal,
The Netherlands).

RT-gPCR reactions on serial dilutions containing RT-ddPCR calibrated EURM-019 single stranded RNA reference
material provided by the EC Joint Research Centre [77] were used to construct calibration curves. These
calibration curves were subsequently used to quantify N2 and E amplicons in RNA extracted from the sewage
samples. Reactions were considered positive if the cycle threshold was below 40 cycles. The recovery efficiency
of MHV-A59 RNA was determined by performing RT-gPCR reactions on RNA isolated from sewage samples
using a previously described MHV-A59 specific RT-qPCR targeting the N-gen using the procedure described by
Raaben et al, 2007 [78]. The recovery efficiency was determined by comparing the MHV-A59 RNA concentration
in the sewage sample with the concentration in the spiked MHV-A59 suspension.

2.4.1.4. Virus concentration control

In a subset of 16 samples, the concentration of F-specific RNA phages was measured by the Double Agar Layer
plaqgue assay method according to 1ISO 10705, before and after the centrifugation and ultrafiltration step, to
determine the virus recovery of these steps.

Table 2 - Primers and probes used for the N2 and E gene assay

Assay Target gene Primer/Probe Concentration Sequence? Reference

N2 Nucleocapsid | 2019-nCoV_N2- 200 nM 5’-TTACAAACATTGGCCGCAAA-3’ [76]
(N) F
2019-nCoV_N2- | 200 nM 5’-GCGCGACATTCCGAAGAA-3’ [76]
R
2019-nCoV_N2- 200 nM 5-FAM- [76]
P ACAATTTGCCCCCAGCGCTTCAG-

ZEN/lowa Black-3’

E Envelope (E) E_Sarbeco_F 400 nM 5~ [75]
ACAGGTACGTTAATAGTTAATAGCGT-
3
E_Sarbeco_R 400 nM 5’-ATATTGCAGCAGTACGCACACA-3’ [75]
E_Sarbeco_P1 200 nM 5'-FAM- [75]

ACACTAGCCATCCTTACTGCGCTTCG-
ZEN/lowa Black-3’

2Y=C/T. FAM: 6-carboxyfluorescein; ZEN/lowa Black: internal ZEN and lowa Black double-quenched probe

2.5. Results and discussion of the experimental assessment

2.5.1. Overall viability of the approach

The centralized dispatch operation across borders and involving a significant number of actors allowed smooth
shipment operations while maintaining the cooling chain. With few exception samples were delivered within
48h after pick-up by the courier service. On opening, sample containers were intact and no loss due to leaking
containers were reported.
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Shipments to Bulgaria experienced some difficulties in the cross-border control and 1 package was lost because
of this. The total expenditure for shipment per package amounted to less than 500 € per shipment including
material for packaging and cooling as well as for safety precautions. This correlates with prices reported by
other projects.

2.5.2. Detection and quantification of the virus

Data were reported as analytical certificate to the water utilities. Annex 5 and 6 show the single findings. For
reasons of property rights sample locations are blackened out. In total of the 124 samples texted 97 resulted
positive with measurable concentration for the N2 gene against 27 “non-detects”. In all but one case, the
observed findings coincided with the other data reported to local health authorities.

In the case of the town at the Polish-Ukrainian border, a clear mismatch was observed. This was also the
sampling location with the highest counts in both runs. Information available from local health authorities, e.g.
number of hospitalized patients could not explain the high concentration. It is presumed that cross-border
commutation of local work force is the primary reason. However, the hypothesis could not be verified in the
course of the experiments conducted.

It has to be stressed that the scope of the exercise was to investigate the logistical viability of the approach
and not to obtain statistically significant information in the virus-spread in the population itself. The exercise
did allow though to connect running local activities (see also 2.5.2.4).

Table 3 - Anonymized findings of Round I (Ending -1)

Austria 1-1 (nd )*
Austria 2-1 (1.4)*
Austria 3-1 (29)
Belgium 1-1 nd
Belgium 2-1 6.0E+06
Belgium 3-1 15E+08
Belgium 4-1 2.3E+07
Bulgaria 1-1 2.0E+08
Bulgaria 2-1 2.8E+08
Bulgaria 3-1 4.0E+07
Bulgaria 4-1 5.6E+07
Bulgaria 5-1 4.5E+07
Bulgaria 6-1 na
Croatia 1-1 4.9E+07
Croatia 2-1 5.9E+07
Cyprus 1-1 nd
Cyprus 2-1 nd
Estonia 1-1 nd
Estonia 2-1 nd
Estonia 3-1 3.7E+05
Estonia 4-1 49E+07
Estonia 5-1 nd
Germany 1-1 6.9E+06
Germany 2*-1 3.3E+06
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Greece 1-1 7.2E+06
Greece 2-1 nd
Greece 3-1 nd
Greece 4-1 nd
Greece 5-1 nd
Greece 6-1 2.0E+07
Greece 7-1 nd
Greece 8-1 nd
Ireland 1-1 1.8E+06
Italy 1-1 nd
Italy 2-1 nd
Italy 3-1 nd
Italy 4-1 3.6E+06
Italy 5-1 nd
Latvia 1-1 nd
Malta 1-1 nd
Netherlands 1-1 5.2E+06
Netherlands 2-1 2.5E+07
Netherlands 3-1 6.2E+06
Poland 1-1 1.3E+09
Poland 2-1 nd
Poland 3-1 3.3E+06
Spain 1-1 nd
Spain 2-1 nd
Spain 3-1 nd
Spain 4-1 nd
Spain 5-1 1.2E+07
Spain 6-1 3.8E+06
Spain 7-1 4.7E+07
Spain 8-1 2.0E+06
Sweden 1-1 1.4E+08
Sweden 2-1 1.1E+09

*. data in parenthesis are reported as N2 gene copies/ml, since data for normalisation (Inlet Load (m?) and/or
the Entering load (P.E.)) were not provided by the plant.
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Results Round 1
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Figure 11 - Overview on positive detects (Round 1) normalized by entering load of WWTP and number
of inhabitant equivalents. Data are logarithmic.

Table 4 - Anonymized findings of Round II (Ending -2)

Belgium 3-2 1.8E+08
Belgium 4-4 1.1E+08
Belgium 2-2 15E+07
Belgium 1-2 4.8E+06
Bosnia and Herzegovina 1-2 (9)*
Bulgaria 1-2 19E+08
Bulgaria 5-2 6.2E+07
Croatia 3-2 19E+08
Croatia 1-2 2.8E+07
Cyprus 1-2 2.8E+06
Cyprus 2-2 nd
Czech Republic 1-2 3.9E+06
Czech Republic 2-2 2.4E+08
Czech Republic 3-2 9.9E+07
Estonia 3-2 nd
Estonia 4-2 1.4E+07
Finland 1-2 6.8E+06
Finland 2-2 1.2E+07
Finland 3-2 nd
France 1-2 3.3E+08
France 2-2 7.1E+07
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France 3-2 8.7E+07
France 4-2 4.7E+07
Germany 1-2 3.7E+07
Germany 2-2 1.1E+08
Germany 3-2 4.1E+06
Germany 4-2 #DIV/0!
Germany 5-2 1.5E+07
Greece 1-2 4.4E+07
Greece 6-2 3.7E+06
Greece 8-2 2.2E+06
Hungary 1-2 8.2E+07
Ireland 1-2 4.7E+07
Italy 4-2 1.3E+07
Italy 6-2 3.8E+07
Italy 7-2 5.6E+06
Latvia 1-2 nd

Lithuania 1-2 1.6E+06
Luxembourg 1-2 1.5E+07
Luxembourg 2-2 2.0E+07
Luxembourg 3-2 5.5E+06
Luxembourg 4-2 2.1E+07
Netherlands 1-2 8.5E+07
Netherlands 2-2 1.4E+08
Netherlands 3-2 8.8E+07
Poland 1-2 2.8E+07
Poland 3-2 1.4E+07
Portugal 1-2 nd

Portugal 2-2 2.6E+08
Portugal 3-2 2.3E+07
Romania 1-2 2.2E+06
Romania 2-2 9.5E+07
Romania 3-2 1.1E+08
Slovakia 1-2 2.1E+07
Slovakia 2-2 0.0E+00
Slovenia 1-2 4.1E+07
Slovenia 2-2 3.2E+07
Spain 7.3E+06
Spain 5-2 2.1E+08
Spain 6-2 7.5E+07
Spain 7-2 3.9E+08
Spain 8-2 2.0E+07
Sweden 2-2 5.7E+07
Sweden 1-2 3.9E+07
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UK 1-2 0.0E+00
UK 2-2 3.0E+07
UK 3-2 1.1E+08
UK 4-2 1.1E+08

*. data in parenthesis are reported as N2 gene copies/ml, since data for normalisation (Inlet Load (m?) and/or
the Entering load (P.E.)) were not provided by the plant.
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Figure 12 - Overview on positive detects (Round 2) normalized by entering load of WWTP and number
of inhabitant equivalents. Data are logarithmic.

2.5.2.1. Findings of Round |

In the first round 56 sampling locations where investigated, of which 29 resulted with a quantifiable viral load
for the N2 gene against 22 positive results for the E_Sarbeco gene, pointing towards an already known greater
sensitivity of the method if the N2 gene is used for quantification.

Maximum value observed was 946 N2 gene copies per mL corresponding to a Ct value of 40. Median was 8.6
N2 gene copies per ml (Ct = 36)

2.5.2.2. Findings of Round Il

In the round I, data from 68 sampling locations resulted in a larger portion of positive detects, i.e. 61 and on 7

non-detects, with a maximum N2-Gene concentration of 175 N2 gene copies per mL (Ct = 39). The Median was
18 N2 gene copies per mL (Ct=34.2)

In Round II, normalization of values was done by CrAssphage concentration thus correcting for meteorological
influences.
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Table 5 - Data normalization by CrAssphage concentration

Sampling Country Sampling site Processe AVG Gene STD Gene
date d volume copies per copies per
(ml) ml ml

27/05/20 | Spain Spain 6-1 515 46.6% 26 23 na 22756 81228 196167 6.5E+05
27/05/20 | Spain Spain 4-1 493 49.6% 18 nd nd 35131 65749 285666 na
25/05/20 | Spain Spain 5-1 524 32.6% 43 104 0.7 67330 594.266 1.2E+06
27/05/20 | Belgium Belgium 1-1 492 59.3% 29 nd nd 58830 218056 401850 nal
26/05/20 | Latvia Latvia 1-1 49.0 57.1% 0.6 nd nd 8755 81618 77036 na
26/05/20 | Sweden Sweden 2-1 47.7 35.2% 0.8 346.0 10 101952 1034261 1000000 3.4E+07
26/05/20 | Malta Malta 1-1 55.0 40.2% 44 nd nd 43317 591967 500000 na
28/05/20 | Greece Greece 8-1 483 54.4% 23 nd nd 176630 917000 1333000 nal
26/05/20 | Germany Germany 1-1 496 25.8% 0.0 45 20 59411 437072 458000 6.2E+05
26/05/20 | Germany Germany 2-1 48.0 37.7% 0.6 19 10 7780 53907 52000 2.8E+05
08/05/20 | ltaly Italy 3-1 494 45.2% 44 nd nd 30847 207760 239000 na
27/05/20 | Greece Greece 7-1 47.9 56.0% 09 nd nd 1800 14500 26000 na
01/06/20 | Belgium Belgium 5-1 54.0 42.8% 36 434 16 20024 56700 58500 1.5E+07
01/06/20 | Belgium Belgium 6-1 543 57.4% 26 47 2,0 18616 37500 40500 2.3E+06
02/06/20 | Belgium Belgium 2-1 49.1 25.5% 3.0 46 3,0 15536 103583 200000 6.9E+05

nd: not detected; na: not vailable
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First is the round 2 sewer data (N2/Crassphage) against the 14d prevalence in the region of the city, as reported by ECDC. The region and the city are not
identical, but generally the city is an important part of the region for which the prevalence data are reported. So not a perfect match, but an indicator whether
the sewer signal is higher in regions where the virus is more prevalent. It is also not perfect because the testing strategies and availability for human testing
differ per country.

Second is a first attempt to do flow and population normalization, using the flow data on the sampling day (reported by the utilities) and the population
connected. But very incomplete as it takes some puzzling to get all the population and flow data extracted from the databases.
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Cases reported in past 14d per 100,000 in city region
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Figure 13 Attempt of flow and population normalization

2.5.2.3. Comparisons between samples measured in both runs

For 27 locations samples were obtained for both, the first and the second round of the sampling campaign.
Anonymized data are shown in the Table below.
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Table 6 - Comparison between Round | and Il findings on 24 locations

Anonymous N2 gene concentration Round N2 gene concentration Round Il
code I

AVG Gene STD Gene AVG Gene copies per STD Gene

copies per ml copies per ml copies per
ml ml

Belgium 1 0.1 Nd 49 12

Belgium 2 46 3,0 2,4 0,2 -
Bulgaria 1 63,7 20,3 67,3 8,7 -
Croatia 1 233 2,5 13,5 2,2 -
Cyprus 1 Nd nd 2 0.3 -
Cyprus 2 nd nd nd nd -
Estonia 3 0,8 nd nd nd -
Estonia 4 8,7 0,5 51 2,2 -
Germany 1 45 2,0 25,2 0,6 -
Germany 2 19 10 29 1,0 -
Greece 1 53 nd 37,1 3,7 -
Greece 6 10,8 19 2,0 09 -
Greece 8 nd nd 2,2 08 -
Irland 1 1,0 0,5 22,4 9,2 -
Italy 4 1,1 0,5 46 1,8 -
Latvia 1 nd nd nd nd n
Netherland 1 1.6 1.0 27.7 0.5 -
Netherland 2 8.6 0.0 56.8 0.0 -
Netherland 3 3.5 1.2 50.9 2.7 -
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Anonymous N2 gene concentration Round N2 gene concentration Round Il
code I

AVG Gene STD Gene AVG Gene copies per STD Gene
copies per ml copies per ml copies per
ml ml

Poland 1 946,2 78,7 22,7 06

Spain 1 nd nd 16,5 40 -
Spain 5 10,4 0,7 174,7 25,6 -
Spain 6 23 nd 494 58 -
Spain 7 11,1 6,2 17,3 0,6 n
Spain 8 1,2 nd 143 0,3 -
Sweden 1 66,9 0,0 194 8,6 -
Sweden 2 346,0 10 184 11 !

The last column illustrates the variation of SARS CoV-2 gene copies concentrations in samples provided for both
round | and Il by the same participants in a more visual way as “traffic light system”: green light indicate a
decrease of one order of magnitude of SARS-CoV-2 gene copies in round Il compared to round [; yellow light
indicates comparable results in terms of gene copies/ ml (i.e.: same order of magnitude) between the two rounds
of sampling, while the red light indicates an increase of one order of magnitude of SARS-CoV-2 gene copies in
round Il samples compared to round I. The comparison has been accomplished according to the following
formula:

(o
Reduction [NZ % Round II]
Log ——— = —log10 ac
Increase [NZ &€ Round I]
mL

2.5.2.4. Reproducibility of findings

The EU Umbrella study aimed at linking national and regional reference studies, however sharing of data was
optional. In case of a few sampling stations local authorities and laboratories decided to share and intercompare
their data on the same sample with the data produced by KWR, which acted as reference in this case. The Table
below summarizes the findings.

Table 7 - Intercomparison between samples measured by KWR as reference lab and the National
reference

Sample code Average N2 gc/ml Umbrella* Average N2 gc/ml National*
Luxembourg 1-2 84 6.2
Luxembourg 4-2 17.4 9.8
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Sample code Average N2 gc/ml Umbrella* Average N2 gc/ml National*

Luxembourg 3-2 37 43
UK 2-2 94 10.0
Italy 6-2 5.0 12
Italy 7-2 20 Nd
Germany 4-2 35 Nd
Germany 5-2 154 “same cT range”
Portugal 2-2 29.1* 32.0*
Portugal 3-2 32.0* 33.2*
Portugal 1-2 Nd* 33.0*
Finland 3-2 Nd 48
Finland 2-2 27 36
Finland 1-2 1.7 46

*Except for Portuguese samples were the E Sarbeco Gene was intercompared

The following further input was provided by the COVIDETECT regarding the findings from Portugal. “Concerning
Portugal 1-2, the value from COVIDETECT study was obtained using the 1/4 dilution of nucleic acid extract, since
the sample was inhibited in the direct analysis. After making the correction of this value to a direct sample
without inhibition, and using the calibration curve of the corresponding RT-qPCR assay, the obtained Ct was 29.7
which is also similar to the EU Umbrella study result.

The main discrepancy of the results between both studies occurs in the sample from Portugal 3-1. Analyzing
this result, it is noticeable that the recovery rate of the sample from the EU Umbrella study is very low (0.1%).
Furthermore, the crAssphage value reported for this sample is also very low in comparison with the other
samples.

IST repeated the crAssphage assay for the samples collected on the 15% September from the three WWTP and
the results were very similar among them (between 104-105 GU/mL). So the undetermined value of SARS-CoV-
2 for {this sampling point!} together with the low quantification of the crAssphage, as reported by the EU
Umbrella Study, and considering the number of COVID-19 cases reported at the time for the community served
by the (Portugal 3)* WWTP, indicates that there was an inhibition of the quantification assay by the EU Umbrella
Study. On the other hand, the COVIDETECT results had a good recovery and inhibition control for all samples.
Serzedelo WWTP receives an important fraction of industrial wastewater, mainly from textile industry containing
multiple textile dyes, inorganic salts, and organic additives, which can contribute to the inhibition effect observed
in the EU Umbrella Study. This sample requires several optimization assays in order to obtain a correct
guantification.”

! Name of sampling has been replaced to anoymise the results
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2.6. Results of the EU Surveys on Costs and Methodologies

A great deal of information on the methodology of SARS-CoV-2 measurements in wastewater has been
generated in 2020 and almost at the same time numerous review papers tried to assess the huge amount of
knowledge being produced. It would go beyond the scope of this report to summarize those or the benchmark
methodologies. The main papers have already been introduced in the beginning and can be retrieved from the
literature section.

This process of gathering and evaluating methods is necessary and will continue in close collaboration with the
leading expert, research groups and partner organization. Eventually this will result at a much later stage into
standardized approaches, guides of best practices and finally formal standards adopted by National, Regional
or International Standardization bodies. The pandemic however is evolving rapidly and traditional approaches
are too slow. The number of the pre-print paper already being quoted before as a refereeing process may serve
as an illustration for this challenge.

However, essential information, which are necessary to evaluate the applicability of an approach and the
entailed financial implication, are not readily available. In particular within the scope of this study we found two
questions of relevance.

The first refers to the common practices used by the laboratories in Europe in performing sampling,
measurements and testing. While review papers in literature compile the number of scientific studies and - at
least some - discuss advantages and disadvantages of selected methods, they usually do not consider more
simple and fundamental concerns, i.e. the limited resources available when it comes to rollout operations at
regional or national scale.

Secondly, the information about the cost of measurement is presumably one of the most difficult information
to access, in particular when no real market of competitors exist. While scientists have usually a good grasp on
the cost of consumables, reagents and instrumentation, they often lack access to information such as overheads
applied, cost of manpower or other hidden factors. Here, the financial information compiled when project
proposal is drafted, can help.

In the context of this feasibility assess, a different approach was chosen to compile such information while at
the same jointly review assess the information being compiled. In order to access such information two online
surveys were conducted using the EU Survey Platform of the European Commission. The first one asks for
information on technical aspects covering the whole chain of measurement from sampling to data reporting.
Findings of this exercise were then presented to and discussed in a dedicated virtual event. Financial information
was retrieved by the same approach and subsequently compared to other informal information, usually shared
in webinars or online presentations.

2.6.1. Survey on methodologies applied by participants of the EU Umbrella

A series of 45 questions clustered in different subjects (sampling, sample preparation, RNA extraction,
quantification, reporting and access to complementary information) was published in June 2020. The detailed
questions and input received can be found as in the annex to this report. On July 17%, 2020 the findings were
discussed in an online event organised by European Commission with strong participation of the following
organisations, which participated in the moderation of the sessions:

e CEDEX - Centro de Estudios y Experimentacion de Obras Publicas (represented by Maria Leal)

e RWTH Aachen (represented by Thomas Wintgens)

e University of Cyprus, NIREAS-International Water Research Center (represented by Despo Fatta-
Kassinos)

e Universidade Lisboa, Instituto Superior Técnico, (represented by Ricardo Santos)

e KWR - The Dutch Water Research Institute (represented by Gertjan Medema)

e The NORMAN Network (represented by Lian Lundy)

e KTH Royal Institute of Technology, Department of Sustainable Development, Environmental Science
and Engineering, (represented by Prosun Bhattacharya)

e SUEZ, CETAQUA Water Technology Centre (represented by Marina Arnaldos Orts)

The meeting was on invitation and targeted the participants and supporters of the EU Umbrella Study exploring
the feasibility of a system for SARS-CoV-2 Monitoring employing sewers. It started at 14:30 and lasted 140
min. A total of 95 attendees participated in the event, which was recorded. During the meeting the findings of
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a survey regarding analytical approaches were presented. The questionnaire, which was circulated before the
meeting, was filled in by 20 participants. The questionnaire template, the compiled information, the
presentations, the recording of the meeting as well as the chat registration of WARP Event were shared
subsequently with all participants.

2.6.1.1. Conclusions of the event

The event resulted in a series of important conclusions summarized hereafter. Many of the actions highlighted,
have in the meanwhile been addressed and up-taken.

The participants concluded that a great deal of information regarding analytical methodologies was already
generated and the number of publications regarding the successful use of sewer surveillance for SARS-CoV-2
monitoring in wastewater and sewers system is growing steadily. Reports in the press are also increasingly
appearing thus creating a growing media attention and public awareness of the approach.

The growing attention was perceived as positive, however, the translation of research findings into an up-scaled
and systemic use of sewer surveillance in this context still has to tackle some major challenges, e.g., with regard
to the comparability of observed findings and results, many of which stemming from monitoring campaigns
addressing different questions or being conducted in different settings, all of which rendering direct
comparability of data challenging.

While there is a consensus that untreated wastewater is NOT infectious and contributing to the propagation of
COVID-18, it has to be stressed that sewer surveillance is an ADDITIONAL and COMPLEMENTARY source of
information useful in understanding epidemiological dynamics and processes. The approach CANNOT replace
the ongoing surveillance programs and activities targeting directly individuals. This must always be emphasized.

As regards the data presentation from the evaluation of the responses of the circulated questionnaire, a series
of interesting observations can be made. One must bear in mind though that the laboratories adhering to the
umbrella initiative may not represent the global main trends and approaches. Organised into 6 blocks the
questionnaire contained 45 questions, and the responses indicate some trends and preferences.

With regard to sampling, most assessments use 24 h composite samples as a preference with typical volumes
of 500 - 1000 mL taking with automatic composite sampling devices. Time and flow proportional samplings
are equally represented. (Sterile) PE containers stored at 4°C are emerging as a frequently used approach and
generally additional parameters are documented well.

Sample preparation and all subsequent steps usually happen within 1-2 days after a sample has been taken.
The use of Internal Standards (1S) in the sample preparation is common practice but differences do exist in the
type of IS used. Typically, an inactivation occurs at 60°C followed by a centrifugation step using different
additives.

RNA Extraction procedures are diverse and no clear preferences can be observed, if not, again the use of internal
standards for QC purposes.

Quantification is done frequently using one step gPCR and employing N Genes in various combinations with
others as gene targets. QA/QC practices are far from being standardized and addressing this is a priority issue.
The same applies to reporting of measurement uncertainty. Most laboratories report full or at least partial
access to COVID-19 epidemiology statistics and data of their catchment population.

2.6.1.2. A call for a QA/QC Framework

From the afore-described assessment and considering also the comments made during the meeting there is
consensus regarding the need for establishing a proper framework of documenting the methods as well as
guidance on how to compare and integrate data. The EU Umbrella indeed, has created the necessary encounter
platform and gathered the community of practices.

Inter-laboratory comparisons such the ones organized currently by LGC [79] or already performed by others
[80] are needed urgently and while the development of certified reference material is highly desirable, the
organization of intermittent proficiency testing and ring trials are of pivotal importance. JRC and KWR are
exploring pragmatic approaches to organize such a programme and as first point of departure, the comparative
compilation of data points from the wastewater treatment plants assessed in the umbrella study and single
data obtained by the connected study programmes should be considered. JRC agreed to contact the respective
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partners bilaterally. (Note of the authors. The data are presented above. The organization of an intercomparison
is ongoing and scheduled for Spring 2021.

2.6.1.3. Towards a Sewers Sentinels Guide for best practices

Looking at the survey results, it is not a surprise that a wide array of different methods is used (see for instance
Medema et al. [11]). While certainly much of scientific debate will focus on advantages and disadvantages of
the different method, the participants agreed on the need to create a common framework to be able to evaluate
and combine/integrate the data from different Member States. That is mainly the quality assurance of the
methods. It would be good to collectively draft guiding principles for good “SARS-CoV-2 sewage surveillance
practice”. KWR proposed in this context to base this discussion on the QA Guiding Principles used in the EU
Umbrella Exercise. Participants agreed to pursue this idea and JRC offered its assistance to coordinate the
necessary steps as part of the feasibility assessment and its reporting to the Commission.

2.6.2. Assessing the costs

2.6.2.1. Results of the EU Survey on Costs

The second EU Survey addressed the estimation of costs. As expected the number of participating laboratories
was much lower. The following questions were asked in the Online survey:

o When did you start your sewer surveillance program for SARS-CoV-2? If not started yet, indicate a
likely start date.

. How long will it run for the time being?

o Do you have a website? If so, can you share the link?

. What type of program is it (national, regional, local, research)?

. Location(s) or area(s) covered by your surveillance activity:

o Estimated population equivalent covered by your surveillance program:

o Currency used to express the following information:

. How many people do you need to take 1 sample?

. How long do they work to take the sample? (NB: This refers to the work time necessary to deploy
sampler and retrieve the collected sample)

. If shipment is necessary in the sample collection process, e.g via a courier service, how much do
you pay for one shipment on average?

. Considering the information above, how much is the estimated cost to fetch one sample and deliver
it to the laboratory?

. How many SARS-CoV-2 measurements do you perform on average per day in your laboratory?

. What is the estimated cost of performing 1 measurement in your laboratory? (Express in your local
currency and consider ONLY costs at laboratory level, i.e. without sampling and shipment)

. What cost would you charge for the service from sampling to measurement for one sample?

. How much time is needed from the moment of sample collection to have the result?

. Considering the aforementioned estimates, what is the total cost in your laboratory for 1 sample?

. Assuming one would plan upscaling to a fully-fledged national study, what is you estimated budget
need?

A total of 13 groups replied with information from 8 countries, i.e. from Belgium, Hungary, Italy, Luxembourg,
Portugal, Spain, the Netherlands and the UK. The participants were asked about the costs for sampling,
shipment, laboratory tests, their estimate for costs compared to what they would charge as a service. The
detailed results are shown in the Annex of this report. A summary overview is shown in the following table.
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Table 8 - Cost estimates retrieved from EU Survey

Cost factor Average of the Range reported

reported data

Shipment 88 € 20-400 €
Sampling and field work 140 € 50-450 €
Estimate for 1 test 176 € 50-550 €
Charged cost* 238 € 80-750 €
Cost estimate by lab 236 € 60-550 €
Annual running budget for 1 + 25000 €

WWTP (two controls per weak)

*value retained for further calculations

On average, the laboratories are able to survey ca 20 wastewater treatment plants, but a vast range of situation
was encountered with one laboratory running 80 or more plant surveillances. If one takes these costs estimates
and assumes two controls per week (104 measurements per year) laboratories equipped with the necessary
instrumentation require ca. 25 000 € running cost for the annual surveillance of 1 treatment plant.
Differences exist of course due to differences in over-head cost motels and salaries for laboratory staff across
the EU. Currently, the Netherlands operate a surveillance programme for all of its 300 treatment plants.

A parallel investigation in the US State of Utah estimated the cost per inhabitants to be 0.10 USD for rural
areas (higher shipment) to less than 0.01 USD per inhabitants for urbanised areas [81].

Independent of the information compiled here, Belgium estimated the cost to be €1.5 million per year to keep
up their monitoring programme for 42 wastewater treatment plants covering a large proportion of the Belgian
population; these estimates cover costs for sampling, transport of samples, laboratory analysis and associated
human resources. Spain estimated the costs at €200- 240 per sample. In Luxembourg higher minimum costs
are expected, i.e. in the range of €12 000 - 15 000 per week if information on COVID-19 prevalence is updated
three times per week [82]. According to the same source, WHO stated that in assessing the financial resource
requirements for establishing and maintaining wastewater surveillance programmes, the costs of operation and
interpretation should be compared to avoided societal costs taking timely public health action.

Based on the information gathered so far, upscaling costs for national rollouts are estimated to amount to 1-
3 Mio € per Member State, depending on the number of the WWTPs to be included in Surveillance Program. The
current costs entailed by the EU Umbrella run by the JRC confirmed these figures. For comparison: the
development of the CORONA warn app in Germany costed 22.7 Mio € plus an estimated of 2.5 - 3.5 Mio € per
months in running cost [83], [84]

2.6.2.2. Cost for a rollout considering different sizes of urban agglomerates

In the context of this feasibility assessment, the question arose whether - based on the available information
- one could estimate the cost of an EU rollout of wastewater-based surveillance of SARS-CoV-2. This
information is indeed essential in order to address future policy options, analyse cost-benefits and eventual
reinforce budgetary needs. While it is rather straightforward to calculate such costs in specific projects, it
becomes challenging if one approaches regional, national or supra-national scales. In the following, we tried to
develop two budgetary scenarios at EU Level, including the necessary resources to build a data platform with
a component of knowledge brokering and transfer as well as capacity building. The scenarios also anticipated
coverage of g, as large as possible, part of the EU Population by primarily focusing on larger urban agglomerates
as the corresponding collection points.

Defining the number of collection points
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It is difficult to define accurately the number of possible collection points for the EU. The following
considerations are based on the statistical data available from the reporting obligations under the Urban
Wastewater Treatment Directive (UWWTD). In 2017, most European countries collected and treated sewage to
tertiary level from most of their population. According to the EEA, in EU-27 countries, 69 % of the population
were connected to tertiary level treatment and 13 % to secondary level treatment. Countries where less than
80 % of the population were connected to public urban wastewater treatment systems were Albania, Bosnia
and Herzegovina, Bulgaria, Croatia, Ireland, Italy, Lithuania, Poland, Romania, Serbia, Slovakia and Slovenia.

The UWWTD defines an agglomeration as an area where the population and/or economic activities are
sufficiently concentrated for urban waste water to be collected and conducted to an urban waste water
treatment plant or to a final discharge point. We use this as a reference.

The size of an agglomeration in terms of generated pollution load is measured in “population equivalent” (p.e.).
The UWWTD distinguishes between 5 sizes of agglomerates: Very Small (2 000 - 10 000 p.e.), Small (10 001
- 15000 p.e.), Medium (15 001 - 100 000 p.e.), Large (10 0001 - 150 000 p.e.) and Very Large (>150 000
p.e.), corresponding to the size of settlements. Table 10 in the Annex provides an overview on the number of
agglomerates and their size in EU-27. Calculations that follow, refer to the respective figures in this table.

Collective data space and collaborations including a dashboard

The following estimate outlines the budgetary needs for the development of a web-based platform and
information system for a digital epidemic observatory (surveillance and management system), including the
necessary accompanying measures of method harmonization and collaborative experimental activities. The
system should provide effective science-based and informed decision-support throughout the entire epidemic
management cycle, i.e., mitigation, preparedness, response and recovery, including the investigation of various
what-if scenarios for strategic planning, linking with EU managed existing data bases for data input and the
visualization of outputs.

The final product should be a public platform for the visualization of the spread of pandemics and optimal
mitigation actions for risk management, in all the countries of Europe and beyond. Ideally this data space will
be linked in a non-invasive way to other tools, e.g. the Urban Data Platform Plus (UDPplus), or at least rely on
the underlying IT architecture, to avoid redundancies and make best use of tax-payers money. The overall
concept is to combine SARS-CoV-2 virus detection measurements data with other types of data and data
sources, with modelling (including for instance Artificial Intelligence analysis, spatial data analysis and System
Dynamics Modelling) and high visualization techniques and implement them all to form a Decision Support
System (DSS) as a web-based platform for the holistic monitoring and risk management of pandemic crises.

The JRC as the Commission’s science service has the necessary technical knowhow and infrastructure to design
and build such an observatory. This can be done completely in-house, or, as an option to be preferred in close
collaboration with external actors and service providers, thus reducing significantly entailed costs, while
increasing co-ownership with the community of practices. The activity should build on the successful
experiences gained in this Feasibility Assessment and aim at the linking of and exchange between the existing
national and regional reference initiatives, while supporting the effort of the WHO and the European Public
Health Sector. Whether the JRC should operate such a system after its development and deployment, is rather
a political decision, which needs also to consider the JRC’s institutional setting.

Based on the information gathered and preliminary calculations made the budget for the development and
deployment of this tool is estimated to ca. 750 000 € for design and deployment plus an estimated ca 120 000
€ running costs per year of operation. Costs for collaborative and experimental measures amount to ca. 150 000
€ per year of operation.

For the following scenarios a cost of 1.020.000 € for the digital system is assumed.
Scenario A — Low Resource Setting

The total reported treatment capacity in EU-27 is 5 500 685 366 p.e.. This is used by 80% of the EU-27
population, i.e. 447.7 x 0.80 = 358.16 Mio Inhabitants. Focussing on the respective fraction covered by the very
large agglomerates (571), one would cover ca. 43.9 % of the EU population by the surveillance of the 571
single collection points. This assumes that in highly populated areas almost all inhabitants are connected to the
sewer system.

The respective average annual operation costs amount to 571 x 25 000 € = 14 275 000 €. To this cost, one
needs to add the cost of development and operation of the DCP-EU4S of 1 020 000 € which included the
necessary activities on harmonisation and exchange for the first year of operation.
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While some countries already operate a sewer surveillance system, other may need to rollout the existing
reference project to a more permanent design. It is therefore legitimated to expect for the low resource setting
a co-financed approach, in which the EC covers for the EU dimension by 100 % and for the operationalisation
by 75%.

SCENARIO A therefore results in a cost estimate of 15 295 000 €, ensuring surveillance of 43.9%
of the EU Population.

Scenario B — High Resource Setting

The total reported treatment capacity in EU-27 is 5500 685 366 p.e.. This is used by 80% of the EU-27
population, i.e. 447.7 x 0.80 = 358.16 Mio Inhabitants. Focussing on the respective fraction covered by all
medium, large and very large agglomerates (4 853 + 348 + 571 = 5 772), and assuming that 80% of the EU
population is connected to the respective collection points (NB. This is a difference to the scenario above) one
would cover ca. 67.2 % of the EU population by the surveillance of all 5 772 single collection points.

With such a high number of collection points the assumed cost of 25 000 € is a significant over-estimate and
has to be corrected. Indeed, the aforementioned EU survey that countries with fully fledged surveillances
boosted their laboratories to a four-fold increase of capacity, obviously leading to decrease in the running costs.
To compensate for this effect, a net decrease of the annual running costs from 25 000 to 10 000 is therefore
assumed.

The respective average annual operation costs amount to 5 772 x 10 000 € = 57 720 000 €. To this cost, one
needs to add the cost of development and operation of the DCP-EU4S of 1 020 000 € which included the
necessary activities on harmonisation and exchange for the first year of operation.

While some countries already operate a sewer surveillance system, other may need to rollout the existing
reference project to a more permanent design. It is therefore legitimated to expect for the low resource setting
a co-financed approach, in which the EC covers for the EU dimension by 100 % (1 020 000 €) and for the
operationalisation by 50% (0.5 x 57 720 000 €).

SCENARIO B therefore results in a cost estimate of 29 880 000 € ensuring surveillance of 67,2%
of the EU Population.
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3. Knowledge brokerage and transfer

Under the umbrella of the UN World Water Quality Alliance and in coordination with other Commission services,
notably DG ENV and DG RTD, an engagement dialogue has been developed, allowing the European Community
of Practice to share findings between experts, but most importantly also involving representatives of the
European Sectors for Public Health and Water, as well as the local municipalities engaged in sewer surveillance.

Due to the restrictions resulting from the pandemic was organized exclusively by web-based events, so-called
Town Hall Meetings, which were announced in the community through networking and also employing Social
Media, in particular the LinkedIn and Twitter Accounts of the EU Science Hub. In addition, numerous webinar-
type of activities and participation in events by other organization ensured a permanent and lively exchange of
information and knowledge.

This process was accompanied by frequent meetings organized in ca. 4 weeks intervals with a high-level
Stakeholder Steering Group involving the following organizations as well as Commission Services:

Entities engaged in the Steering Group

European Commission

JRC, Dir D (lead) with invites from Dir B, E and F, as well as permanent invitations HQ
DG ENV, (lead), Directorate C

DG SANTE (observer)

DG RTD (invited, but did not participate)

World Health Organisation (observer)
e Headquarters
e Regional Office Europe

UN Environment Programm (UNEP)
e Science Division

European Water Sector Stakeholders
e Water Europe
e EUREAU
e Aqua Publica Europea

National Government Services (direct mandate or mandated through apointment)
e Cyprus: NIREAS-International Water Research Center, University of Cyprus (mandated by the
Government of Cyprus)
e Spain: Government of Spain, CEDEX — Centro de Estudios Y Experimentacion de Obras Publicas
e Portugal: Grupo Aguas de Portugal
e Italy: Istituto Superiore di Sanita
e Germany: Robert-Koch-Institute
e Slovenia: National Institute for Biology

Municipality Associations
e Deutscher Stadte- und Gemeindebund (European Office)

Private Sector
e SUEZ (CETAQUA)

Academia and Research
e KWR Water Research Institute?

2 acting as core scientific partner in the execution of all experimental activities.
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Entities engaged in the Steering Group

e RWTH Aachen®

e UfZ Helmholtz-Zentrum fir Umweltforschung

e  Winners of the EU Hackathon [70] - Sewer4Covid Consortium
e The NORMAN Network

Associated interest groups and organization NOT participating in the Steering Group:
e Global Water Research Coalition
e  World Water Quality Alliance

This was decisive for the conclusive evaluation and feedback on the activities being undertaken and served also
to ensure that the Feasibility Assessment could keep track of rapid developments and scientific advances in the
field. The following table summarizes some of the events attended and the time line of the EU Umbrella
Initiative.

Table 9 - List of Key Events

22 April 2020 Initial Video Call between COM, KWR and RWTH EC
starting the activity

08 May 2020 Call Notice published EC
08 Jun 2020 First Town Hall EC
24 Jun 2020 Global Water Research Coalition Pitch presentation | GWRC
17 Jul 2020 Warp Event on Methodologies EC
22 Jul 2020 Second Town Hall EC
22 Jul 2020 International Biosecurity and Prevention Forum - FBI

Webinar on One Health Security
23 Jul 2020 WHO Europe Rapid Expert Consultation WHO

09 Oct 2020 Transatlantic Task Force for Antimicrobial CDC
Resistances

04 Nov 2020 Austria Federal Agency for Environment - Webinar | UBA

17 Nov 2020 CEEP Water Task Force Meeting CEEP
30 Nov 2020 WHO Expert Consultation WHO
02 Dec 2020 Third Town Hall CoM
25 Jan 2021 Kickoff Meeting CoroMoni Project DWA

3 Acting as core scientific partner in the logistical design of the sampling exercises
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A decisive instrument for the knowledge brokering was the regular organization of so-called TOWN HALL Events,
which established de facto the Community of Practices of wastewater-based surveillance of the virus

3.1. First virtual Town Hall Gathering

On June 8", 2020 the first virtual Town Hall Gathering took place on the WEBEX Site of the European
Commission. It was co-organized between the Directorate-Generals JRC and ENV. Water Europe, EurEau, SUEZ
as well as individual researchers from CEDEX, KWR, NIREAS and UfZ actively participated in its organization and
supported the event.

A total of 175 attendees participated in the 3h event, which was recorded. The event allowed for an animated
discussion using the WEBEX chat function. A series of topics requiring a priority follow up emerged and are
summarized hereafter:

Inclusiveness and Openness: Numerous international, national, regional and local activities are
happening in parallel and the EU Umbrella Initiative relies on their inclusion and collaboration in the
exploring the feasibility of an Early Warning or Monitoring System for SARS-CoV-2 employing sewers.
Each of the study pursuits specific questions and follows different designs and approaches, all of which
are per se equal and should be part of this initiative. While this requires a great deal of proactive
openness, data confidentiality and personal data rights are to be ensured and protected.

Sampling: While the protocol developed and deployed by KWR [74] emerges as de facto reference,
great difference in sampling time, selection of sampling points and time-integration exist. Also
intermediate storage conditions such as temperatures are a source of difference. While 24 composite
sample emerged as frequently used approach, more targeted sampling considering the morning
routines which in return are reflected in higher concentration of genetic material from SARS-CoV-2
could greatly enhance detection limits. Similar consideration is to be given with regard to the frequency
of sampling (daily, weekly or anything in between). The typology of sewer systems (combined or
separated systems for rainwater), make a given approach more vulnerable with regard to rain or other
meteorological conditions.

Analytical Methodology: The time allocated for this topic was not sufficient, but the need to exchange
and compare critically methodologies, use of additives, influence of coagulants or protocols used to
concentrate the genetic material emerged as issues of priority and concern. The need to quickly
exchange methods, e.g. using a platform such as https://www.protocols.io was seen as paramount.
Other platforms exist but were not discussed explicitly.

QA/QC: The recently launched Reference Material for positive control of SARS-CoV-2 /COVID-19 [77] is
used by many laboratories. The same applies for deactivated virus material, e.g. from NIB [85]. Many
participants asked for the organization of targeted laboratory intercomparison exercises. The
opportunity to collaborative field trials was also mentioned by some and the EU Umbrella Initiative will
investigate to organize these. Other measures such as sequencing, were mentioned briefly in the chat.

Surrogates and additional parameters: The COVID-19 disease inevitably results in an increased use of
certain pharmaceuticals for its treatment. At this stage, it remains unclear if and to which extend
residues of such pharmaceuticals’ active ingredients can be used as additional tracer, but few groups
reported about ongoing investigations. It appears also that the proper interpretation of the RNA
material would be facilitated by the collection of additional information such as generic parameters
characterizing the influent as well as further microbiological indicators. This needs to be documented
better. Data reporting templates are currently being developed by some groups and further
harmonization of them is seen as beneficial.

Interaction with health services and epidemiologists: This is certainly of pivotal importance, both, for
the critical review of observed findings, as for the use of such information. The correlation and
significance of correlation between the current epidemiological situation in a population and the
concentration of RNA material in sewage is likely to exist, but need to be understood better. This
requires an unprecedented dialogue between water utilities, investigating laboratories and
local/national health services. Here the Commission can be an important facilitator.

Data hosting and Decision support: The so-called Pillar Il of the EU Umbrella Initiative seeks to
transform collect data into knowledge and subsequently make recommendations for actions. The EU
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Hackathoners from SEWERS4Covid gave an impressive presentation of the possibilities stemming from
data sharing and use of machine-learning features. It is clear that this process needs to be speeded
up and embedded into existing structures such as the European Centre for Disease Control or the Urban
Data Platform.

e Knowledge Transfer and International exchange: Presentations from UNEP's World Water Quality
Alliance, as well as from the Union for the Mediterranean highlighted the URGENT need to share and
transfer the collect know-how and knowledge as quickly as possible to realities outside the EU. Whereas
in the EU such a sewer-based monitoring system can be seen only as “additional” information, it may
be the only information system in other realities. This needs to be developed further.

3.2. Second virtual Town Hall Gathering

The second virtual event took place on July 22", 2020. It was co-organized between the European Commission
(the Directorate-Generals JRC and ENV) managing the first part of the meeting with a focus on the European
Umbrella Initiative and UNEP and the UN World Water Quality Alliance, presiding the second part.

Following a successful first event, this second Virtual Town Hall Event aimed at:
e informing the Community of Practice

e organising an initial step to explore also global rollout options along with a new understanding between
health and environment.

Corner stone in here is to collectively define the criteria for “use cases” in different regions and settings. The
meeting was accessible to the connected community without registration. It started at 10:30 with Part | focusing
on the EU Dimension and continued with Part Il to until 14:30. A total of 224 attendees joined and the gathering
was recorded.

At the opening of the meeting, 0. Schmoll from the WHO Regional Office for Europe, informed the participants
about the interest of the WHO in the approach During part | of the meeting (chaired by the EC) progress since
the first event were presented including the findings and outcomes of a micro-event dedicated to analytical
methodologies and needs.Specific insights into the reference studies being run by Italy, Portugal, the UK, Turkey
and France were provided, too.

Part Il of the meeting, which was chaired by UNEP, focused on the renaissance of interest in relationship
between health and the environment and provided an insight into the wider picture of the COVID-19 crisis and
its relationship with water quality and availability.

In order to ensure also the best synergy with the international community, activities under this umbrella are
now also coordinated with the WHO (HQ and Regional Office for Europe, https://www.euro.who.int/en/home) and
UNEP, the UN Environment Program, which convenes the World Water Quality Alliance (WWQA,
https://communities.unep.org/display/WWQA) which counts 50+ partners across major groups and stakeholders
focusing on the developing world and the environment/health feedback dynamics.

3.2.1 Observations on analytical methodologies

A great deal of information regarding analytical methodologies is being generated and the number of
publications regarding the successful use of sewer surveillance for SARS-CoV-2 monitoring in wastewater and
sewers system is growing steadily, as shown above. Reports in the press are also increasingly appearing thus
creating a growing media attention and public awareness of the approach. The growing attention is certainly
positive, however, the translation of research findings into an up scaled and systemic use of sewer surveillance
in this context still has to tackle some major challenges, e.g. with regard to the comparability of observed
findings and results, many of which stemming from monitoring campaigns addressing different questions or
being conducted in different settings, all of which rend the direct comparability of data challenging.

As stated already above, the surveillance of sewage and the sewer sheds can only be seen as an ADDITIONAL
and COMPLEMENTARY tool, allowing to gain further insights into epidemiological dynamics and processes.

The approach CANNOT replace the ongoing surveillance programs and activities targeting directly individuals.
There is consensus that there is a need for establishing a proper framework of documenting the methods as
well as guidance on how to compare and integrate data. In this context, inter-laboratory comparisons and
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related measures are needed urgently. While the development of certified reference material is highly desirable,
the organization of intermittent proficiency testing and ring trials are important. To this end, a comparative
compilation of data points from the wastewater treatment plants assessed in the second round of umbrella
study will be organised. Likewise, a joint exercise should be used to create a common framework to be able to
evaluate and combine/integrate the data from different Member States. Rather in focusing on one standardized
method, a collectively drafted “Good SARS-CoV-2 sewage surveillance practice” was recommended.

3.2.2 Looking beyond SARS-CoV-2

The possibility of SARS-CoV-2 assessments using wastewater is a new aspect in the nexus between water and
health. Evidence showed that the COVID19 crisis puts additional pressure on water resources, e.g. by an
increased water consumption for hygiene, an effect particularly visible in situation of water scarcity. Thus, the
simple recommendation of hand washing with soap led to a 5% increase of water demand for households in
the Arab region.

The crisis further aggravates the already precarious situation with regard to WASH, in particular in conditions
of extreme poverty or conflicts. Thus, it is estimated that 26 million refugees and internally displaced persons
in the Arab region are affected by this.

The Global Waste Water Initiative as part of UNEP Global Programme of Measures tries to address and mitigate
these effects, but it is clear that while awareness is raising, the necessary actions and measures are not
sufficient to meet the demand.

While much effort is put into the fight against the SARS-CoV-2 pandemic, the COVID19 crisis’ aftermath will
have an even stronger impact on access to clean water as well as the preservation of water quality of inland
water bodies. The already now visible increase in plastic pollution from the disposal of masks and other personal
protection devices will further contribute to aggravate the picture. Sewer Surveillance of SARS-CoV-2 is an
important and viable approach to face the challenge.

The virus connection to water, however, also reminds us that only in a concerted approach across boundaries
of geography, scientific disciplines and political interest, can we manage to overcome what can be called the
biggest challenge we have had to face so far in the 21° century.

3.3. 3rd Town Hall

The Third Town Hall Meeting took place as WEBEX Web-Conference on December 2™, 2020. It was organized
by the European Commission (the Directorate-Generals JRC and ENV and involving SANTE).

This third Virtual Town Hall Event, among others, aimed at presenting an update on the state-of-play regarding
the necessary dialogue between the water sector and the public health sector. The meeting was accessible to
the connected community without registration A total of 270 attendees joined the gathering. The recording of
the meeting as well as the chat registration and presentations (as far as made available) were shared and
accessible for download until the 18" of February, 2021, data after which download was no longer possible.
The material is owned by the respective institutions and explicit consent has to be asked for in case of further
use.

3.3.1. Main findings and conclusions

The WHO Regional Office organized an expert consultation on this topic on 30 November 2020, and 0. Schmoll
provided a summary overview of its main findings. The main focus of the event was then on harmonized
presentation of the state of play of selected initiatives from Austria, Estonia, Finland, Greece, Italy, Luxembourg,
Portugal, Spain, Turkey and the Netherlands. Participants were invited to follow a structuring aid addressing the
following issues:

e The partnership carrying out an activity including information on purpose, time line and funding sources
e Information on the methodology and sampling network

e A current update on the state-of-play

e The activities liaison with the Public Health Service

e Anillustration how data are used and visualized

e Press and media coverage
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e Scientific highlight and reference of relevant publications

The INNO4COV19 Project presented finance opportunities for proof of concept and innovations related to the
environmental surveillances. An update on the Global Water Research Coalition Work was provided, too.

The importance of the work conducted and the need to channel the relevant outcome to the policy level was
highlighted by M. Sponar (DHoU, ENV.C.2). A permanent surveillance system or “Sentinel System” will need some
further discussion about the necessary financing to be provided. It is clear that information encoded in
wastewater, has a significant potential not only from an epidemiological perspective as addressed here, but
also with regard to numerous other application fields, any of which with a relationship to public health, e.g. use
of pharmaceuticals, drugs-of-abuse or food additives, to name but a few. Accessing such information has
become technically possible, but entails also a series of ethical considerations, which need to be addressed. In
this regard it is also of pivotal importance to share the information in a language accessible to the non-expert
and interested lay person.

The EU Umbrella Study in this regard was an important step forward. It covered 25 countries and in both
collaborative rounds a total of 174 samples were processed. 13 Countries participated in both round and the
results obtained allowed to generate a first approach towards a simple “traffic light” system capturing
significant changes in the viral load. Valuable information regarding the influence of weather conditions could
also be obtained. Furthermore, for a limited number of samples it was possible to intercompare analytical
findings obtained in different laboratories on the same sample. The findings indicate a good agreement, but a
more systematic proficiency testing is necessary and was announced at the meeting.

An important information obtained by the Umbrella Exercise was the information resulting from an EU Survey
on operational costs. Based on the data submitted it was concluded that the annual running budget for the
systematic surveillance of a wastewater treatment plant is estimated to 25000 € per year. The estimate was
confirmed independently by other assessments.

The outreach to and involvement of the public health sector emerged as crucial element. Clarity is needed on
how data from wastewater-based epidemiology can be integrated into other surveillance data and how decision
making can rely on such information. In this regard the recent WHO expert consultation provided important
insights:

. There is growing consensus that wastewater-based epidemiology can provided essential
complimentary information regarding the spreading of the SARS-CoV-2 virus. The experience in
several countries confirm the viability of the approach.

. Wastewater-based surveillance does not aim to replace clinical investigations, but delivers
additional insights, e.g. the identification of relative trends. It is seen a secondary tool to detect
the virus in absence of clinical trials, e.g. in low prevalence settings. It is to be expected that the
importance of waste-based surveillance will increase, when traditional testing starts to diminish.

. The early warning function of the approach in the alert phase of the pandemic has been
recognized, including for sewer-sub-catchments. It appears also to be useful to spot re-surges in
the tailing phase of the pandemic.

. The use of publicly accessible dashboards is seen to be a useful tool to engage with citizens and
to stimulate a vigilance in adhering to public health advice.
. Since the health sector is the “end user” of information from wastewater surveillance, it should be

in the lead/co-lead in setting up such systems. This applies to the design phase, the correlation
with other data as well as the communication of their meaning to the general public. The health
sector should therefore be involved from the very beginning.

. A closer link between the water/sanitation sector, the public health sector and the local municipal
level is therefore of utmost importance from the very beginning.
. Data normalization and harmonization of protocols remain a challenge to be addressed.

3.4. Dialogue with the Health Sector

While much has been said about the need to properly treat wastewater and sewage prior to its reintroduction
into the natural water cycle, it appears the notion of what we can get out of wastewater is barely developed.
The present exercise shows that the information encoded as such is of immense value when it comes to better
understand the processes ongoing in an urban dwelling. In addition to this there is the huge and still untapped
potential in terms of resource and energy recovery from sewage. It appears that in many regards its crucial
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position at a key interlinkage within what is commonly called the Nexus between water, energy, food,
ecosystems and health make sewage an element to be considered when it comes in addressing some of the
related UN Sustainability Development Goals, also and in particular beyond the mere focus on SDGE, i.e. Clean
water for all.

In many regards, the establishment of Sewage Sentinel System would allow to access what best can be
described as “alternative and hidden” internet or “fingerprinting system”, i.e. a stream of information related to
behavior, decisions and actions of individual users of the sewer system. It requires a major effort in digitalization
and de-codification of the data stored in wastewater, but would offer an important insight into the urban human
habitat.

Not by chance, the wastewater-based epidemiology is explicitly recognized also by the EC Communication
towards a European Health Union, as a tool to address and cope with emerging and future issues. The
Communication can be accessed here: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52020DC0724&from=EN.
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4. Outlook, perspectives and conclusions

4.1. Envisaged next actions
The following next actions are envisaged:

1. The Dutch Water Research Institute KWR and the JRC are preparing a proficiency testing exercise to be
launched in early 2021. The PT scheme aims at addressing pertinent questions of method
comparability and metrology as well as the necessary assessment of measurement uncertainty and
validation. Further details follow.

2. Development of a Q&A Manual for operators and practitioners. The JRC in close collaboration with
WHO envisages - with input from the selected experts — to develop and present a practical Q&A Manual
to operators of wastewater treatment plants and sewer system illustrating standard operation
procedures for sewage sentinels. The drafting process will involve representative from health
authorities and the WHO as well as representatives of the European Water Sector. Interested experts
and projects, who which to contribute to this process are invited to contact the JRC.

3. Sewage Sentinels looking beyond. Urban wastewater is a direct result of human activities in an urban
environment and the occurrence and levels of microbiological, chemical and physical pollutants mirror
this. The use of encoded information in treated and untreated wastewater is also the basis for risk
management approaches in the management of the wastewater treatment process and the
benchmarking of technologies used in this. Public Health concerns are at the origin of wastewater
sanitation as we know it today and in this perspective the data obtained at the inlet of treatment plant
are very valuable for Public Health Assessment, indeed. The Global Sewage Initiative, the use of sewers
for polio monitoring, but also the EU-wide snapshot exercises, the latter being organised by the JRC in
support to the Water Acquis proof this systemic viability of this approach. The refit exercise of the
Urban Waste Water Treatment Directive offers an opportunity to look at a pan European Sewage
Sentinel System and what it could deliver beyond the current pandemic crisis. This work aims also in
developing a different perception of sewers and sewage treatment as integral organs of human
settlements thus underpinning the zero-pollution objective set out by the European Recovery Plan and
the European Green Deal.

4.2. From data generation to decision support

The EC is currently exploring to develop and propose the deployment of a systemic Sentinel Mechanisms which
based on the information encoded in the pollution load reaching wastewater treatment, facing the challenging
task of its removal AND reclamation of water, resources and energy. This activity will be linked also closely to
the various work streams being developed under the remits of UNEP’s World Water Quality Alliance (WWQA).
While the information obtained in the course of this exercise as well as in the numerous reference activities
and projects confirm the viability of obtaining relevant information regarding the prevalence of the virus in
population connected to a specific sewer shed, much work is to be done to harmonized data visualization and
use of such information. An emerging issue of concern is also the virus’s ability to mutate. New variants appear
and gene sequencing delivers quickly such information from the analysis of wastewater.

This requires however a more systematic and organized approach, co-organized with the Public Health Sector,
which is the end user of the respective information. The aim of the forthcoming activities must therefore focus
on the development and deployment of a decision support and information system, possibly connect to or
feeding into the Urban Data Platform or similar data platforms. In this context an additional challenge stems
from fact that data obtained by a Sewage Sentinel System are sensitive information and subject to both, ethical
standards as well as potentially also data protection, the latter being handled by the General Data Protection
Regulation (EU) 2016/679.

Investigation of wastewater for the detection of signals of SARS-CoV-2 is fundamentally an application of public
health surveillance and must be governed by appropriate ethical guidance. Starting from the WHO Guidelines
public health surveillance (WHO, 2017) the Canadian Water Network therefore developed and proposed a set
of guiding principles defining an ethical framework regarding the use of wastewater-based surveillance data
from SARS-CoV-2 [86]. Based on this work the following fourteen of the WHO guidelines have been identified
by the Canadian Water Network as applicable to SARS-CoV-2 surveillance employing wastewater:
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1. WHO Guideline 1. Countries have an obligation to develop appropriate, feasible, sustainable public
health surveillance systems. Surveillance systems should have a clear purpose and a plan for data
collection, analysis, use and dissemination based on relevant public health priorities.

2. WHO Guideline 3. Surveillance data should be collected only for a legitimate public health purpose.

3. WHO Guideline 4. Countries have an obligation to ensure that the data collected are of sufficient
quality, including being timely, reliable and valid, to achieve public health goals.

4. WHO Guideline 7. The values and concerns of communities should be taken into account in planning,
implementing and using data from surveillance.

5. WHO Guideline 8. Those responsible for surveillance should identify, evaluate, minimize and disclose
risks for harm before surveillance is conducted. Monitoring for harm should be continuous, and, when
any identified, appropriate action should be taken to mitigate it.

6. WHO Guideline 9. Surveillance of individuals or groups who are particularly susceptible to disease,
harm or injustice is critical and demands careful scrutiny to avoid the imposition of unnecessary
additional burdens.

7. WHO Guideline 10. Governments and others who hold surveillance data must ensure that identifiable
data are appropriately secured.

8. WHO Guideline 11. Under certain circumstances, the collection of names or identifiable data is justified.

9. WHO Guideline 12. Individuals have an obligation to contribute to surveillance when reliable, valid,
complete data sets are required and relevant protection is in place. Under these circumstances,
informed consent is not ethically required.

10. WHO Guideline 13. Results of surveillance must be effectively communicated to relevant target
audiences.

11. WHO Guideline 14. With appropriate safeguards and justification, those responsible for public health
surveillance have an obligation to share data with other national and international public health
agencies.

12. WHO Guideline 15. During a public health emergency, it is imperative that all parties involved in
surveillance share data in a timely fashion.

13. WHO Guideline 16. With appropriate justification and safeguards, public health agencies may use or
share surveillance data for research purposes.

14. WHO Guideline 17. Personally-identifiable surveillance data should not be shared with agencies that
are likely to use them to take action against individuals or for uses unrelated to public health.

It is recommended to elaborate and adapt these principles in the following activities. Likewise, care must be
taken to properly inform the general public in a neutral way. This includes timely release of new findings in an
appropriate way and organize events in an inclusive and open manner.

4.3. Conclusions

The feasibility assessment of a SARS-CoV-2 Sewage Sentinel System proofed that

1. the use of wastewater monitoring to track Covid-19 and its variants is technically feasible and
financially viable. As such it should be recommended as an additional surveillance tool completing
information obtained by swab testing, blood investigations or tracing apps.

2. Wastewater monitoring should be considered as a complementary and independent approach to
COVID-19 surveillance and testing strategies.. Surveillance of SARS-CoV-2 in wastewater can provide
important complementary and independent information to public health decision-making process in
the context of the ongoing COVID-19 pandemic. As a consequence, waste water monitoring needs to
be included more systematically in the national testing strategies for the detection of the SARS-CoV-
2 virus.
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10.

Common methods for sampling, measurement and analysis should be made available and used in
practice to ensure that the data collected is reliable and comparable.

The surveillance system should cover a significant part of the Member State’s population. The
monitoring system should include at least wastewaters from larger cities with over 150000
inhabitants, preferably with a minimum sampling frequency of two samples per week. When necessary,
additional sampling sites may be selected either to cover a sufficient part of the population or to better
understand virus circulation related to possible movements of population through different territories
(e.g. touristic sites during the summer season).

The minimum sampling frequency and geographical coverage should be adapted according to the
epidemiological situation:

a.  When the competent public health authorities assess that, based on the local epidemiological
situation, the pandemic is not a risk to the local population, the minimum sampling frequency
should be reduced to one sample per week;

b. When the disease is only present in some parts of the territory the minimum sampling
frequency should be either decreased or increased depending on local circumstances.

The samples should be taken at inlets to wastewater treatment plants or where relevant upstream at
the wastewater collecting networks.

When more specific information is required to better map the presence of the virus and its variants,
including among vulnerable communities, additional timely sampling and analysis should be carried
out in targeted locations of the wastewater collecting network that corresponds to the population
centre of concern. The definition of the locations and of the sampling frequencies should be adapted
to the local needs (e.g. main sewer catchments and sub-systems of interest connected for instance to
parts of the cities, hospitals, schools, university campuses, airports, other transport hubs, retirement
centres, prisons, etc.).

The results of the wastewater surveillance should be shared promptly by electronic means to the
competent public health authorities. The creation of a European exchange platform should further
facilitate rollout and harmonisation. For early warning surveillance purposes, the results for each
sample should be recorded as soon as possible and preferably no later than 48 hours following sample
collection.

To ensure an appropriate interpretation of the results but also to adapt the surveillance system to
public health needs, adequate structures are need. These must involve both, health and wastewater
competent authorities with the objective to merge and link relevant datasets and to coordinate the
interpretation and communication of results.

Particular attention to ethical considerations is necessary: wastewater surveillance is an integral part
of public health surveillance and therefore should comply with the same ethical principles, as set out
in the 2017 WHO guidelines on ethical issues in public health surveillance.

New virus variants are evolving and spreading in Europe and across the world. The higher transmissibility and
propensity of some of them to cause more severe disease, constitute a threat to our response against the virus.
It is therefore important to use all available means to detect these variants as soon as possible to provide
appropriate and timely responses. This work is intended as contribution to rollout a European Sewage Sentinel
System for SARS-CoV-2 and its variants as well as other emerging issues of growing concern such as other
emerging pathogens with a focus on anti-microbial resistances, as well as chemical and physical pollutants of
concern including microplastics, pharmaceuticals or others.
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Indeed, the systematic investigation of a broader range of pollutants can also become instrumental in the
monitoring of efficiency of the implementation of policies related to Green Deal, in particular with the aim to
reach the Zero-Pollution ambition. Wastewater treatment has been perceived for too long as an “end-of-the-
pipe process” and the current initiative allows to move beyond this perception.

Based on the work presented here and at the moment this report is published, the European Commission has
already initiated the next steps under what has been called the HERA Incubator, which identifies a clear role
for wastewater-based epidemiology in the surveillance of SARS-CoV-2 and its variants [87]. Indeed, in March
2021, the European Commission recommended Member States to roll out systematically sewage surveillance
and collaborate with the Commission in building of what we call the EU Sewage Sentinel System for SARS-
CoV-2 (EU4S) (Commission Recommendation (EU) 2021/472 of 17 March 2021 on a common approach to
establish a systematic surveillance of SARS-CoV-2 and its variants in wastewaters in the EU C/2021/1925).
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021H0472&from=EN, [88].
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Annex 1 Call Notice

CALL NOTICE
Feasibility assessment for an EU-wide Wastewater Monitoring System for SARS-CoV-2 Surveillance.

The European Commission’s Joint Research Centre and the Directorate-General for Environment, are teaming
up with the EU Hackathon’s winners SEWERS4Covid (the Dutch Water Research Institute KWR, Eurecat -
Technology Centre of Catalonia (Spain), University of Thessaly and National Technical University of Athens
(Greece), and University of Exeter (UK) and the Rheinisch-Westfalische Technische Hochschule in Aachen RWTH
(DE). Assisted by Water Europe and EurEau we call for participation in an adhoc pan-European Feasibility
Assessment aiming at exploring the development of a wastewater-based monitoring exercise for SARS-CoV-2
and exchange of experiences in SARS-CoV-2 monitoring in wastewater.

Evidence is increasing that untreated wastewater is a good indicator of the presence of the virus in a population.
The ability to detect the current SARS-CoV-2 in wastewater is increasingly being reported independently by
various research groups as a possible way to better quantify and understand its approximate overall presence
in the population. Upon the first confirmation of the virus RNA appearing in stools of COVID-19 patients,
research groups in the Netherlands, Australia, United States, France, Italy, Austria and elsewhere have
successfully established a relationship between the virus’s concentration in influents to wastewater treatment
plant and the level of infection in the population in question. Thus, wastewater surveillance of SARS-CoV-2
eventually combined with the monitoring of pharmaceuticals used in the treatment of COVID-19 is likely to be
a valuable and efficient tool to monitor virus circulation in EU cities and towns and could serve as early warning
for re-emergence in Europe and beyond, providing also specific data analytics on the monitoring. In order to
gather the ongoing efforts and to streamline protocols while facilitating the exchange of knowledge, interested
research groups are invited to contact immediately the Joint Research Centre at JRCWATERLAB®ec.europa.eu.

A spontaneous snapshot exercise is taking place employing a previously used EU-wide monitoring mechanism
at a selected number of wastewater treatment plants (preferably with information about the infection levels in
the connected catchment areas). This data and methods will be shared as a standard reference to enable the
direct comparison between individual research activities that are taking place thus constituting a Wastewater
Monitoring System for SARS-CoV-2. Participation in this exercise is free of charge and results generated will be
exploited jointly. This includes the organisation of webinars and web-conferences once data are available.
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Annex 2 Standard Operating Procedure

STANDARD OPERATION PROCEDURE (SOP)
WASTEWATER SAMPLING, TRANSPORT AND STORAGE FOR SARS-CoV-2 RNA ANALYSIS

Safety

Sewage sampling may expose you to sewage, which is generally contaminated with pathogenic micro-organisms. Adhere to
your national Occupational Health and Safety regulations and guidelines and site-specific Health and Safety Plans. When
applied properly, the standard protection is also adequately protecting you against SARS-CoV-2. At a minimum use latex
gloves or similar when sampling and apply proper personal hygiene.

Chain of custody
Collected samples are in the custody of the sampler or sample custodian until the samples are relinquished to another party.

e Documentation of field sampling is done in a sample form (Annex A: Sample Form).

e Shipped samples shall conform to all EU hazardous materials shipping requirements.

e  (Chain-of-custody documents (Annex B) shall be filled out and remain with the samples until custody
is transferred to the receiving laboratory

Scope

This protocol describes how to transfer samples from 24h composite (auto) samplers that are installed at the inlet of the
wastewater treatment or similar sample matrices.

For surveillance of wastewater for SARS-CoV-2 RNA, 24h composite samples are required, because of the inherent variability
in virus shedding and sewer flows. The composite sample should be taken at the inlet of the wastewater treatment plant,
after the screening and grit removal steps and at a site that is well-mixed. The composite sample should be high frequency,
and preferably flow-proportional composite and refrigerated during the sampling period. Volume or time composite sampling
over 24 h is acceptable. The composite sampler should adhere to requirements for composite sampling

(see for example https://www.epa.gov/sites/production/files/2017-07/documents/wastewater sampling306 _af.r4.pdf).

Prior to transfer of the sample from the composite sampler, the proper operation of the composite sampler over the last 24h
and the maintenance status and calibration should be confirmed and documented on the Sample Form.

Materials
1.  Standard Operating Procedure
2. Sample Form (Annex A)
3. Chain of Custody (Annex B)
4, Sample containers: eight sterile 50 ml centrifuge tubes (Greiner bio-one, Tube, 50 ml, PP 30/115 mm, conical

bottom. REF: 227261 or equivalent)

Tube rack

Permanent markers

Ice (packs) to be immediately placed at -20°C (they must be ready the day of sample collection).
Ziplock plastic bag for samples

Polystyrene box

W N W

Sample Collection Procedure

1. The day before the sampling (preferably on Monday or Tuesday), contact the JRC contact person (see below) to
announce the forthcoming collection.
JRC personnel will appoint DHL to create a pick-up request for the following day and inform KWR.

Meanwhile, JRC personnel will provide you by email with the DHL label to be used for requesting the pick-up at your
national DHL office after sampling.

4.  The day of sampling check the correctness of sample container label (i.e.: sampling location and location code) with the
data reported on the sample form.
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11.

12.
13.

14.
15.
16.

Wear Personnel Protective Equipment (gloves + national OHS guidelines), using new gloves each time a different
location is sampled.

Wear Sample Protective Equipment: surgical face mask.

Record time and date and other required information on the sample form.

Remove the tube covers and protect from contamination.

From the 24-hour composite, refrigerated wastewater sampler (from the plant inlet, post grit chamber) pour slowly
approx. 50 ml into each sample container.

Tightly close the containers and place in the tube rack in the cooler on ice (packs).

Fill the “Other remarks” section of the Sample Form. At minimum record the total influent flow over the past 24h.
Record other data if available.

Store the samples at +6°C until the delivery (if not immediate, otherwise see point 13).

The day of the delivery, insert the rack full of samples in the ziplock plastic bag, close it and put it in the polystyrene
box.

Place the ice packs and close the polystyrene box.

Sign the Sample Form (Annex A) and place it over the polystyrene lid within the box.

Fill and sign the Chain of Custody form (Annex B) and place it over the polystyrene lid within the box.

17. Reassemble the box and launch the pick-up procedure with your national DHL office, using the DHL
label received by the JRC (please consider that pick-up requests forwarded to DHL by 10:00 am will be
processed in the afternoon on the same day; pick-up requests forwarded to DHL in the afternoon will
be processed in the afternoon of the following day).

JRC Contact Persons:

e-

SIMONA TAVAZZI
European Commission
Joint Research Centre

Directorate D — Sustainable
Resources

Unit D.02 Water and Marine
Resources

Via E. Fermi 2749,

T.P. 1201-21027 Ispra (VA),
Italy

Phone: +39 0332 783683

mail:simona.tavazzi@ec.europa.e

u

GIULIO MARIANI
European Commission
Joint Research Centre

Directorate D — Sustainable
Resources

Unit D.02 Water and Marine
Resources

Via E. Fermi 2749,

T.P. 1201-21027 Ispra (VA),
Italy

Phone: +39 0332 786781

mail:giulio.mariani@ec.europa.eu

HELLE SKEJO
European Commission
Joint Research Centre

Directorate D — Sustainable
Resources

Unit D.02 Water and Marine
Resources

Via E. Fermi 2749,

T.P. 1201-21027 Ispra (VA),
Italy

Phone: +39 0332 785522

e-mail:helle.skejo@ec.europa.eu

Annex A: Sample Form

Name of wastewater
treatment plant | e.g.: NOSEDO, Milan Italy

(WWTP)
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Geographic
coordinates: (WGS84;
decimal degrees; e.g. N
44.8893; E 11.605) or
(Degrees, Minutes &
Seconds e.g. 44°53.36,
11°36.30)

Latitude: 45.42641

Longitude: 9.22170

Address of WWTP -
street and number

Via San Dionigi, 90

Zip code of WWTP 20131
City of WWTP Milan
Sampling Date: May 8. 2020
ay s,
(dd/mm/yy)
Composite sample time
. 10.32
of collection (hh:mm)
Composite duration 24.00 hour

Composite type

Flow composite

Composite aliquots

10 ml every 1000 liter

Sample Location Code

Net weight (g)

Full weight (g)

Sample ID

0074_INF_20093_IT_01

XX

0074_INF_20094_IT_01

XX

0074_INF_20095_IT_01

XX

0074_INF_20096_IT_01

XX

0074_INF_20097_IT_01

XX

0074_INF_20098_IT_01

XX

0074_INF_20099_IT_01

XX
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0074_INF_20100_IT_01

XX

Proper operation of
composite sampler in
past 24h

Confirmed

Last calibration date of
composite sampler

April, 12, 2020

Inlet volume of past
24h (m3)

320,456

Other remarks

Influent flow over past 24 h (m3)

REQUIRED!

Weather

BOD (mg/l)

COoD (mg/1)

N (mg/l)

P (mg/l)

T(°C)

pH

SS (mg/L)

E.coli (CFU/100ml)

Annex B: Chain of custody

Name

WWTP person of contact
(please use block letters)

Affiliation

Email
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Phone

Time of pick-up by courier

Tracking number

Signature

Disclaimer: KWR Water Research Institute has developed this protocol using the best available knowledge. KWR
assumes no responsibility or liability in connection with the use or misuse of this protocol.

Annex 3 Data Policy

Feasibility assessment for an EU-wide Wastewater Monitoring System for SARS-CoV-2 Surveillance: Data Policy
General Issues

Objectives of the project

An adhoc group formed by:

° European Commission, Joint Research Centre

) European Commission, Directorate-General for Environment,

e  the EU Hackathon’s winners SEWERS4Covid, namely
e  the Dutch Water Research Institute KWR,
e  Eurecat — Technology Centre of Catalonia (Spain),
e University of Thessaly
e  National Technical University of Athens (Greece)
e University of Exeter (UK)
e and the RWTH Aachen University (DE)

e  Water Europe

o EurEau

called for participation in an ad-hoc pan-European Feasibility Assessment aiming at exploring the development of a
wastewater-based monitoring exercise for SARS-CoV-2 and exchange of experiences in SARS-CoV-2 monitoring in
wastewater.

A spontaneous snapshot exercise is taking place employing a previously used EU-wide monitoring mechanism at a selected
number of wastewater treatment plants (preferably combined with information about the infection levels in the connected
catchment areas). Wastewater surveillance of SARS-CoV-2 eventually combined with the monitoring of pharmaceuticals used
in the treatment of COVID-19% is likely to be a valuable and efficient tool to monitor virus circulation in EU cities and towns.
Furthermore, it could serve as early warning for re-emergence in Europe and beyond.

Retrieved data form provided samples will be shared as a standard reference to enable the direct comparison between
individual research activities that are taking place, thus constituting a Wastewater Monitoring System for SARS-CoV-2.
Participation in this exercise is free of charge and results generated will be exploited jointly.

This includes the organisation of webinar and web-conferences once data are available.

Objectives and scope of the Project Data Policy

The Project Data Policy promotes:

4 The list of pharmaceuticals used in the treatment of COVID 19 and eventually analysed in the provided samples
has still to be compiled, depending on chemical standard availability on the market and suitability to LC-MS
analysis.
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a) transparency and good governance practices in order to enable and facilitate a coordinated and integrated
approach for the access and use of provided samples and the retrieved data ;

b) Implementation the overarching principles of free, full, open and timely access to all kinds of data where
possible, whilst recognizing and respecting data ownership and intellectual property rights applicable to such
samples and retrieved data.

Definitions

the AdHoc Group is constituted by: European Commission (Joint Research Centre, Directorate-General for Environment), the
Dutch Water Research Institute KWR, Eurecat — Technology Centre of Catalonia (Spain), University of Thessaly, National
Technical University of Athens (Greece), University of Exeter (UK) and the RWTH Aachen University (DE), Water Europe and
EurEau.

Sample owner means the entity that holds the legal ownership of samples, and as such can authorise or deny different level
of access to them.

Sample Provider means the entity (nominated by the Sample Owner) in charge of the collection, acquisition, production,
management of samples. The Sample Provider may or may not be distinct from the Sample Owner.Roles and
Responsibilities

Sample Owners/Sample providers are responsible for making available their samples via the AdHoc Group and for
establishing the level of use the AdHoc Group can access.

The AdHoc Group is responsible for making use of the samples and retrieved data according to the level of use defined by
Sample Owners/Sample Providers.

Project Participation Form

To be completed by Sample Providers or Sample Owners for making their samples accessible to the AdHoc group at a
specific access level.

Purpose of this Form

Using this form, Sample Owners/Sample Providers shall communicate the conditions under which they agree to make their

samples and the retrieved data accessible to the AdHoc group.
Sample Owners/Sample Providers are requested to complete one form per provided set of samples.

This form is to be completed by the Sample Owner/Sample Provider and sent by email at:
JRC-WATERLAB@ec.europa.eu
General information

Name of the Sampling Site

Name of the Data Provider organisation

Contact name

Telephone

E-mail

Name of the Sample Owner organisation (if different from
Sample Provider)

Sample access conditions

Sample Providers/Owners are requested to complete the table below in order to indicate the conditions under which their
samples can be made accessible to the AdHoc Group .
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Level of sample use to which the
AdHoc Group have access

AdHoc Group Accessibility to samples

a) Sample for RNA
measurement only

yes

No

Not applicable

b) Sample for RNA
measurement and chemical
analysis of pharmaceuticals
used in COVID-19 treatment

Yes

No

Not applicable

c¢) Sample for chemical analysis
of pharmaceuticals used in
COVID-19 treatment, only

yes

No

Not applicable

d) Full characterisation

yes

No

Not applicable

Table 1 Collected samples in the EU Umbrella study

Annex 4 Collected samples in the EU Umbrella study

25/06/2020
25/06/2020
25/06/2020
17/09/2020
17/09/2020
01/06/2020

27/05/2020

Austria
Austria
Austria
Belgium
Belgium
Belgium

Belgium

Austria 1-1
Austria 2-1

Austria 3-1

Belgium 1-1
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02/06/2020 Belgium Belgium 2-1
17/09/2020 Belgium Belgium 2-2
01/06/2020 Belgium

17/09/2020 Belgium

16/09/2020 Belgium

16/09/2020 Belgium

17/09/2020 Bosnia and Herzegovina Bosnia and Herzegovina 1-2
09/07/2020 Bulgaria Bulgaria 1-1
17/09/2020 Bulgaria Bulgaria 1-2
07/07/2020 Bulgaria Bulgaria 2-1
08/07/2020 Bulgaria Bulgaria 3-1
08/07/2020 Bulgaria Bulgaria 4-1
08/07/2020 Bulgaria Bulgaria 5-1
23/09/2020 Bulgary Bulgaria 6-1
05/07/2020 Croatia Croatia 1-1
06/07/2020 Croatia Croatia 1-1
17/09/2020 Croatia Croatia 1-2
28/09/2020 Croatia Croatia 2-2
09/06/2020 Cyprus Cyprus 1-1
09/06/2020 Cyprus Cyprus 2-1
17/09/2020 Cyprus Cyprus 2-2
17/09/2020 Czech Republic Czech Republic 1-2
16/09/2020 Czech Republic Czech Republic 2-2
15/09/2020 Czech Republic Czech Republic 3-2
08/06/2020 Estonia Estonia 1-1
09/06/2020 Estonia Estonia 2-1
09/06/2020 Estonia Estonia 3-1
17/09/2020 Estonia Estonia 3-2
09/06/2020 Estonia Estonia 4-1
17/09/2020 Estonia Estonia 4-2
09/06/2020 Estonia Estonia 5-1
14/09/2020 Finland Finland 1-2
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13/09/2020 Finland Finland 2-2
17/09/2020 Finland Finland 3-2
17/09/2020 France France 1-2
17/09/2020 France France 2-2
16/09/2020 France France 3-2
15/09/2020 France France 4-2
26/05/2020 Germany Germany 1-1
15/09/2020 Germany Germany 1-2
26/05/2020 Germany Germany 2-1
15/09/2020 Germany Germany 2-2
17/09/2020 Germany Germany 3-2
17/09/2020 Germany Germany 4-2
22/06/2020 Greece Greece 1-1
17/09/2020 Greece Greece 1-2
24/06/2020 Greece Greece 2-1
16/06/2020 Greece Greece 3-1
10/06/2020 Greece Greece 4-1
08/06/2020 Greece Greece 5-1
09/06/2020 Greece Greece 6-1
16/09/2020 Greece Greece 6-2
27/05/2020 Greece Greece 7-1
28/05/2020 Greece Greece 8-1
17/09/2020 Greece Greece 8-2
17/09/2020 Hungary Hungary 1-2
03/07/2020 Ireland Irland 1-1
22/09/2020 Ireland Irland 1-2
25/06/2020 Italy ltaly 1-1
25/06/2020 Italy Italy 2-1
08/05/2020 Italy ltaly 3-1
25/06/2020 Italy Italy 4-1
17/09/2020 Italy Italy 4-2
17/09/2020 Italy Italy 5-2
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17/09/2020 Italy Italy 6-2
22/06/2020 Italy ltaly 7-2
26/05/2020 Latvia Latvia 1-1
23/09/2020 Latvia Latvia 1-2
30/09/2020 Lithuania Lithuania 1-1
14/09/2020 Luxembourg Luxembourg 1-2
16/09/2020 Luxembourg Luxembourg 2-2
26/05/2020 Malta Malta 1-1
29/06/2020 Poland Poland 1-1
17/09/2020 Poland Poland 1-2
30/06/2020 Poland Poland 2-1
25/06/2020 Poland Poland 3-1
17/09/2020 Poland Poland 3-2
17/09/2020 Portugal Portugal 1-2
17/09/2020 Portugal

17/09/2020 Portugal - Portugal 2-2
17/09/2020 Romania Romania 1-2
15/09/2020 Romania Romania 2-2
22/09/2020 Romania Romania 3-2
17/09/2020 Slovakia Slovakia 1-2
17/09/2020 Slovakia Slovakia 2-2
17/09/2020 Slovakia Slovakia 3-2
17/09/2020 Slovakia Slovakia 4-2
06/07/2020 Spain Spain 1-1
21/09/2020 Spain Spain 1-2
06/07/2020 Spain Spain 2-1
06/07/2020 Spain Spain 3-1
27/05/2020 Spain Spain 4-1
25/05/2020 Spain Spain 5-1
17/09/2020 Spain Spain 5-2
27/05/2020 Spain Spain 6-1
17/09/2020 Spain Spain 6-2
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06/07/2020 Spain Spain 7-1
21/09/2020 Spain Spain 7-2
08/06/2020 Spain Spain 8-1
17/09/2020 Spain Spain 8-2
09/06/2020 Sweden Sweden 1-1
17/09/2020 Sweden Sweden 1-2
26/05/2020 Sweden Sweden 2-1
17/09/2020 Sweden Sweden 2-2
16/09/2020 United Kingdom UK 1-2
18/09/2020 United Kingdom UK 2-2
18/09/2020 United Kingdom UK 3-2
18/09/2020 United Kingdom UK4-2

70



Annex 5 Analytical Results — Sewage Sentinel System — Round 1
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EUROPEAN COMMISSION ’

JODNT RESEARCH CENTRE
“ Dirsctorats D Susminsbls Rassrmcas \ N

Tmit D02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

EUROPEAN COMMISSION ’

JOINT RESEARCH CENTRE
“ Diirecioraie D Susiinable Resowcss \ \

Umit D002 Wacer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO 'WHOM T BAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
‘SARS-Cov-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater

treatmen::

The results have been obtained in the premises of KWR, the Dutch Water Resarch Institute. Data are enclosed, with the
pertinent QAOC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

Rusccriry [36] N2 geni Conaentration N7 jgena X E_Sarirs g Cf
Sarpling
Courdey Sarzpling 1k Procesd At G | STD) G
date il G S0 | e pr | copim | AVECE sToCe AVGCT STDCT
metinacitegun D] c 25.9% 1.0% 45 20 ] 11 nd nd

Analbytical Methods
For detsils regarding the anzlytical method used, please refer 1o Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511~
516; (hteps:/f'doi.org/10.1021/3cs. estlett.0000357).

Yours sincerely

Bernd M. Gawlik Gertjan Medema
{EC - Coordinator EU Umbrella Study) [KWR Head of Laboratory and Co-organiser]

Disclaimer: The enclosad anslytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commissicn or KWR assume any raspensibility or lizbility in connection with the use or misuse of thase results.

Conmneissions suropsa, Via Farico Fermi 2745, 21027 bpra (WA), TTALTA -
Tel +39 0332 7B9111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks far your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel Systemn employing Sewers

As agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

rezcmen N

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QAOC evaluations.

In this specific case, the viral [oad was NOT DETECTABLE.
The interpretation of the findings reguires the necessary provision of additional imformatian.

MNumerical Resufts
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Analbytical Methods
For detsils regarding the analytical method uzed, please refer to Medema et 2|, Environ. Sci. Technol. Lett. 2020, 7, 7,
511-516; (https:/dolorg/10.102 1/acs.estlett OC00357)

Yiours sincerely

Bernd M. Gawlik Gertjan kedema
EC - Coordingtor EU LUimbrelia Study) {KWR Head of Laborgtory and Co-organiser)

Disclaimer: The enclesad analytical measurements have been produced for scientific research purposes, enly. Meither the
Eurcpean Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Copme
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SARS-CoV-2 Sentinel System employing Sewers

A5 agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater

wreatmen:

The results have been obtained in the premises of KWR, the Dutch Water Reseanch Institute. Data are enclosed, with the
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In this specific case, the virzl load was MODERATE.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results
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Recovery (%) M2 gene concentration N2 gene O E Sarbeco geneCt
Processed ANG Gene | 5TD Gene
Samabng cate| Ciou Samgling site
e i = wolume AVG sTD copies per | coples per( AVG Ot STOCt G CE STDOCt
il mi ml
03y07/2000| vk | 8.7 B55% 5E% 637 03 21 0.5 0z o0y

Analytical Methods
For details regarding the analyticz| method uszed, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7,
511-516; [https:,//doiLong/10.102 1/3cs estlett OCD0357).

Yours simceraly

Bernd M. Gawlik
(EC - Coordinator EU Umbrella Study)

Gertjan Medema
{}wWR Heod of Loborgtory and Co-organissr]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Metther the
Eurzpean Commissicn or KWR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Cepzreissions suropea, Via Exrico Farmi 1749, 21027 kpma (VA), TTALTA -
Tel +390332 769111

Bmcoweny (5] M2 pane conceniration N2 gera Ot E_Sarbeco gene Ci
- S Frocessed G Gers | 5TD Gene
Samgling date | Do Sampling sith
- = - wallme NG STD CopiEs paF | copiis pay | AVGOL ST AVGCT SO
L] i mi
DEAIT/2000 [Bukada RSN | 7 | seow | oox 263 41 334 a2 310 03

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Enviren. Sci_ Technol. Lett. 2020, 7, 7.
511-516; (https://dolorg/10.102 1/3cs. estlett OC00357].

Yours simcerely

Bernd M. Gawlik
{EC - Coordingtor EU Umbrella Study)

Gertjan Medema
(KWR Heod of Lobargtory and Co-organiser)

Disclaimer: The enclesad analytical messurements have been produced for scientific research purpases, only. Meither the
Eurcpean Commissicn or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Compaiszicne suropea, Via Exrico Farzai 2748, 21027 Lpea (VA) ITALIA -
Tel +39 0332 789111
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Umid .02 Wacer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

restmen:

The results have been obtained in the premises of KWR, the Dutch Water Reseanch Institute. Data are enclosed, with the
pertinent 0A/OC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings reguires the neceszary provision of additional informatian.

Mumerical Results

ARecowery %) M2 gers concentmation M2 gene Ct £_Sarbeco gene Ct
Sampling date] Country fampling sit Processad AVG Gene | STD Gene
woluame L sTD copibes per | coples per | AVG CT ETDCE B O smoo
L) ml mi
arforfiozn)edeana 43.5 B5.5% 93% 382 3.1 28 0.1 310 0.0

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7,
511-516; (https:/fdolorg/10.102 1/acs.estlett 0C00357).

Yours sinceraly

Bernd M. Gawlik
{EC - Coordinator EU Umbrelia Study)

Gertjzn Medsma
(KWR Heod of Laborgtary and Co-organiser)

Disclaimear: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Commaissicns europea, Via Exico Formi 2745, 21027 Lgaa (VA) ITALIA -
Tl +39 0332 760111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERMN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater
treatment: UWWTF

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

‘Anconeny [%) N2 gene concentmtion N gene Ct £ Sarheco gene Ct
Sampling date| Country  famgling sitg Procezmd $85 G | STO G
wolume AV STD | comies per | copees per | avG Ot STDCt VGO STOCE
Lmil) mi mi
oa/7/2020sugana [ 50.2 105.3% 155 9.4 1.4 345 03 334 05

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Environ. Sci Technol. Lett. 2020, 7, 7.
511-516; [https://doiLorg/10.102 1/5cs estlett DcD0357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordingtor EU Umbrelia Study)]

Gertjan Medema
[KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosed anslytical measurements have been produced for scientific research purposes, only. Neither the
Eurzpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Commaiszicns suropea, Via Exrico Farmi 2749, 21027 Epea (VA), ITALIA -
Tel +30 {332 TEO111
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ANALYTICAL REPORT

TO 'WHOM [T MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentingl System employing Sewers

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment: UwwTP

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings requires the necessary provision of additional infermation.

Numerical Results

Fecovery (%) M2 gene concentration M2 gene Ot E_Sarbeco geneCt
Processed ANG Gene | 5TD Gene
Sampbng cate| Coul Sampding sie
= & = wolume AWG 5o coples per | coples per | AVG CE SOt AVG T STt
fimnl) mi mi
08/07,/2020| Bulgara - 45.1 B4.5% S5E% £l 43 329 0.1 314 ol

Analytical Methods
For details regarding the analytical method used. please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7,
511-516; [https://doLong/10.102 1/acs.estlett OC00357).

Yours sincerely

Bernd M. Gawlik
EC - Coordinator EV Umbrella Study)

Gerfjzn Medema
(KWR Heod of Laborgtory and Co-organiser]

Disclaimer: The enclesad anslytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commission or KWR assume any raspensibility or lizbility in connection with the use or misuse of these results.

Conmneissions suropsa, Via Farico Farmi 2745, 21027 kpra (VA), TTALTA -
Tel +39 0332 789111

TO WHOM T MAY CONCERM

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater
treatment: L Tr (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/0C evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings requires the necessary provision of additional information.

MNumerical Results

Recovery (%) N2 gene concentration N2 gene Ot E _Sarbeco gene Ct
Processed ANG Gene | 5TD Gene
Samabng cate| Coul Sampding sie
e & = wodume AVE 51D coples per | coples per | AVGCE s AVG O SOt
] mi mi
05/07/2020| Croatia 50.2 BEAK 1.5% 23.3 x5 335 0.1 322 ol
O6,/07/2020| Croatia 48.8 E0.3% 5.E% 180 4.8 340 0.4 323 o

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Enwiron. Sc. Technol. Lett. 2020, 7, 7,
511-516; |https://doiorg/10.102 1/3cs estlett 0cD0357).

Yours sincerely

Bernd M. Gawlik
{EC - Courdinator EU Uimbrelia Study)

Gertjan Medema
[KWR Head of Laboratory and Co-organiser)

Disclaimear: The enclosad anslytical measurements have been produced for scientific research purposes, only. Meither the
Eurzpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Conmeissions suropsa, Via Farico Fearmi 2748, 21027 Epea (VA], TTALIA -
Tel +39 0332 789111
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EUR.QOPEAN COMMISSION ’
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Tmit D02 Warer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel Systermn employing Sewers

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater
treatment- (D

The resuits have been cbtained in the premises of KWR, the Dutch Water Ressarch Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

MNumerical Results

Rpcoweny (%) N2 gene concentation M2 gene Ct £ Sarheco gene Ct
Sampling date| Country fampling sitg Proceend $85 Gy | STD G
wolume NG S0 |copies per | copies per | avGCr [ ]s] NG sToC
Lmil) mi mi
os/o6/2020(copres R 524 55.1% DE% nd e ne nd nd ne

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Erviron. Sci. Technol. Lett. 2020, 7, 7,
511-516; [https:/fdoiorg/10.102 1/acs. estlett Oc00357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordinator EU Uimbrelia Study)

Gertjan Medema
[KWR Head of Laboratory and Co-organiser)

Disclaimear: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurzpean Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Conmeissions suropsa, Via Fxrico Farmi 2748, 21027 hyea (VA) TTALIA -
Tel +39 0332 789111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of 2
SARS-CoW-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

reatmen: QU

The results have been obtained in the premises of KWR, the Dutch Water Reseanch Institute. Cata are enclosed, with the
pertinent QAOC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

By (%) N2 i CONCRE o NI gena O E_Sarbaco et O
Samgling date| Country Samgling site Frocesad S || ST G
volume | AvE ST |copies pir copsper | avEc | s | avedm | s
{mi) m m
09/06,2020 [Cynrus 54.0 30.5% 338 ma nd nd nd nd nd

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Enwviron. Sci. Technol. Lett. 2020, 7, 7.
511-516; (https://dolong/10.102 L/acs.estlett.0c00357).

Yours sinceraly

Bernd b, Gawlik
(EC - Coordingtor EU Umbrelia Study)

Gertjan Medema
{KwR Heod of Laborgtory and Co-organiser)

Dizclzimer: The enclosad analytical measurements have been produced for scentific research purposes, only. Neither the
Eurcpean Commissicn or K\WR assume any responsibility or lizbility in connection with the use or misuse of these results.

Cerereissions suropsa, Via Exrico Farmi 1745, 21027 Bpra (VA), ITALIA -
Tel +39 0332 789111
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ANALYTICAL REPORT

EUROQPEAN COMMISSION ’

JODT RESEARCE CENTRE
“ Dirsctorata D Susminsbls Rasorces \, N

Tmit DU02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM T MAY CONCERN

‘We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibilivy of 2
SARS-CoV-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RMA SARS Cow-2 analysis on the sample provided from your wastewater

trestment- QD

The results have been cbiained in the premises of KWR, the Dutch Water Research Institute. Data are endesed, with the
pertinent Qu,/OC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

Recoweny %) N2 gene concentration M2 gene Ct [£_Sarbeco gene Ot
Sampling date| Country famgling sitd Procar O S | 2L G
welume AVG STD | coples per | copiez per | mwG SI0Ct ENG O sToC
[l ml ml
oefosfz0z0(eaoni: D 49,0 65.6% DA% nd ] nid nd rd ne

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Environ. Sci_ Techmnol. Lett. 2020, 7, 7,
511-516; (https://dolorg/10.102 1/acs.astlett 0c0035 7).

Yours sincerely

Bernd M. Gawlik
{EC - Coordingtor EU Uimbrella Study)

GertjEn Madema
[KWR Heod of Loborgtory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, onby. Meither the
Eurcipean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of thase results.

Comnudszicos europea, Via Exsico Farmi 2748, 21027 Epra (VA), ITALIA -
Tel +39 0332 TE0111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERMN

‘We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment: (I

The results have been cbrained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QAQC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

Fecovery (%) M2 gene concentration N2 gene Ct E_Sarbeco gene Ct
Processed AVG Gene | STD Gene
Samiil date| Cou Sampdng sie |
g b = wodumie AVG s coples per | coples per | ANG Ct 5o AaVG e SToCr
[enl) mi mi
08,/06,/ 2000 | Estonla - 5540 42.59% 4.5% nd nd nd nd ned nd

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Enviren. Sci_ Technol. Lett. 2020, 7, 7,
511-516; (https://doLorg/10.102 1/acs. estlett 0c00357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordingtor EU Umbrella Study]

Gertjan Medema
{KWR Heod of Laborgtary and Co-organiser]

Disclaimer: The enclosed analyticsl measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicon or KWR assume any raspansibility or lizbility in connection with the use or misuse of these results.

Comndssicne suropea, Via Exrico Forzi 2748, 21027 Epea (VA), ITTALIA -
Tal +39 0332 TEO111
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ANALYTICAL REPORT

EUROPEAN COMMISSION ’

JODIT RESFARCE CENTRE
“ Direcsorats D Susmizsble Rasoces \, N

Umit D07 Water and Marine Resomrces

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERM

‘W renew our thanks for your valuable participation and collaboration in the EU Umbrella Study azsessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided frem your wastewater

westment: QD

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional informatian.

Numerical Results

Recovery (%) M2 gene concentratian M2 gene Ct E _Sarheco geneCt
[Processed ANVG Gene | 5TD Gene
=] Samgding site|
& = wodume AVG s copies per | coples per | ANG Ot SToCE BVG T STOCt
fmi) mi mi
o3y 2000 |Estonis | 283 E4% D% 08 nd 58 nd nd nd

Analytical Methods
For detils regarding the analbytical method used, please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7, 511—
516; [https://doi.org/10.1021,/acs estlett. 0000357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordinator EU Umbrella Study)

EertjEn Madema
[KWR Heod of Loboratary and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcipean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of thase results.

Comnsissiona suropsa, Via Famico Farmi 1748, 21027 kpra (VA], TTALIA -
Tal +39 0332 TEOL11

ANALYTICAL REPORT

TO WHOM IT MAY CONCERM

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment: D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/C evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Recovery (%) M2 gene concentration N2 gene Ct E_Sarbeco geneCt
Processed ANVG Gene | 5TD Sene:
Samabng cabe| Cou Sampdng site|
g & = wolume AVGE s copies per | coples per | ANG CE SOt G CE SToCE
1 mi mi
oajos/200|Estonis [ 477 S9.8% 5% 87 a5 361 0.1 EEE] 23

Analytical Methods
For detzils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511—
516; (https://doi.org/10.1021/5cs. astlett.0000357).

Yours sinceraly

Bernd M. Gawlik
(EC - Coordinator EU Umbrelia Study)

Gertjan Medema
[KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any responsibility or ligbility in connection with the use or misuse of these results.

Commaissions suropea, Via Exrico Farmi 2749, 21027 Lpaa (VA), ITALIA -
Tl +30 0332 760111
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ANALYTICAL REPORT

EUROPEAN COMMISSION ’
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO 'WHOM T BAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentinel System employing Sewers

As apreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater

treatment- [

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA0C evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

‘Anconeny [%) N2 gene concentation M gene Ct E_Sarheco gene Ct
Sampling date| Country famgling sitg Procerend AV Gy | ST0 o
wolume AV STD  |copkesper| copeesper| avGor [ ]s] AVGCE sToC
Imi) mi mi
osfos/2020|estents D 292 67.3% 1E% nd e ne nd nd ne

Analbytical Methods
For details regarding the analytical method used, please refer to Medema et al, Enviren. Sci_ Technol. Lett. 2020, 7, 7.
511-516; [https://doiorg/10.102 1 acs. estlett 0c00357).

Yours sincerely

Bernd M. Gawlik
EC - Coordinator EU Umbrella Study)

Gertjan Medema
[KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Conmneissions suropsa, Via Farico Farmi 2748, 21027 hpra (WA), TTALTA -
Tel +39 0332 7B9111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

Recovery |%| N2 gene concentraton MO gena Ot E_Sarhaco gena Ct
Fracessed AVG Sene | STD Gene:
Sampling date| Cou Sampling e
e aid e wodimae ANE ETD copkes per | copks per | AME CT 5To Gt AVG T SOt
L] mi mi
264005 2020| Germany _| 496 25.8% 0.0% 45 2.0 367 oy 381 nd

Analytical Methods
For detils regarding the analytical method used, pleass refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511—
516; [https:/fdoiorgf10.1021, s estiett. 00D0357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordingtor EU Umbrella Studly)

Gertjzn Medema
(KWR Heod gf Laborgtory and Co-arganizer]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurzpean Commissicn or KWR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Commeissions suropsa, Via Forico Farmi 2745, 21027 kpra (VA], ITALIA -
Tel +39 0332 789111
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ANALYTICAL REPORT

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

westment: QR

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QASOC evaluations.

In this specific case. the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

MNumerical Results

Bacovery (%) 52 RN LORCENETREON N3 gena Ot E Sareco gen O
sampiing data| County Samgiing site FProcesced AYG Gore | STD Gane
WOl ANG SO CORMS paF | COpMs D | AVG CE ST ANG T sToC
(mi) ml i
26052020 |cermaey (D | <20 37.7% 0E% 19 10 381 0s nd nd

Anabytical Methods
For detsils regarding the analytical method used, pleass refer to Madema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511-
516; (https:/doiorg/10.1021,/5cs estlett. 00D0357).

Yours sincerely

gernd M. Gawlik
EC - Courdinator EU Umbrella Study)

Gertjan Medema
[KWR Heod of Laboratory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commission or K\WR assume any responsibility or lizbility in connection with the use or misuse of these results.

Coppsiszicos suropsa, Via Exrico Farmi 2745, 21027 Lpma (VA), ITALIA -
Tel +30 0332 TEO111

TO WHOM T MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of 2
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

wrestment:

The resuits have been cbtained in the premises of KWR, the Dutch Wwater Ressarch institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional infermation.

MNumerical Results

RecovEy (%) N2 gend CONEENTETon M2 gane Cr E Sarhaco gene O
sampingdate | Country | sampling sie [Procrmd ANG Gene | 5TD Gene
ol AVG 5TD copies per | copies per | AWSCT SO AN T SO
[l mi mi
22062000 |Greoce (S| 7 S6.3% 4.6% 53 nd 377 nd ET T ne

Analytical Methods
For detils regarding the anahytical method used, please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7, 511—
516; (https://doi.org/10.1021/acs estlett. 0000357

Yiours sinceraly

Bernd M. Gawlik
(EC - Coordinator EV Umbrelia Study)

Eertjzn Medema
{KWR Heod of Laborgtary and Co-organiser]

Disclaimear: The enclesad analyticsl measurements have been produced for scientific research purposes, only. Meither the
Eurzpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of thase results.

Commaissicne suropea, Via Exrico Farmi 2749, 21027 hpra (WA} ITALIA -
Tel +39 0332 789111



EUROPEAN COMMISSION ’

JOINT RESEARCH CENTRE
H Diireciorate D Sustinable Rasouces \ \

Uit .02 Warer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

EUROPEAN COMMISSION ’

JODNT RESEARCH CENTRE
H Dirsctorats D Susminabls Rezommoss \ A\

Tmit .02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers
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ANALYTICAL REPORT

TO WHOM T BAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

westment: (D

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Ferovery (%) N2 gene concentration N2 gene Ct E Sarhaca geni Ot
Processed ANG Gene | 5TD Gene
Samplng cate| Ciou Sampding sie
e & = wodume AVE 5o copies per | coples per | AVG Ct STt G CE SOt
[enl) mi mi
2406/ 2000| Graece: - 474 453% nd nid nd nd nd nd

Analytical Methods
For dew=ils regarding the anzlytical method used, please refer o Medema et l, Environ. Sci. Technel. Lett. 2020, 7, 7. 511
516; [htzps:/fdoiorg/10.1021 /a5 estlert 0c00357).

Yours sincerely

Bernd M. Gawlik
EC - Coordinator EV Umbrelia study]

Gertjzn Medema
(KWR Heod gf Loboratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Comnissions suropsa, Via Farico Farmi 2748, 21027 hpra (WA), TTALIA -
Tel +39 0332 7B9111

TO WHOM IT MAY CONCERN

We renew our thanks far your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of ANA SARS Cov-2 analysis on the sample provided from your wastewater
treatment: [

The results have been chrained in the premises of KWR, the Dutch Water Research institute. Data are endlosed, with the
pertinent QA4,/0C evaluations.

In this specific case, the viral load was NOT DETECTED.
The imerpretation of the findings requires the necessary provision of additional information.

Numerical Results

Fecovery (%) M2 gene concentration N2 gene OF E_Sarheco gene Ot
Processed AvE Gene | 5TD Gene
Samalng cate| Coul Sampdng sie
- T e vedume NG STo | coples per | coplesper | avG ct sToct | AvGor sToCt
(il mi mi
O8/06/2000] Greece: _J 515 51.1% DO nd nd nd nd nd nd

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Environ. Sci_ Technol. Lett. 2020, 7, 7,
511-516; (https://doiong/10.102 1 305 estiett.0c00357).

Yours sinceraly

Bernd B. Gawlik
{EC - Coordingtor EU Umbrella Study)

Gertjan Medema
{KwWR Head of Laboratory and Co-organiser]

Disclaimer: The enclesad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these resufts.

Comnissions suropea, Via Farico Farmi 2745, 21027 bpra (VA], TTALIA -
Tal +39 0332 789111



EUR.OPEAN COMMISSION ’

JOBNT RESEARCH CENTRE
H Dirsctorats D Susminsbls Rasossees \ N

Tmit D02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT
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H Direcsorate D Susminsbls Rasoas \, N
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-CoV-2 Sentingl System employing Sewers

Az agreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater

treatment: QD

The results have been cbrained in the premises of KWR, the Dutch Wwater Research Institute. D=ta are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral lead was NOT DETECTED.
The imterpretation of the findings requires the necessary provision of additional information.

Numerical Results

‘Recowery (%) N2 gens concentration 2 gene Ct £_Sarbeco gene Ct
Sampling date| Country famling sit Processed ANG Gere | ST0 Gene
wolume L STD coples per | coples per | AWG CE ETDCE Llchn soo
Lmil) mi mi
1E/06/2020| Greace - 49.1 T14% TA% nd e nid nd nd nid

Anabytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7. 511-
516; [https://doi.org/10.1021/ars estiett. 0000357).

Yours sincerely

Bernd B. Gawlik
EC - Coordinator EU Umbrella Study)

Gertjan Medema
{KWR Heod of Loborgtory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commission or K\WR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Compsiszicos suropsa, Via Exrico Farai 2745, 21027 Lpea (VA), ITALIA -
Tl +30 0332 TEO111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment- D

The resufts have been cbtained in the premises of KWR, the Dutch water Reseanch Institute. Data are enclosed, with the
pertinent QAOC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

Fecovesy (%) N2 gene concentratian N2 gene Ct E_Sarbeco gene Ct
Processed AVE Gene | 5TD Gene
Samplng date| Coul Sampdng sie
g oy e wolume NG S0 | coples per| coplesper | AuG ct SO | AWECE sTOCE
fmi) mi ml
10082020 Greece: - 480 B3.6% 1E% nd nd ned nd nd nd

Analytical Methods
For details regarding the analytical method uzed, please refer to Medema et al, Erviran. 5ci. Technol. Lett. 2020, 7, 7.
511-516; [https://doiorg10.102 1/3cs estlett OC00357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordinator EU Uimbrella Study)

Gertjzn kedema
(KW Head of Laboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any responsibility or liability in connection with the use or misuse of these results.

Copsmissicns suropea, Via Exrico Fermi 2749, 21027 lipra (VA), ITALTA -
Tel +39 0332 789111
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TO WHOM [T MAY CONCERN

wie renew our thanks for your valuable participation and collabaration in the EU Umbrellz Study assessing the feasibilivy of 2
SARS-CoV-2 Sentinel Systemn employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment: (D

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case. the viral load was MODERATE.
The interpretation of the findings requires the necessary provision of additional informatian.

MNumerical Results

Fecovery (%) M2 gene concentration N2 gene Ct E_Sarbeco gene Ct
Processed AVE Gene | 5TD Gene
Samplng date| Cou Sampding she
B 2] = wolume AVE 51O coples per | coples per| AW CE STOCi L\l S5ToCE
] mi mi
03/06/2000 Greoce. | 9.4 53.4%. 4.59% 108 14 159 0.3 0

Analytical Methods
For det@ils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7. 511—
516; (https:/fdoi.org/10.1021,/5cs. estlett.0000357).

Yiours sincerely

Bernd M. Gawlik
EC - Coordingtor EU Umbrella Study]

Gertjan Medema
{kwR Head of Laborgtory and Co-organiser)

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR 3ssume any rasponsibility or lizbility in connection with the use or misuse of these results.

Copmeissicns suropea, Via Farico Farmi 2748, 21027 hpra (VA) ITALTA -
Tel #390332 782111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RMA SARS Cow-2 analysis on the sample provided from your wastewater
treatment: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent OA/OC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

Fecovey (%) N2 grne concentration N2 gene Ct E_Sarheco gene Cf
Processed ANG Gene | ETD Sene
Samabng cate| Ciou Sampling sie
e 4 8 wolume AVG sTD coples per | coplesper | AVG Tt SOt NG SO
[l mi mi
27/05/2000| Greece (D 474 SEO% D5% nd nid nd nd nd nd

Analytical Methods
For details regarding the analyticz| method used, please refer to Medema et al, Erviron. Sci Technel. Lett. 2020, 7, 7,
511-516; (hetps://doiong/10.102 1/zacs.estlett 0c00357).

Yours sinceraly

Bernd M. Gawlik
{EC - Coordinator EU Umbrella Study)

Gertjan Medema
[KWR Heod of Laborgtory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scentific research purposes, only. Meither the
Eurzpean Commission or KWR 3ssume any raspensibility or ligbility in connection with the use or misuse of thase results.

Commaissicns suropea, Via Exsico Ferzi 2745, 21027 Epea (VA]. ITALIA -
Tal +309 0332 TE8111
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ANALYTICAL REPORT

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided frem your wastewater

wreatment: (U

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

Recovey (%) N2 gene concantratian N2 gene Ct E_Sarhers gene Ct
Processed ANE Gene | 5TD Gene
Samplng cabe| Cow Samgiling sie
= iy = wolume AVE 5o coples per | coples per | AVG Ot sTo Gt e STDCt
imi) mi mi
ZB/05,2020| Greece: _ 483 LA 213% nd nd ned nd nd nd

Analytical Methods
For details regarding the anzlytical method used, please refer to Medema et al. Envircn. Sci. Technel. Lett. 2020, 7, 7.
511-516; (https://dolorg/10.102 1 /acs.estlett OC00357).

Yours sinceraly

Bernd M. Gawlik
{EC - Coordinator EU Umbrella Study)

Gertjan Medema
[KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclesed analytical measurements have been produced for scientific research purpases, only. Neither the
Eurcpean Commissicn or KMWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Consmissions suropsa, Via Earico Farmi 2725, 21027 hpea (VA), TTALTA -
Tel +39 0332 TEO111

TO 'WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

wrestment: (N

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional infermation.

Numerical Results

Recoweny (%] N2 gene concenircion N2 gene O E_Sarbsaco gens: Ot
. Processed AG Gane | 5TD Gene
Sampling data| Counry Sampling st
mpling 8 valume AVG S0 |copks per| copesper| awGet | sToor | aveoe sioo
I} mi mi
03072020 eland | O 4% 7% 10 05 =4 0.8 re 18

Analbytical Methods
For detsils regarding the anzhytical method used, pleass refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511~
516; (https://doi.org/10.1021/5c5.e5tlett.0000357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordinotor EU Umbrelia Study)

Gertjan Medema
[KWR Head of Laboratory and Co-organiser]

Disclaimer: The enclesad anslytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commission or KWR assume any raspensibility or [izbility in connection with the use or misuse of these results.

Conmneissions suropsa, Via Farico Farmi 2748, 21027 kpra (VA), TTALTA -
Tel +39 0332 789111
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ANALYTICAL REPORT

EUROPEAN COMMISSION ’
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Umit D02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERMN

Wie remew our thanks for your valuable participation and collaboration in the EL Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment- D

The results have been obtained in the premises of K\WR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

FRecovery (%) M2 gene concentratian NI geneCt E_Sarheco gene Ct
Processed G Gene | STD Gene
Sarmzibnig date| Cou Sampling st
e o = wolumie VG S0 |copiesper| coplesper| AWGCt STIoCt | avGCr sToCt
[} mi mi
25/06,/2020| Haly - L84 98.3% 1B% nd nd ned ned nd nd

Analytical Methods
For detmils regarding the analytical method used, please refer vo Madema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511
516; (https://doi.org/10.1021/acs.2stlett.0000357).

Yours sinceraly

Bernd M. Gawlik Gertjzn Madema
EC - Coordinator EU Umbrella Study] (KW Head of Labargtory and Co-organiser]

Disclaimer: The endosed analytical measurements have been produced for scientific research purposes. only. Meither the
Eurzpsan Commissicn or KWR assume any raspensibility or ligbility in connection with the use or misuse of these results.

Conmneissions suropsa, Via Exmico Farmi 2748, 21027 kpra {VA], ITALIA -
Tel +39 0332 78111

ANALYTICAL REPORT

TO WHOM T BAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-Cov-2 Sentinel System employing Sewers

As apreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater

treatment: QD

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent QA0C evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Fierovey (%) N2 geEne concentration N2 gene Ct E Sarhaca geni Ot
Processed ANG Gene | 5TD Gene
Sampling date| Ciou Sampding sie
= & = wolume AVG 5o copies per | coples per | AVGCH STt G CE SOt
fimnl) mi mi
25085/ 2000] Haly - 488 B15% 1T nd nd nd nd nd nd

Analytical Methods
For detwils regarding the analytical method used, please refer to Madema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511
516; [https:/fdoiorg/10.1021/acs estiett.0000357).

Yours sincerely

Bernd M. Gawlik Gertjan Medema
EC - Coordinator EU Umbrella Study) [KWR Head of Laboratory and Co-organiser]

Disclaimer: The enclozad anslytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commissicn or KWR assume any raspensibility or lizbility in connection with the use or misuse of thase results.

Conmneissions suropsa, Via Farico Fermi 2748, 21027 bpra (WA), TTALTA -
Tel +39 0332 7B9111
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WR

TO 'WHOM [T BMAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SMRS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

wrestment: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. CEta are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Resufts

Recovery (%) M2 gene concentration W2 gene Ot E_Sarheco gene Ct
[Processed ANG Gene | 5TD Sene
Sampling date| Cow Samgiling sie
e iy = wodume AVE 5o copies per | coples per | AVG Ot STt AVG T STt
[enl) mi mi
08/0%/ 2020 Haly - 45.4 45.2% 4.4% nd nd nd nd ned nd

Analytical Methods
For dewils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511-
516; [https:/fdoi.org/10.1021/5cs estlett. 00D0357).

Yours sincerely

Bernd M. Gawlik Gergzn Medsma
(EC - Coordingtor EU Uimbrella Study) {KWR Heod of Loboratory and Co-organizer]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Netther the
Eurcpean Commission or K\WR assume any respensibility or lizbility in connection with the use or misuse of these results.

Comnudssicos suropea, Via Exrico Farmi 2748, 21027 Lgea (VA), ITALTIA -
Tel +39 0332 TBO111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater

trestment: QU

The resufts have been cbtained in the premises of KWR, the Dutch water Ressarch Institute. Data are enclosed, with the
pertinent GA/QC evaluations.

In this specific case, the viral load was LOW
The imterpretation of the findings requires the necessary provision of additional information.

Numerical Results

Recovany (%) N2 gens concentrasan NZ gena Ot E_Sarhaco gene Ot
Samplng date| Country | Sampling ste Frocessed NG Gene: | 5TD Gane
valume Ll S0 |copiesper|copiesper | avEC | STDQr | avad | sTOG
Il mi ml
25/D6/2020)| Haly N - S0.5% 1% 1.1 as 402 [E] d nd

Analytical Methods
For detzils regarding the anabytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511—
516; (https://doi.org/10.1021,/acs estlett. 00D0357).

Yours sinceraly

Bernd M. Gawlik Gertjzn Madema
EC - Coordinator EU Umbrella Study] WA Heod of Laborotory and Co-organiser]

Disclaimer: The enclesed analytical measurements have been produced for scientific research purposes, only. Metther the
Eurcpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Comnsizzions suropsa, Via Exsico Farmi 3748, 21027 Epra (VA), [TALIA -
Tal +38 0332 760111
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ANALYTICAL REPORT

EUROPEAN COMMISSION ’

JOINT EESEARCH CENTRE
H Cireciorate D Sustinable Resowcss \ \

Tmit D02 Warer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERNM

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater

treatment: QR

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

Ferovery (%) N2 gene concentratian N2 gene Ct E_Sarhiaro gene Ct
Processed ANE Gene | 5TD Gene
Samabng cate| Cow Sampding sie
e iy = wodume AVE 5o coples per | coples per | AVG Ot SOt L\l STt
[enl) mi mi
22/05/ 2000 aly _ 447 B4.7% 13.7% nd nd ned nd nad nd

Analytical Methods
For detils regarding the anzhytical method used, please refer to Madema et 2|, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511~
516; (https:/doi.org/10.1021/5cs.25tlett.0000357).

Yours sinceraly

Bernd M. Gawlik
{EC - Coordingtor EU Umbrelia Study]

Gertjan Medama
(KWR Heod af Laborgtary and Co-organiser)

Disclaimear: The enclosed anslytical measurements have been produced for scientific research purposes, only. Meither the
Eurzpsan Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Copreissione suropea, Via Exrico Farmi 2748, 21027 kpra (VA), ITALIA -
Tel +390332 762111

ANALYTICAL REPORT

TO WHOM T MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

wrestment: QD

The resuits have been cbtained in the premises of KWR, the Dutch Wwater Reseanch Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings reguires the necessary provision of additional information.

MNumerical Results

Ferovery (%) N2 gene concantration N2 gene Ct E_Sarhers gene Ct
Processed ANG Gene | 5TD Gene
Samabng cate| Coul Samgiling sie
e & = wolume AVE 5o coples per | coples per | AW C STt e STt
fimnl) mi mi
2605/ 2020| Latvia - 450 57.1% DER nd nd nd nd nd nd

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511—
516; (https://doi.org/10.1021/acs. estiett.0000357).

Yours sincerely

Bernd M. Gawlik
EC - Coordinotor EU Limbrella Study)

Gertjan Medema
[KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Commaissicne suropea, Via Exrico Farmi 2749, 21027 hpra (WA} ITALIA -
Tel +39 0332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

restmen:

The results have been cbtained in the premises of K\WR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

Recovery (%] M2 gene concentration N2 gene Cf E_Sarheco gene Ct
Processed AVG Gene | 5TD Gene
Samabng cate| Cow Samgiling sie
e iy = wodume AVE 5o copies per | coples per | ANG CE STOCi G CE SOt
[enl) mi mi
26/0%/2020( Malta - 5540 40.2% 4.4% nd nd ned nd nd nd

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7. 511—
516; [https://doi.orgf10.1021,/acs. estlett. 000035 7).

Yours sinceraly

Bernd M. Gawlik Gertjan Medema
EC - Coordingtor EU Umbrella Study) (KWR Head of Laborgtory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurzpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Commeissions suropsa, Via Farico Farmi 2748, 21027 hpra (WA), ITALIA -
Tel +39 0332 TEO111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERM

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewatsr
trestment SR

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent 0A/OC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Recovery (%) N2 gene concentratian N2 gene Ot E Sarheco gene Ct
Processed AVG Gene | STD Gene
Sampling date| Cou Sampling she
= ¥ E woume VG 5T |coplesper|coplesper | AWGCE | STDCE | AVGC: | STDCH
fml] mi ml
2ayos(2000| Poand | 533 537% 217% 9462 TET 55 0.1 281 01

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7, 511—
516; [https://doi.org/10.1021/3cs estlet 0000357).

Yours sincerely

Bernd M. Gawlik Gertjan Medema
{EC - Coovdinator EU Umbrelia Study] Wi Heod of Labaratory and Co-orgamniser)

Disclaimer: The enclesad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any responsibility or lability in connection with the use or misuse of these results.

Comnviszions suropsa, Via Farico Farmi 2745, 21027 Epea (VA), ITALIA -
Tel +38 0332 7R0111
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ANALYTICAL REPORT

TO 'WHOM IT MAY CONCERMN

we renew our thanks for your valuable participation and collaborstion in the EU Umbrella Study assessing the feasibilicy of a
SARS-CoV-2 Sentinzl System employing Sewers

As agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater

treatment: QD

The results have been cbrained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent OAQC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Recovery (%) N2 gene concentratian N2 gene Ct E_Sarbeco geneCt
Processed AVG Gene | STD Gene
Sampbng date| Cowl Sampding she
= ) = wolume AVG sTD coples per | coples per | AVG Ct soc Lce s
i) mi mi
30/086/ 2020 | Foland - S0LE TL.1% DO% nd nd nd nd nd nd

Analytical Methods
For dewils regarding the analytical method used, pleass refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511
516; [htzps:/fdoi.org/10.1021/acs astlert 0000357,

Yours sinceraly

Bernd M. Gawlik
EC - Coordinator EU Umbrelia Studly)

Gertjan Medema
{KWR Head of Laborgtary and Co-organiser]

Disclaimer: The encosed analytical measurements have been produced for scientific research purpases, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Coppissicns suropea, Via Exsico Farmi 2748, 21027 Epea (VA), ITTALIA -
Tal +39 0332 TEO111

TO WHOM IT MAY CONCERMN

We renew our thanks for your valuable participation and collaboratien in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment- QU

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case. the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

Rerowery |5 W3 o 2 e O E & =3
Procssed A Gene | STD Gene
Sampling date| Country Saanipling aitie
¥ b ik G STD  |eophes piv |copies paw | awvGx | st | avear | stoox
Joidy il il
35/06/2020[Feland NN | :5: | seiw | a7w 33 nd 384 e nd nd

Analytical Methods
For detmils regarding the analbytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7, 511—
516; (https://doi.org/10.1021/acs. astlett.0000357).

Yours sinceraly

Bernd M. Gawlik
{EC - coordinator EU Umbrella Study]

Gertjzn Medema
(KWR Heod of Laborgtory and Co-organiser)

Disclaimer: The endosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurzpsan Commission or K¥WR assume any raspensibility or lizbility in connection with the use or misuse of these results.

Comnaissicns suropea, Via Exsico Fermi 2785, 21027 Epra (VA], ITALTA -
Tl +38 0332 TEO111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and oollsboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As zgreed, we send you herewith the results of ARNA SARS Cov-2 analysis on the sample provided from your wastewater
treztment-

The resuits have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

R sy (34 N2 pani ComEanaration N2 gea Ct E_Sarbaca gan Ct
Sampiing data | Counry Samiing she Processed ANG Gane | STD Gene
alume AVG SO |copiesper |copisper | avs | soo | avsa ST
[} i i
DE/07/2020 (500l | | 0@ | szsw | 2aw nd nd nd nd nd nd

Analytical Methods
For detils regarding the anzhytical method used, please refer to Madema et 2|, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511~
516; (https://doi.org/10.1021/5cs.25tlett.0000357).

Yours sinceraly

Bernd M. Gawlik Eertjzn Madsma
EC - Coordinator EU Umbrella Study)] (KWR Heod of Laborgtary and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Commaissions suropea, Via Exrico Farmi 2748, 21027 Epra (VA), ITALIA -
Tel +39 0332 TEO111

ANALYTICAL REPORT

TO 'WHOM [T MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

As agreed, we send you herewtth the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater
treatment: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Fecovery (%) M2 gene concentration N2 gene Ct E_Sarbeco gene Ct
Frocessed AVG Gene | 5TD Gene
Sampling cate] Cou Sampding she
e 2] = wolume AVE =D copies per | coples per| AW CE 5TOCE Ly SOt
fimi} mi ml
O6/07/2020| Spain | ] 5318 65.1% 18% nd nd nd nd nd el

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7. 511—
516; (hitps:/fdoiarg/10.1021 /505 estlett. 0cDD35 7).

Yours sincerely

Bernd M. Gawlik Gertjan Madema
EC - Coordingtor EU Umbrelia Study)] [KWR Heod of Laboratory and Co-organiser)

Disclaimear: The enclosad analytical measurements have been produced for scientific research purposes, anly. Meither the
Eurcpean Commission or KWR assume any respensibility or lability in connection with the use or misuse of these results.

Cepp=issicnn europea, Via Exrico Farmi 2749, 21027 Epra (VA) [TALIA -
Tel +390332 762111
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ANALYTICAL REPORT

ANALYTICAL REPORT

TO 'WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

A5 agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater
treatment: (D

The results have been obtained in the premises of KWR, the Dutch Water Reseanch Institute. Data are enclosed, with the
pertinent 0A/OC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Recovey (%) N2 gene concantration N2 gene Ct E_Sarhero gene Ct
Processed AvE Gene | 5TD Gene
Sampbng cate| Coul Samgiling sie
= iy = wolume AVE 5o copies per | coples per | AW CE SOt AVG T STt
fimnl) mi mi
06/07,/ 2020 | Spain - 51.1 B855% A% nid nd nd nd nd nd

Analytical Methods
For detsils regarding the analbytical method used, please refer to Madema et zl, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511~
516; (htrps:/fdoi.org/10.1021,/acs. astiert.0c00357).

Yours sinceraly

Bernd M. Gawlik Gertjan Medsma
EC - Coordingtor EU Umbrella Studly) {KWR Heod of Labargtary and Co-organiser)

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Neither the
Eurcpean Commissicn or K\WR assume any responsibility or liability in connection with the use or misuse of these results.

Connsissions suropsa, Via Earico Farmi 2729, 21027 Bpea (VA], TTALTA -
Tel +39 0332 789111

TO WHOM IT MAY CONCERN

wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

A5 apreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

wrestment: QD

The results have been cbtained in the premises of KWR, the Dutch Water Reseanch Institute. Data are enclosed, with the
pertinent QASOC evaluations.

In this specific case, the viral load was NOT DETECTED.
The interpretation of the findings requires the necessany provision of additional information.

Mumerical Results

Ry (%] N3 geEne concentratian N2 gene Ct E_Sarhoro geni Ct
Processed AvG Gene | 5TD Gene
Sampling cate| Cou Samgiling site
e gy "8 wodume AT sT0 | coples per| coplesper|  awG Ct ST | AVECE SOt
(il mi ml
2705 f2000| Spaen | ] FLE] L96% 18% nd nd nd nd nd el

Anabytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7. 511-
516; [https://doi.org/10.1021/acs estlett. 00D0357).

Yours sincerely

Bernd b1, Gawlik Gertjan Medema
(EC - Coordinator EU Umbrella Study) [KWR Heod of Laborgtory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any responzibility or lizbility in connection with the use or misuse of these results.

Conmeissions suropsa, Via Farico Farmi 2745, 21027 Ipea (VA] TTALIA -
Tel +39 0332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO 'WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrellz Study assessing the feasibility of 2
SMRS-Cov-2 Sentinel System employing Sewers

As agreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater
treatment: (N

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was MODERATE.
The imterpretation of the findings reguires the necessary provision of additional information.

Numerical Resufts

Fnccniry (%) N2 RN @ concantration N2 genia O E_Sarhaco gene Ct
Sampdng date| Councry Sampdng ste Frocessed VG Gene | 5TD Gene
volume AV sTD | copiesper |copiesper | avcr | s | avecr STOCE
{mi} mi mi
25,405 2020 Spain N - 376% 4.3% 10.4 o7 353 o 170 nd

Analytical Methods
For dew=ils regarding the analytical method used, pleass refer to Medema et zl, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511-
516; [https:/fdoi.org/10.1021,/acs estlett. 0000357).

Yours sinceraly

Bernd M. Gawlik Gertjan Medema
EC - Coovdingtor EU Limbrella Study] {KwWR Head of Laboratory and Co-organiser]

Disclaimer: The endosed analytical measurements have been produced for scientific research purposes, only. Meither the

Eurcpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Copnissicne suropsa, Via Exico Ferzi 1748, 21027 hpea (VA) ITALIA -
Tal +39 0332 TEO111

ANALYTICAL REPORT

TO WHOM [T MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

A5 agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatmen: QD

The results have been cbtained in the premises of KWR, the Dutch Water Ressanch Institute. Data are enclosed, with the
pertinent 0A,/QC evaluations.

In this specific case, the viral load was LOW.
The imterpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Recovery (%) M2 gene concentration N2 gene CF E_Sarheco gene Ct
[Processed AVG Gene | 5TD Gene
Sampling date| Cow Sampdng sie
= 2 = wodume ARG 5o coples per | coples per | AVG O SOt G CE STt
(i) mi ml
27052020 Spain —— 515 LEE% 1E% 23 nd ErT nd ar1 nd

Analytical Methods
For detwils regarding the analytical method used, please refer to Madema et al, Environ. Sci. Technol. Lett. 2020, 7, 7. 511-
516; (https://doi.org/10.1021/5cs. astlett.0000357).

¥ours sincerely

Bernd M. Gawlik Gertjan Medema
(EC - Coordingtor EU Umbrelia Study) {KwWR Heod gf Laborgtary and Co-organiser]

Disclaimer: The endesed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any raspensibility or lizbility in connection with the use or misuse of these results.

Conmneissions suropsa, Via Farico Farmi 1748, 21027 kpra (WA], TTALIA -
Tel +39 0332 TEOL1L
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ANALYTICAL REPORT

ANALYTICAL REPORT

TO WHOM T MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel Systemn employing Sewers

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater

treatmen:-

The resuits have been cbtained in the premises of KWR, the Dutch Water Research Institute. Deta are enclesed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings requires the necessary provision of additional infermation.

Mumerical Results

Facovery (%) K2 jgena concentration HZ gene Ct E_Sarboco gena O
" " Processad ANVG Gene | 5TD Gene
Samglingdace | Couni Samgling site
] i - vahame | aws 5T0 |copiesper|copiesper| avecr | smer | avect | sma
i) mi ]
0E/07/2020 |sasin 504 1007% | oow 11.1 6.2 348 [E) 347 0.3

Analytical Methods
For detils regarding the analytical method used, pleaze refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7. 511
516; [https:/ doi.org/10.1021/acs. estlett. 0000357

Yiours sinceraly

Bernd M. Gawlik Gertjan Medema
EC - Coordinotor EU Uimbrelia Study) [KWR Heod of Laboratory and Co-organiser]

Disclaimear: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurzpsan Commissicn or KWR assume any raspensibility or lizbility in connection with the use or misuse of thase results.

Commaissicne suropea, Via Exrico Forzai 2748, 21027 Lpea (VA), ITALIA -
Tel +39 0332 789111

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoN-2 Sentingl System employing Sewers

Az agreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater

treatmen: QD

The results have been cbtained in the premises of KWR, the Dutch Wwater Research Institute. D=ta are enclosed, with the
pertinent QA/0C evaluations.

In this specific case, the viral load was LOw.
The imterpretation of the findings requires the necessary provision of additional information.

Mumerical Results

‘Recowery (%) INZ gens concentmtion I gene Ct £_Sarbeco gene Ct
Sampling date| Country fameling sit Processed ANG Gere | 5TD Gene
wolume L STD copies per | coples per | AVG CE ETDCE BVGE O smoo
Imi) mi mi
08062020 Spain ] 493 E1E% [ils; 12 ] 352 nid ] nid

Anabytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7. 511—
516; [https://doi.org/10.1021 /s estiett.00D0357).

Yours sincerely

Bernd B Gawlik Gertjan Medema
EC - Coordinator EU Umbrella Study) {KWR Heod gf Loborgtory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commission or K\WR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Compsissicon suropea, Via Exsico Farzai 2749, 21027 Lpea (VA), ITALIA -
Tl +30 0332 TEO111
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ANALYTICAL REPORT

ANALYTICAL REPORT

TO WHOM T BAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-Z Sentinel System empleying Sewers

A5 agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case. the virgl load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

Recovery (%) N2 gene concentratian M2 gene Ot E_Sarhiacao gene Ct
Processed NG Gene | 5TD Gene
Sampbng date| Coaul Sampdng she
e i "8 volume NG sT0 copies per | coples per | AvG Ot STDCt ANG T SToCt
fimnl) mi mi
09/05,/2020| Sweden _ 478 56.9% 1E% BES 0.0 332 0.1 03 o1

Analytical Methods
For detzils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511-
516; (https:/fdoi.org/10.102 1 5cs.estlett.00D0357).

Yours sinceraly

Bernd M. Gawlik Gertjan Madsma
(EC - Coordingtor EU Umbrella Study) (KWR Heod of Laborgtory and Co-arganiser]

Disclaimer: The enclosaed analytical measurements hawve been produced for scientific research purposes, only. Meither the
Eurzpean Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Coopaiszicos suropea, Via Exrico Farzmi 2749, 21027 Lpra (WA], ITALIA -
Tel +39 0332 789111

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study asseszing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers

Az agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment:

The results have been cbtained in the premises of K\WR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was HIGH.
The imterpretation of the findings requires the necessary provision of additional information.

Mumerical Results

Recowary (%] MZ gere concen ration HZ gane Ct E_Sarbeco gene O
Sampbng data| Country Sampling site Procesed VG Gene | STD Gart
e G 5o CoOpias | copias per | AVGCE b Jud ANG O sTDC
] mi mi
26,/05,/2020 | Swidan — 477 357% 0.8% 3460 10 300 00 231 oo

Analytical Methods
For datils regarding the anabytical method used, plezss refer to Medema et al, Environ. 5ci. Technol, Lett. 2020, 7, 7, 511~
516; (https://doi.org/10.1021,/acs. estlett.00D0357).

Yours sinceraly

Bernd B, Gawlik Gertjan Madema
{EC - Coordinator EU Umbrella Study) [KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Cepneiszicns suropsa, Wia Exrico Farmi 2745, 21027 Epra (WA), ITALIA -
Tel +39 0332 789111
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EUROPEAN COMMISSION ’
JOINT RESEARCE CENTRE

Directorats D Susminsbls Fassuos: \, \

Tmit 002 Warer and Marine Rezources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

EUROPEAN COMMISSION ’
JODNT RESEARCH CENTRE

Dirocturato D Sustainsble Resowuross \ N

Uit D02 Warer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM [T MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment piar: QU

The results have been ocbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA,/0C evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary prowision of additional information.

MNumerical Results

Recovery [%] N2 gene concentration
Zampling N . Processed . . . ETD Gene
date country | Samging site vtz I} -] sTD AV Bene copies per mi capies per mi
25/05/2020 | seeium | D 554 11gn: 0.8 5.7
N2 pene Ot E_Sarbeco pene OF Crassptape concentration NZjCrazchage
AWE Sane
Ava ot sTD Gt Avact STOHCe AVE Bere STD Gene coges par mi Faptes per
copies per mi heasmian fecal
wasts water
e 0.1 25.7 o2 8.30E+048 0.00E+00 1.15E03

Analytical Methods
For det@ils regarding the anafytical method used, pleass refer to Madema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511~
516; [https://doi.org/10.102 1 5cs estlett. 00D0357).

Yiours sincerely

Bernd M. Gawlik Gertjan M ma
(EC - Coordingtor EU Umbrella Study)] {kwR Head of Laborgtory and Co-organiser)

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the

Eurcpsan Commission or KEWR 3ssume any responsibility or lizbility in connection with the use or misuse of these

Copneissicne suropea, Via Exrico Formi 2749, 21027 Iipra (VA), [TALTA -
Tal +38 0332 780111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

Wie remew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel Systemn employing Sawers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

wrestment pizn (D

The results have been cbiained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

Recovery %] N2 gene concentration
. Processed
Sampin, . STD @ene copies
Fng Country Sampding sihe woldume avE o AVE Sene copees per ml P
dete [ per mi
24/os/2000 | epium | NN | 405 a8 2.4% £5.3 53
M2 mene Gt E_Sarbeco mene Ci Créssphaze concentmabon MH2/Crassphage
a':'"'ie AVIE Gena copies
AVECE STDCt AVECT 5TDCt f—— STD Gene copees per mi per fruman fecal
e ml weaste water
325 0.2 309 0.1 4205504 3.28E403 14BE-03

Analytical Methods
For detzils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511—
516; (https://doi.org/10.1021/acs.e5tlett.0000357).

Yours sinceraly

Bernd M. Gawlik
{EC - Coordinater EU Umbrelia Study)

Gertjan Medema
(KWR Heod of Laborgtory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purpases, only. Meither the
Eurcpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Cooamissions suropsea, Via Exico Farmi 2749, 21027 Tspra (WA} ITALLA -
Tel +39 0332 762111



EUROPEAN COMMISSION ’

JOINT RESEARCH CENTRE
- Directomate D Susminable Rasomcss \ \

Umit .02 Wacer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

EUROPEAN COMMISSION ’

JOINT RESEARCE CENTRE
“ Directorats D Susminsbls Rssoumoss \ A

Tmit D02 Warer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO 'WHOM [T MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of ANA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: N

The results have been cbtained in the premises of KWR, the Dutch Water Research institute. DEta are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Recovery (%) NI gene concentration
. Frocessed -

Sal . AV'G G | STD G
mRAnE Country Sampling sie wolurme ANE 5D e Eoples per N e
dats el mi copies per mi

A0 | Sogun | QR | s | e | =5 1=
M gene Gt E_Sarbeco gene Ct CrAssphage concentraton NZ/Crassphage
ANE ANG Bene
v —— . —— aene STD Gene copies per copies per
copies mi human fecal
permi wemst water
362 a3 M0 os lazis=0d 5.B2ZE+12 3.75E-04

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Techneol. Lett. 2020, 7, 7, 511—
516; |https:/ doi.org10.1021/acs estlett 30DD35T).

Yours sinceraly

Bernd M. Gawlik Gertjzn Medema
{EC - Coordinator EU Umbrella Study] {KWR Heod of Laboratory and Co-organiser]

Disclaimer: The endosed analytical measurements have been produced for scientific research purposes, only. Meither the

Eurcipean Commissicn or KWR assume any responsibility or liability in connection with the use or misuse of these results.

Conmeissions suropsa, Via Farico Fermi 2749, 21027 Ipra (VA), ITALIA -
Tel +39 0332 789111

ANALYTICAL REPORT

TO WHOM IT MAY COMCERMN

We renew our thanks far your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: (D

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent OA4,0C evaluations.

In this specific case. the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional informatian.

MNumerical Resufts

Recawvery (%) N2 pene concentration
N Processed

sameing Country samglng site | volume &g ST AVE SEne copies per mi STD 3202

date ; [mi] copies per mi
15/08/2020 | Eosnis and Herzegowina [ ] 43 56.7% 0% 24 12

M gene Ct E_Sarbeco gene 2 CrAssphage concenbmaton NZ/CrAszphage

) AW Sene

P R . aene o copies per

AWE CE STDCt AVE LT SToCt f— 5T0 Gene copess per ml human fecal

permi waste water

=3 0.1 238 0z TasE02 5.77E+02 1.22E-03

Analytical Methods
For def@ils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7. 511
516; (https://doi.org/10.1021/acs.estlett.0oDO35T).

Yours sinceraly

Bernd M. Gawlik Gertjan Medema
{EC - Coordinator EU Umbrella Study) {KWR Head of Laborgtory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commissicn or KWWR 3ssume any responsibility or lizbility in connection with the use or misuse of these results.

Coppei

ssicne suropsa, Via Fomico Farmi 2749, 21027 Lipea (WA), ITALIA -
Tel +38 0332 TER111



EUROPEAN COMMISSION ’

JOINT RESEARCH CENTRE
H Dimeciorate D Susminable Resomoes \ \

Uit DU02 Warer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-CoW-2 Sentinel Systemn employing Sawers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided frem your wastewater
treatment plant: (NG

The results have been cbiained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

Recavery (%) NI gEne concentration
. Progessed

Sampiing = . . . STD Gane

dute Country | Sampling site \':::I’?e L sTD AVE Gene copees per mi =apiez par mi
15/o5/2020 | Bugpria | (D 4z 47.2% LR 673 8.7

M2 gene i E_Sarbeco gene Ct iCrAssphage conosniraton NZ/Crassphage

BWE Sene

. . AVE Sens copies per

AVECE SOt AVECE ST Ct 5T Gene copees per ml
oiess per il s fecal
washe water
324 02 302 0.1 4595504 2.B9EHD13 14303

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511—
516; (https://doi.org/10.1021/5cs.estlett.0000357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordingtar EU Umbrelia Studly)

Gertjan Medema
(KWH Heod of Laborgtory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific rasearch purpases, only. Meither the
Eurcpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Cooamiszions suropea, Via Exico Farmi 2749, 21027 Tspra (WA} ITALIA -
Tel +390332 762111

EUROPEAN COMMISSION ’

JODNT RESEARCH CENTEE
- Directorate D Snsminabls Rasourcss \ \

Tmit D02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO 'WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided frem your wastewater
treatment plant: [

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent OA/OC evaluations.

In this specific case, the viral load was HIGH.
The imterpretation of the findings requires the necessary provision of additional information.

Numerical Results

Fecowery (2] N2 pene concentration

sameing Country | Sampling site . =-u-c:s.=.ecl AV st AVE Bene copes per mi EI.D&“

etz volume [mi] copiez per ml
23/05/2000 | Bulmria - 5.4 435% .45 338 5.4

N2 gene Gt E_Sarbeco gens Gt Crassphage concentration NZjCrassphage

ANVG Gene

AvaCt sTo AVECt STOCt jl..lE&E 5TC Gene copies per mi Copies per

copies permi heuman fecal

washe weter

332 02 30.8 0.1 S5.4/EHD4 2.86E+03 6.19E-04

Analytical Methods
For det=ils regarding the anabytical method used, please refer to Medema et g, Environ. 5ci. Technel, Lett. 2020, 7, 7, 511-
516; [htzps:/fdoi.orgf10.1021,/acs.e5tlett. 000035 7).

Yours sinceraly

Bernd M. Gawlik
(EC - Coordingtor EU Umbvrelia Study)

Gertjan Medema
[KWR Head of Laborgtory and Co-organiser]

Disclaimer: The endesed analytical measurements have been produced for scentific research purposes, only. Neither the
Eurcpean Commissicn or KYWR assume any respenzibility or liability in connection with the use or misuse of these resufts.

Copmissicns suropsa, Wia Exrico Farmi 2748, 21027 Ispra (VAL ITALIA -
Tel £39 0332 TER111



EUR.OPEAN COMMISSION ’

JOINT RESEARCH CENTRE

Dirsctarata D Susminsils Rasurcas \ \

Tmit D0 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

Wi renew our thanks for your valuable participation and collaborstion in the EU Umbrella Study assessing the feasibility of 2
SARS-CoV-2 Sentingl System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater
treatment plant:

The results have been cbrained in the premises of KWR, the Dutch Water Research Institute. D=ta are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral load was MODERATE.
The imterpretation of the findings requires the necessary provision of additional information.

Mumerical Results

JOINT RESEARCH CENTRE

Directorat D Sustinsbls Rasomoss \ \

Tmit .02 Warer and Marine Resources

EUROPEAN COMMISSION ’

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of 2
SARS-CoW-2 Sentinel Systermn employing Sewers.

Az apreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater
treatment plant: N

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/0C evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

Anabytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7. 511—
516; {hteps://doi.org/10.1021/3cs.estlett.0000357).

Yours sinceraly

gernd M. Gawlik
EC - Coordinator EU Umbrelia Study)

Gertjan Medema
{xkwR Heod of Loborgtory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purpases, only. Meither the
Eurcpsan Commission or K\WR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Coonsiszions suropea, Via Exvico Farmi 2749, 21027 Tpea (VA)L ITALLA -
Tel +38 0332 7B111

Becovery [%) N2 pene conoentration Becovery %) N2 pene concentration
samping | sampling | Processad Sarairg Zamping | Frocessed
Country s Country - -3
cate ! iz volume A STD AVG Gene copies permi STD Bene copies cate ! srte walurme ] sTD ANG Bane copies perml ST Gene: oopie
[mi) perm [rmi] per m
2/ozizoin | croatie | R 455 23.0% 2.0 228 74 17/02/2020 | crostie | QU | siE 23am am 155 22

N2 pene ot E_Ssroeco pene Ct Crassphage conoanration H2/Crassahazs M2 mens O £ _Sarbeco pene Ct Crasspname ConcERtration NZ/Crazsphags
:i ANG Bene copies ;:E AVE Sene copees
AvE Ct STDCt Ava Ce sTocr oo STDGene copies per mi per human fecal Ava Ct STDCt AvVaECE SToCt m:: STD Sene copies per ml per humsn fecal

- wazte water per mi waste water

338 0.5 17 [EY 6.B1EH 0.00E+D00 335504 344 a3 -] 0= E1BEHDS OLO0E00 215504

Analytical Methads

For detmils regarding the analbytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7, 511—
516; (https://doi.org/10.1021, 505 estlett. 0000357).

Yours sincerely

Bernd M. Gawlik
EC - Coordinator EU Umbrella Study]

Gertjan Medema
(WA Heod of Laboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lability in connection with the use or misuse of these results.

Conmeissiona suropsa, Via Exrico Farmi 2749, 21027 Iipra (VA], ITALIA -
Tel +39 0332 78111



EUROPEAN COMMISSION ’

JOINT RESEARCE CENTEE
“ Directarate I Sustinsble Rissowoss \ \
Tmit D02 Water and Marine Rezomrces

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaborstion in the EU Umbrella Study assessing the feasibility of a
‘SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: (D

The results have been cbtained in the premises of K\WR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/0C evaluations.

In this specific case, the viral load was LOW.
The imterpretation of the findings requires the necessary prowision of additional information.

Numerical Results

P",::r-v N2 g=ne concentration
Zampiing N Sampiing Processed . ; i 5TD Gene
. Country e volume [mi] ava sTD £V Gene copies per m oxias e m
0072020 | cyprus | QRN 281 288 nd 20 )
N2 pene Ct E_Sartecn pene Ct Crassphaze concentration N2/Crazzohazs

AVE Gene

AVECt sToCr Avact STD Ct AV zene ST Gene copies per ml o= per

copies perml human e

3.7 02 nd nd E.25E804 2DEEHIE

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511—
516; (https://doi.org/10.1021,/acs. estiett.0000357).

Yours sinceraly

Bernd M. Gawlik Gertjan Met
{EC - Coordinator EU Umbrella Study]

ma
{KwR Head of Loboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any respensibility or liability in connection with the use or misuse of these results.

Comnsissions suropsa, Via Farico Farmi 3749, 21027 Iipra (VA], ITALIA -
Tel +39 0332 7E9111
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EUROPEAN COMMISSION ’
JODNT RESEARCEH CENTRE

Diractorats D Susminails Riasouress \, \

Uit D02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater
treatment piant: [

The results have been chtained in the premises of KWR, the Dutch Water Research Institute. Data are endosed, with the
pertinent QASOC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary prewision of additional infermation.

MNumerical Results

Recawvery (%) N2 gene concentration
. Processed
Zampdin - ETD Gene
PANE country Sampling site wolumie WE sTD ANG Gene copies per mi .
dats Temil copies per mi
25/os/2000 | eegivm | R | 25 55.2% 00 24 02
N2 gene Ct E_Sarbeco mene Ct CrAszphage concentration MNZ/Crassphage
ave ANG Gene
Avact STD ¢ Avact sToCt Bene STD @ens copies parmi apies per
copies heumen fecal
permil winste waber
ar4 [ ‘S nd lage=i4 P 14504

Analytical Methods

For det@ils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511—
516; (https:/doi.org/10.1021/acs.estlett.0C00357).

Yiours sincersly

Bernd M. Gawlik Gertjan Me
{EC - Coordinatar EU Umbrella Studly)

(WA Head of Laboratory and Co-organiser]

Disclzimer: The enclosed analytical measurements have been prod

ced for scientific research purposes, only. Meither the
European Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Via Exgico Fermmi 2749, 21027 spra (VAL ITALTA -
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EUROPEAN COMMISSION ’

JOINT RESEARCH CENTRE
“ Ciirectorate D Sustinable Resomoes \ \

Tmit D02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

#s agreed, we send you herewith the resufts of RNA SARS Cov-2 analysis on the sample provided from your wastewsater

treatment plant: ([

The results have been ocbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent OAQC evaluations.

In this specific case, the viral load was Not Detected.
The interpretation of the findings requires the necessary provision of additional informatian.

Numerical Results

Recovery (%) N2 gen= conceniration
amgling Country | Samgiing site ’m-ce:::e:_ avg sTo AVG Sene copies permi e a“_!
date woisme (mi] copims par mi
15/08/2000 | Cyprus [ ] 4z 21.6% 0.7% nd nd
N2 mene Ct E_Sarbeco gene Ot CrAszphage concEntration HZforazzoname
AvE Gens A3 Gane
. . . cogues per
AvaCt STDCt AvE T SO Ct copies per ETC Gene oopees per mi ruman fecs
m wmste wEbar
ng ng nc nd 1.7BEHIS 1.44E404 FVALUE!

Anabytical Methods
For dewils regarding the analytical method used, pleaze refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7. 511—
516; [htzps://doi.org/10.1021/acs. estlett.0oD03ST).

Yours sinceraly

Bernd M. Gawlik
EC - Coordinagtor EU Uimbrella Study)

Gergan Medema
[KWA Head of Loboratory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scentific research purposes, only. Neither the
Eurcpean Commission or KWR assume any respensibility or liability in connection with the use or misuse of these results.

Ceopmmeissicns suropsa, Wia Exrico Fearmi 2749, 21027 Ipra (VAL TTALLA -
Tel #39 0332 TER111

TO WHOM IT MAY CONCERN

wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

reatment pian: D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QASOC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

Recovery %) M2 gene concentration
Sampiinj Frocessed STD @ene
Fing Country Ve sTD AVE Sene cogies per ml y
date wolume [mil] «opies per mi
147052020 | Cosch Repubiic 451 330% 0.7% 152.7 259

N2 e E Sarbeco gene Ct Crazzphase oonceEntration Nz/Craszphage

ANVG Bens

AW Gene copies per

ava ce 5TD ot avece SToCt copies per STD-Qene copies par mi
Fm L heumen fecal
washe weter
310 a3 251 oa 5.38E+04 8.58EH03 1.53E-03

Analytical Methods
For detzils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7, 511-
516; [https://doi.orgf10.1021/acs. estlett. 00DO3ST).

Yours sinceraly

Bernd M. Gawlik
(EC - Coordinator £U Umbrella Study]

Gertjan Medema
(WA Heod of Loborgtory and Co-organiser)

Disclaimer: The enclesed analytical measurements have been produced for scientific research purposes, only. Metther the
Eurcpsan Commission or KWR assume any rasponsibility or lizbility in connection with the use or misuse of these results.

Commeissions suropsa, Via Exrico Farmi 2749, 21027 Tspra (VA]L ITALIA -
Tel +39 0332 789111
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ANALYTICAL REPORT

EUROPEAN COMMISSION ’

TODT RESEARCH CENTRE
“ Dirsctarata D Susminsbls Rassarcas \ A\

Tmit D.02 Warer and Marine Fesources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERMN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of ARNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment piant: QD

The resuits have been cbrained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

Recovery [%] N2 gene concentration
Samplng . : Frocessed
Country Sampling site o
cate ® wolume ava ST AYE Gane copies per mi STD @ene
copies perml
[mi)
15/09/2020 | coech Reputic | (D 538 75 T 17 0z
N2 gene Ct E_Sarbeco gene Ct Crissphage concentration NZ/orassphage
Av3 Gene :;::epl:
AVECT sToct AVE LT SOt cops ::I per STD Sene copies perml hasman fecal
waishs water
ird oz 3532 o 155540 1848803 B.A1E0S

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511—
516; (https:/fdoi.orgf10.1021/acs. astlett.00D0357).

Yours sinceraly

2ernd M. Gawlik
{EC - Coordinator EU Umbrella Study)

Gertjan hMadema
(WA Heod of Laborgtory and Co-arganiser]

Disclaimer: The enclasad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KMWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Cooamissions suropsea, Via Exico Fermi 2749, 21027 Ipra (VAL ITALIA -
Tel +390332 762111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERMN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study asseszing the feasibiliny of a
SARS-CoV-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater
treatment plant: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

Recovery (5] N2 gene concentration
Sampiing - . Frocessed . 5TD Gene
Country Sampling site ava ST 4@ Sene copies perml y
date ! Fling walume [mi] s pe «opies per mi
14/05/2020 | Crech Repunic [ 53z a5 T 202 5.3
M2 gene Ct E_Sarbeco gene Ci Criszphage concentration NIjCrassphage
EVE Gene
ANG Bene . copies per
svace oo svac oo ITD Gene copies per ml e pe
coigies per mi hasman fecal
washe water
318 01 9.7 oo S.45EH0S 2655803 1.66E-03

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511—
516; [https:/fdoi.orgf10.1021,/acs. estiett 0oDO357T).

Yours sinceraly

Bernd M. Gawlik
EC - Coordingtor EU Umbrella Study)

Gertan Medema
(KWR Heod gf Lobargtory and Co-arganiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KMWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Conmeissions suropsa, Via Farico Farmi 2749, 21027 Ispra (VA), ITALIA -
Tel +39 0332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS CoV-Z analysis on the sample provided from your wastewater

treatment plant: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral load was Not Detected.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

EUROPEAN COMMISSION ’

JODNTRESEARCH CENTRE

Dirsctorats D Susminsbla Rasoersas \, \

Umit D.02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM [T MAY CONCERN

wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibiliny of a
SARS-Cov-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater
treatment plant: D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/0C evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional informatian.

MNumerical Results

Recavery (%) M2 gene concentration
samping Country | Samgiing site Frocesze a3 5o AVE Gene oopies per mi STD Gene
date volume [ml] copies per mi
1a/osi2000 | Extonia | (R ] 13.6% 0% nd n
N1 gene Ot E_Sarbeco gene Ci CriAssphage concentration NZ/Crassphage
ANWE Gens
ava ot ot mve e T uaaens 57T Bene copes par ml copies per
eopies perml human fecal
wemsts water
ng ng nd nd 1.31E+04 0.00E+D0 na

Recavery (%) M2 gene concentraton
Sampiing . Processed . .
Country | Samgpiing site . ava STD AVE Sene copies perml
date ! & woiume (mi) paes P
15/06/2020 | Estonia - 486 51.7% 21% 51
N2 menie Ot E_Sarbecn gene Ot Grassphage concentration N2/CrAzitinme
AvE Sene
AVE Gene f—
ANE Ot STDCt AVE Gt sToCt copies per STD Gene es per mi N
Frr'l P pe framan feca:
wasie waber
36.3 0.6 348 [ E] 3.74E+D4 0.00E+D0 1.35E-04

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et zl, Environ. Sci. Technel. Lett. 2020, 7, 7. 511—
516; (https://idoi.org/10.1021/z3cs. estiett.0000357).

Yours sinceraly

Bernd M. Gawlik
{EC - Coordinator EU Umbrelia Study)

Gertjan Madema
[KWR Heod of Laborgtory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purpases, only. Meither the
Eurcpsan Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of thase results.

Copneiszicns suropsa, Wia Enrico Farmi 2749, 21027 Ispra (VA], ITALIA -
Tel +39 0332 788111

Analytical Methods
For detmils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511—
516; (htzps://doi.org/10.1021/3cs.estlett.0000357).

Yours simceraly

2ernd M. Gawlik
{EC - Coordinator EU Umbrelia Studly)

Gertjan Madema
(KWR Heod of Labaratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purpases, only. Meither the
Eurcpsan Commissicn or KWR assume any respensibility or lizbility in connection with the use or misuse of thase results.

Cooiszions

suropsa, Via Enrico Farmi 2748, 21027 Iipra (VAL ITALTA -
Tel +39 0332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewaner

weatment piar

The results have been ocbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/MQC evaluations.

In this specific case, the viral oad was LOW.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

Recovery (%) N2 gene concentration
. Frocessed

sameing Country Sampling site wolurme ava ST AW Gane copies per m S0 Gene

dabe [ copies per ml
23/05/2020 | Finkend | QU | =5 1555 0.7 L7 1E

N2 pene Ct E_Sarbeco gene Ot CrAzprape concentration NZjCraszphape

4y Gene :_.::ep:

ANVE Ot STDCx AvaE ot sToCt copies STD @ene copies per mi -
IP'H P pe Feuman fecal
m waste water
38.3 18 351 10 4 E15504 00000 3.46E-0S

Analytical Methods
For dewils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511
516; [https://doi.org/10.1021/acs estlett. 00D0357).

Yours sinceraly

Bernd M. Gawlik Gertjan M

{EC - Coordinator EU Umbrelia Study) [KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. MNeither the
Eurcpean Commission or KWR assume any responsibility or liability in connection with the use or misuse of these results.

Coosmissicns suropea, Via Exvico Farmi 2749, 21027 Tpea (VA) ITALIA -
Tel +39 0332 762111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO 'WHOM IT MAY CONCERM

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of 2
SARS-CoV-2 Sentinel System employing Sawers.

A5 agreed, we send you herewith the results of ARNA SARS Cov-2 analysis on the sample provided from your wastewater

westment pizn-

The results have been cbtained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Recovery - R
%) MZ gene comcentration
. Progeszec
Sampiin, 5 . STD Gane
Fing Country Sampling sihe wolume ANE o AVE Gene copies per mi .
dat i copies perml
13062020 | Finlana = 514 311% 1.4% 2.7 a3

M2 gere Ct E_Sarbeco gene Ci Crassphage concentration M2/Crassphage

AVE Gene

avaCt st avact | som AvE Gene 7T Bene coges per il capies per

coipies per hisman fecal

washe water

31t 2.5 313 ng SI5E+D4 8.25EH03 51505

Analytical Methods
For detsils regarding the analyticz| method used, pleass refer to Medema et zl, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511~
516; (https://doi.org/10.1021/5cs. estiett.0000357).

Yours sinceraly

Bernd M. Gawlik Gertjan kMedema
{EC - Coordingtor EU Umbrella Study) [KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Neither the

Eurcpsan Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these

Conneissions suropsa, Via Forico Farmi 2749, 21027 Tipra (WA), ITALIA -
Tel +39 0332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM [T MAY CONCERMN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
‘SARS-Cov-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RMA SARS CoW-2 analysis on the sample provided from your wastewater
treatment plant: ([

The results have been cbrained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent A/0C evaluations.

In this specific case. the viral load was Not Detected.
The imterpretation of the findings reguires the necessary provision of additional information.

MNumerical Results

JODNT RESEARCH CENTRE

Dirsctorats D Susminable Rasouscss \, \

Tmit D07 Warter and Marine Resource:

EUROPEAN COMMISSION ’

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibilivy of a
SARS-CoV-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

trestment pian:: QD

The resufts have been cbtained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent OA/QC evaluations.

In this specific case, the viral load was HIGH.
The imterpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Reoowes -
":I & NI gene concenirstion

Sampling N Sampding Processed . . o STD Gene copies

date Country site ‘lume [mi] Ava sTo AW Gene copies per m o ml

13052020 | Finlnd ars 62.3% 5% nadl nd
N2 pEneCe E_Sarbeco pene Ot Crassphaze concentration N2/ Craszonsme
. . AN Bane copies
avE Ot sSTD e T g STo ot ave E'::T:I:Pm STD Sane copies per mi per hurman fecal
P WEStE Witer
ng nad nd nd S.60EFD2 0.00E#00 FVALUE!

Analytical Methods
For detmils regarding the analytical method used, pleass refer 1o Madema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511-
516; [https://doi.org/10.1021/3cs. astiett.0oD0357).

Yours simcerely

Bernd M. Gawlik
{EC - Coordingtor EU Umbrelia Study)

Gertjan Medema
(KWR Head of Laborgtory and Co-organiser)

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurppean Commissicn or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Comnxissione suropsa, Via Earico Farmi 2749, 21027 Ispra (VA), ITTALIA -
Tel +39 0332 78111

Aecovery N
" : rl‘s!r! concentration
(7]
Sampiing Countr ; Frocessed ., . . STD Gene
b " samgiing site volume (mi] ] sTo ANE Gene copies par mi copiez per mi
15800
France ] 225 2788 1% 253 58
o ]
2 gEne Ct E_Sarbeco mene Gt CrAssphage concentration h;.-‘c-ﬁ:sprug
avE e
298 B i
avaCE ST avace sToct (= 57D Gene copies per Copies per
copies per mi human fecal
washe water
327 [N 04 az 6756404 B.73EH3 EETEDD

Analytical Methods
For details regarding the anabytical method used, pleaze refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7. 511—
516; (https://doi.org/10.1021/acs. estlett.0000357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordinator EU Uimbrella Study)

Gertjan Medema
{wR Head of Loboratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

‘opmniszione curopea, Via Ezmico Formi 2749, 21027 Tepea (VA ITALIA -
Tel +39 0332 TBR111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel Systermn employing Sewers.

As agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral lead was HIGH.
The interpretation of the findings reguires the necessary provision of additiona| information.

MNumerical Results

Fe:::;e"f M2 gene concentration
Sampling N Sampding Processed . ANG BanE STD: Gene
date Cauntry st wolume [mi] sz T copies par ml copies per mi
15052020 | Frevc: | D ] 38.7% B ] )
N2 pene Ct E_Sarbeco mene O Crassphaze concentration N2/Crizsohamms
AviE Gzne
AvE ot sTocs e ot o AVE Gene ETC @ene Dopes pear
oopees pear mi oopees per mi hurman fieca
316 oL 29.6 0.2 4. ESEHDS 2.85EH03

Analytical Methods
For detmils regarding the analbytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7, 511—
516; (https://doi.org/10.1021/acs.estlett. 000035 7).

Yours sincerely

Bernd M. Gawlik Gertjan Medema
(EC - Coordinator U Umbrella study) (}WH Heod of Laboratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lability in connection with the use or misuse of these results.

Conemeissions suropsa, Via Exrico Farmi 2749, 21027 Ipra (VAL ITALIA -
Tel +39 0332 TE9111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Col-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

wreatment plan:

The resufts have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent OA/OC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary prowvision of additional information.

Numerical Results

Recovery (%) N2 gEne concEntration
. Frocezzssd
SSMEANE | ountry Sampling site nlurme AT sTO AV @ena copies per mi STD @=ne
dute i) copies per ml
25/0/2020 | Frence | N | 2c: 2478 e 45
HI mene Gt E_Sarbeco gene £t CrAssphaze concenireton
avaE
. — . Sene . copies per
ANG Ct 5o o Avace sToct copies STD Gene copees per mi human fecal
per ml waste water
32.E ag 302 ag EDEES 0.00E+00 S.00E-04

Analytical Methods
For details regarding the analytical method used, please refer to Medema etal, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511—
516; (https:/fdoi.org/10.1021/a0s. estlett.0oD0357).

Yours sinceraly

Bernd M. Gawlik Gertjan hMedzma
EC - Coordinator EU Umbrelia Study) [KWHR Head of Laboratory and Co-organiser)

Disclaimer: The enclozed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any responsibility or liability in connection with the use or misuse of these results.

Coomniszions suropsa, Via Exzico Farzi 2749, 21027 Iipra {(VA) TTALIA -
Tel +39 0332 7BO111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel Systern employing Sewers.

As agreed, we send you herewith the results of RNA SARS CoW-2 analysis en the sample previded from your wastewater

wrestment pian: QU

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

Recovery (%] N2 gene concentmtion
Sampiin, . Processed AV Gene STD Gene copies par
Fing Countny Zampling sre P aa STC P
oste woiume (mi copies per m m
15/08/2020 | Frence | (N 51.1 ALE% 345 BLE 2.8
Nz gene ot E_Sartaaco gene Ot CrASSpRAEE CONCENtrALON N2/orazsphage

. - AVE Gene copees per
avact sToct avact sToCt V3 Gene o Gere huran facs waste
copies parmi | copies per m e

32z 0.1 300 [=1s) E.02EH B30E+03 B.05E-04

Analytical Methods
For dewilz
516; [htzps

egarding the analytical method used, please refer vo Medema etal, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511~
doi.org/10.1021/acs. estlett.0c00357).

Yours sinceraly

Bernd M. Gawlik Gertjan M

{EC - Coordinator EU Umbrelig Studly)

{KwWR Head of Labaratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the

European Commission or K¥WR assume any responszibility or lizbility in connection with the use or misuse of these results.

Coneneissions suropsa, Via Farico Farmi 2749, 21027 Iipea (VA ITALTA -
Tel +390332 TE9111
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EUROPEAN COMMISSION ’

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuzble participation and collaboration in the EU Umbrella Study assessing the feasibilivy of 2
SARS-CoW-2 Sentinel Systemn employing Sewers.

As agreed, we send you herewrth the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings requires the necessary provision of additional imformatian.

MNumerical Resufts

sl N2 gene comcentration
Sampiin, Samplin;
o g memed 57D Gene
volme ava STD AVE Gene copies per mi .
copies per mi
(i}
15/08/2020 | Germany . 233 25.8% 2% 252 06
N2 gene Ct E_Sarbeco gene Gt CrAssphage ConCEntration NZjCrassprage
o o
Avact sTDEt Avact sTDCt Dﬂﬂlrﬁ oer ST Gene oopies per mi =
waste waier
EER a0 311 a1 1.03E+05 2.87EH13 243E04

Analytical Methods
For dewmils regarding the analytical method used, pleass refer to Madema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511~
516; [https://doi.org/10.102 /505 estlett. 000035 7).

Yours sincerely

Bernd M. Gawlik Gertjan kMedema

{EC - Coord

otor EU LUimbrelia Study) {KWR Head of Lobaratory and Co-organ

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, enly. Neither the
Eurcpean Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Copmesiszions suropsa, Via Exvico Furzni 2749, 21027 Lpra (VA)L ITALIA -
Tel +39 0332 789111
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EUROPEAN COMMISSION
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers
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ANALYTICAL REPORT

TO WHOM [T MAY CONCERN

Wi renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment plant: (N

The results have been chtained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent QA/fQC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

Recavery (7] M2 gene concentration
Sampling Processed . STD @ene
plng Country | Sampling site . 2 sTO V@ Bane copies par m 5

cate N wolure [mi copies per mi

12/10/2020 | Sermany | (S 501 285 nd ) a0

NZ gene Ot E_Sarbero gene Gt Crassphage concEntTation N2/Crassphaze
AVE Gene
Ava Gene copies aer
AvaCt so o AVECt sToCt copies per STD Bene copies per ml

mi s pe human fecal
waste water
31e o1 286 o1 S.60E+04 163EH03 S.15E-04

Analytical Methods
For detilz regarding the anzlbytical method used, pleaze refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7. 511~
516; [https://doi.org/10.1021/acs. estiett. 3aDO35T).

Yours sinceraly

Bernd M. Gawlik Gertjan Medema
(EC - Coordingtor EU Umbrelig Study] [KWR Heod of Loborgtory and Co-organiser]
Disclzimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Neither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Conei)

ssione suropsa, Via Exvico Farmi 2749, 21027 Iipra (VA)L ITALIA -
Tel +39 0332 780111

ANALYTICAL REPORT

TO WHOM [T MAY CONCERN
we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel Systemn employing Sewers.
Az agreed, we send you herewith the results of RNA SARS Cov-Z analysis on the sample provided from your wastewster

treatment pian:

The resufts have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the

pertinent QA/QC

In this specific case, the viral |oad was LOW.

evaluations.

The imterpretation of the findings requires the necessary provision of additional information.

Numerical Results

Recavery (%] N2 gEne concentration
Sampling R
Country Sampiing site Srecmzied STD B
anm v o VB Bene copies perml B =
wolurme [mi) copies per ml
15/09/2020 Germany = 521 26.8% 1.4% z9 ia
N2 gene Ct E_Sarbeoo gene Ct Crassphage ConOEntration NZ/Crassphage
ANG Gene
AVE Gene copies per
AvE ot STDCt AvE ot STDCt N STD Gene aes per mi
copies per ml e pe humen fecal
waste warter
36.7 a5 45 aa 1.23EH05 5.43E+03 2.3BE-05

Analytical Methods
For detmils regarding the anahytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511-
516; (htzps://doi.org/10.1021/acs.estlett.0000357).

Yours sinceraly

Bernd B, Gawlik

{EC - Coordingto

v EU Umbrelig St

Gertjan b
[KWR Heod of

ma

Loboratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the

Eurzpsan Commission or KWR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Cepn=iszicne

suropsa,
Tel +39 0332 7BR111

Wia Exrico Farmi 2748, 21027 Iipra (VA]), I[TALTA -
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ANALYTICAL REPORT

EUROPEAN COMMISSION ’

JODIT RESEARCE CENTRE
“ Dirsctarata D Susminsbls Rsssarcas \ A\

Tmit D.02 Warer and Marine Fesources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERN

‘W renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater
treatment plant: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was LOW.
The imterpretation of the findings requires the necessary provision of additional information.

MNumerical Results

e | e
Processed AvE 5T A3 Gene copies | 5TD Sene copies per
wailumi [mi] permi mi
9/17/2020 ‘ammany ] 541 L7 () E E)
avace STD Gt avace STDCE 443 Eane popiss [ STD Gane copies | AVS Gens copiss per
permi permi Fruman fecal waste
waber
371 1= azs o2 L.22EHE 5.23E+03 LEEE-05

Analytical Methods
For dewils regarding the anahytical method used, please refer to Medema et al, Environ. sci. Technol. Lett. 2020, 7, 7, 511~
516; (https://doi.orgf10.1021,/acs. estlett.0oD035T).

Yours sinceraly

Bernd M. Gawlik
EC - Coordingtor EU Umbrella Studly)

Gertjan Medema
{KWR Heod of Labargtary and Co-organiser)

Disclaimer: The enclosed analytical mezsurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commissicn or KWR 3ssume any raspensibility or lizbility in connection with the use or misuse of thase results.

Commissicns suropsa, Via Exvico Furmi 2749, 21027 lipra (VA) ITALLA -
Tal +39 0332 70111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

e renew our thanks fior your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater

treatment plant: (I

The results have been cbiained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

Zampling cate Counkry Zampling sie
Processes A 5D 443 Gane copies | STD Gens copiss per
wodame {mi) permi mil
5/17/2020 Garmany [ 4812 4379 128 154 I3
ANECE 5TDCt AWE CE ST Ct AV3 Sene cogies | STD Sene copies |AVE Sene copies per|
perml per ml human fecal waste
wmter
24E oz 322 a1 4.77E+DA 2.53EH3 322504

Analytical Methods
For dewils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511~
516; [https:/fdoi.orgf10.1021,/acs. estiett 0oDO357).

Yours sinceraly

Bernd M. Gawlik
{EC - Coordinator EU Umbrella Study)

Gertjan Medema
[KWR Heod of Laborgtory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Conmeissions suropsa, Via Farico Farmi 2749, 21027 Ispra (VA], ITALIA -
Tel +39 0332 789111
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ANALYTICAL REPORT

TO WHOM IT MAY COMCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewarer
treatment plant: ([N

The resufts have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are endesed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

1l N2 gEne concentmtion
el IR e p—
wolame AVE T W3 Gene copies per mi
cogies per mi
(i}
17082000 | Gresce - 253 3418 23m EREY a7
NZ gene E_Sarbecs gene Cf Crassphags concentration Mz fCrassprage
AV Gene A“?&P':_
AvVact 5TD Gt Avact sTDCt Dﬂpl; per 5TD Gene copies per mi —
‘wmste water
332 01 316 a2 112EH05 2ETEHD3 33304

Analytical Methods
For dew=ilz regarding the analytical method used, pleaze refer to Medema et &l Environ. 5ci
doi.orgf10.1021/acs estlett 0000357

echnel. Lett. 2020, 7, 7, 511~

Yours sinceraly

Bernd M. Gawlik GertjzEn

(EC - Coordingtor EU Uimbrella Study)

3
[KWR Heod of Loboratory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these

Coneneissions suropsa, Via Forico Farmi 2749, 21027 Tspra (VA)L ITALTA -
Tel +390332 760111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-Cov-2 Sentinel System employing Sawers.

Az agreed, we send you herewith the results of ANA SARS Cow-2 analysis on the sample provided from your wastewater
treatment plant: (D

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was LOW.
The imterpretation of the findings requires the necessary provision of additional information.

Numerical Results

= N2 gene concentration
S | oy | S p—
volume A o ANG Gene copies per mi P
permi
(mi}
18/08/2020 | Gresce - 88 2458 348 in az
N2 gene Ct E_Sarbeco gene Gt Crassphage concentraticn M2 Crassonsge
Ay Gene ‘“"?“‘P:
Avact sTDCt AVECt STDCt Dupl; per STD: Gene copies per mil II.IIIIHI =
wmste weter
374 a7 3.7 04 9.02E+D4 L7404 2.18E-05

Analytical Methods
For details regarding the analytical method used, please refer vo Medema et zl, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511—
516; [https://doi.org/10.1021,/5cs estlett. 000035 7).

Yours sinceraly

Bernd M. Gawlik Gertjzn Madema

{EC - Coordingtor EU Limbrella Study) [KWR Heod of Loboratary and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any respansibility or lizbility in connection with the use or misuse of these results.

Comnvissions suropsa, Via Ezorico Farmi 2749, 21027 Ipra (VA], ITTALIA -
Tel +39 0332 7E9111
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ANALYTICAL REPORT

TO WHOM T BMAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sawers.

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater
treatment plant: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/0C evaluations.

In this specific case, the virzl load was LOW.
The interpretation of the findings reguires the necessary provision of additiona| information.

Mumerical Results

) ¥ N2 gane concestration
St | oy | T o —
wolume ANE D ANG Bene copies perml| P
copies par ml
fmi}
fosizozo | cresce | (DD 433 50.2% 1.8% 2.2 0.8

N2 gEne Gt E_Sarbeco gene Ct Crassphapge concentration N2/Crassphapge

£V Gere :::;z:

B CE STD St AWE CE s5ToCt Dﬂpl: par STD Sene copees per mi n secnl

wste water

37E 0.6 250 ig B.TAESDA L15E+04 ZITE-DS

Analytical Methods
For detils regarding the analyticz| method used, pleass refer to Madema et al, Enviran.
516; |https://doi.org/10.1021/5cs. estiett.0000357).

echnel. Lett. 2020, 7, 7, 511~

Yiours sinceraly

Bernd M. Gawlik Gertjzn i 3

(EC - Coordingtor EU Umbrella Study) (KWR Heod of Labargtary and Co-organiser]

Disclaimer: The enclesad analyticsl measurements have been produced for scientific research purposes, only. Neither the
Eurzpsan Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Conneissions suropsa, Via Famico Farmi 2749, 21027 Tipra (WA), ITALIA -
Tel +390332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM [T MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of 2
SARS-Cov-2 Sentinel System employing Sawers.

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: (D

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral lead was HIGH.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

) N2 gEne concemtration
Sampling - Sampling

date Country site . STD Gene copies

volisme AvE 5T ANVG Gene copees per mi —

[mi}
arfosfzozo | dengery | D 53.4 ERR-CH o 287 53
N2 gene Ct E_Sarbeco gene Ci Crassphage concentration M2fCrassphage
ANE Gene AVE FEne cooes
AvVact 5TDCt AvVact 5TDCt copies per STD Gene copees per mi per human fecal
mi wase wader
325 a1 305 a1 3.18E+0& 5.83E403 15303

Analytical Methods
For detsils regarding the analytical method used, pleaze refer to Medema et zl, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511-
516; [https://doi.org/10.1021 /a0 estlet.0o00357).

Yours sincerely

Bernd M. Gawlik

{EC - Coordingtor EU Umbrella Studly)}

(KWR Heod af Laboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Neither the
Eurcpsan Commissicn or KWR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Copnissions

dszione europea, Via Exrico Farmi 2749, 21027 Tepra (VAL ITALIA -
sl £30 0332 TE9111
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SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and oollaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater
treatment plant: D

The results have been obtained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Resulfts

F']' N2 gene concentration

S | oy [ ST e F—
vodume Ava o A3 Gene copies per mi &

permi

(i}

22/osf2000 neiand [ ] a5z 30.3% 418 224 EH
M2 gEne Ct E_sarbeco gene Ct Crassphage concentraton HZfCrassphege

A3 Bene ‘“"?B'p':

AvECt sTDCt avEct STDCt DGFII:JH ST @ene copies per mi —

waste waber

338 06 313 01 8.13E404 C0.00E+00 2.7SE-04

Analytical Methods
For detzils regarding the analytical method used, please refer to Medema et al, Environ.
516; (https://doi.org/10.1021/acs. astlett. 0000357

echnol. Lett. 2020, 7, 7. 511-

Yours sincerely

Bernd M. Gawlik Gertjan Medema

{EC - Coordinator £U Umbrella Study) {XWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scentific research purposes, only. Metther the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these

esults.

Cerreissicns suropea, Via Eorico Farmi 2749, 21027 Ispra (VA), [TALLA -
Tel +39 0332 7E9111
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ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrellz Study assessing the feasibility of &
SARS-CoV-2 Sentinel System employing Sewers.
As agreed, we send you herewith the results of RNA SARS CoV-2 analysis en the sample provided from your wastewater

westment plan: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

) ¥ H2 gene concentration
Sampiing Sampling
Country - Processed =
amtx se wolsme Aave sTD AV Bene copies per mi STD Bene copies
perml
[mi}
17/0s/2020 Ity - 5LE 38.9% 0. 48 12
N2 gene Ct E_Sarbeco gene Cf Crissphags conceniration WZ/fCrassprage
AV Gens AW\ Bene copies
EWECT STOCt AVE Gt STD i copies per ST @ene copies per mi per human fecal
mi mste water
363 a6 33s nd 2.B3E+04 S.485HOZ 1E1E-D4

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511-
516; [https://doi.org/10.1021/acs. estlett. 00DD357).

Yours sinceraly

Bernd M. Gawlik GertjEn M

{EC - Coordinator EU Limbrelia Study) {KwR Head of Loboratory and Co-organiser)

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Copmiszicns suropsa, Via Exrico Farmi 2749, 21027 Ispra (VA)L ITALTA -
'l =300332 TE0111
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ANALYTICAL REPORT

EUROPEAN COMMISSION

TODT RESEARCH CENTRE ’
“ Dirsctorata D Susminsible Rssonroas \ A\

Tmit D02 Warer and Marine Rezources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO 'WHOM T MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of ARNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment plant: [

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

1) ¥ N2 gene concentration
Sampiil Sampli
ame | Comey SR | proceues J—
volisme Ava 5D ANG Gene copies per ml =
eopies parml
[mi}
17/0sf2020 ttaty - 518 53.2% a3% 50 22
N2 gene Ct E_Sarbeco gene Ct Crassphage concentration N2/Créssphage
Ave Bane ::::EI:
AvVact STD Gt AvVact 5TD Gt Dupll: per STD Gene copees per mi tecal
waste water
36.2 a7 348 11 1.80E+04 191E+03 LTEED4

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511
516; [htzps://doi.arg/10.1021/acs. estlett.0000357).

Yours sincerely

Bernd M. Gawlik

{EC - Coordinator EU Uimbrella Study]

Gertjzn Madema
[KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclosad analytical measurements hawve been produced for scientific research purposes, only. Meither the

Eurcpsan Commissicn or KWR assume any rasponsibility or lizbility in connection with the use or misuse of these results.

Copmnsiszions suropea, Wia Exxico Farmi 2749, 21027 Ispra (WA)L ITALIA -
Tal +38 0332 789111

ANALYTICAL REPORT

TO WHOM T MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater
treatment plant: (D

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are endlosed, with the
pertinent QA/0C evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necesszary provision of additional informatian.

Mumerical Results

Recavery (%) N2 gEne concEntration
Sampling o
Country Sampling sibe Srocmzsad STD e
= v o 03 Bene copies per il osEnE
wolume (mi] cnpies per mi
17/08/2020 ttaly ] 540 S11% 3a% z0 21
N2 genect E_Sarbeco gene Ct razsoneEe NZ/Crazphage
AE Ganz
AVE Gene copies per
AvEct ST Ct AvVact 5D Ct . STD & 1]
copies perml e Copies per m humen fecal
waste water
EFE] 21 E-i 0.4 1.35E+04 7.8EEHIZ LAEE-D4

Analytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511—
516; [htt doi.org/10.1021/acs estlett. 00DO357).

Yours sincerely

Bernd M. Gawlik

(EC - Coordinator EU Umbrella study]

Gertjan hMadema
{KwWR Heod of Laborgtary and Co-organiser]

Disclaimer: The enclesad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurzpean Commission or KMWR assume any responsibility or [igbility in connection with the use or misuse of these Its.

Copnxissicon europea, Via Exsico Farmi 2749, 21027 Iigea (VA), ITALIA -
el =39 0332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-Cov-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewaner

treatment plant: [

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. C=ta are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was N.D..
The imterpretation of the findings requires the necessary provision of additional information.

Numerical Results

%) v N2 gene concentration
Sampling cauntry Zampling =

dat ) te . ST G
= = volume ANE o AVE Gene popies per ml = ene
Eoipies per m

i)
Latuis - 542 £ 058 nd nd
M2 gene Gt E_Sarbeco gene Gt CrAssphage concentration H2/Crassphags

AVE Gene
ANE Ot SToHCt ANG Tt STO Gt l'\!'\] aene S5TD Gene copies per ml e
Copies per m hurman fecal
waste water

ng nd nd ne 4 Z0EH03 1EEEs02 nd

Analytical Methods
For detils
516; [https

egarding the analytical method used, please refer to Medema et al, Environ. 5ci. Techmel. Lett. 2020, 7, 7, 511-
0i.0rg/10.1021//acs. estlett.0000357).

Yours sincerely

Bernd p4. Gawlik Gertjzan b ma

(EC - Coordingtor EU Limbrella Study] [KWR Head of Loboratary and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or liability in connection with the use or misuse of these results.

Conneissions suropsa, Via Famico Farmi 2749, 21027 Iipra (VA), ITALTA -
Tl +30 0332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY COMCERN

W renew our thanks for your valuable participation and collsboration in the EU Umbrella Study assessing the feasibility of a
SARS-Col-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided frem your wastewater

treatment plant: N

The results have been obtained in the premises of K\WR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent OA4/0C evaluations.

In this specific case, the viral load was LOW.
The imerpretation of the findings reqguires the necessary provision of additional information.

Mumerical Results

1l ¥ N2 gene concentratian
S | oy | ST p—
volume ava STD AV Gene oapies per m
copies per mi
(i}
30052020 | Lithuania [ ] 480 425% 4% 13 nd
N2 pgmne Ct E_Sarbeco gene Ct CrAssphage concentratcn M2 fCrassphage
AVE Gene ‘“‘EQ::_
Avact 5TD Gt Avact 5TD Gt Dﬂﬂﬁ per STC Gene copies per mi [
‘wmsie water
irs nd 365 18 1.29E+04 5.85E+02 1.00E-04

Analytical Methods
egarding the analytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7. 511-
516; (https:/fdoi.org/10.1021/5cs. estlett.00D0357).

Yours sinceraly

Bernd M. Gawlik Gertjzn Medema

{EC - Coordinater EU Umbrelia stu {KWR Heod of Laboratory and Co-organ

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commissicn or KMWR 3ssumie any responsibility or lizbility in connection with the use or misuse of these results.

Comnvissions suropsa, Via Farico Farmi 2749, 21027 Ispra (VA), ITALIA -
Tel +39 0332 789111
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ANALYTICAL REPORT

EUROPEAN COMMISSION ’l

JODNT RESEARCH CENTRE
m Ciirectoraie D Sustainable Resomces \ \

Tmit D02 Warer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERNM

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-Cov-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

trestment piant:

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent OAQC evaluations.

In this specific cases, the viral load were LOW.
The interpretation of the findings requires the necessary provision of additional infermatian.
Numerical Results

Facovery -
55 M2 mene concentration
carmpd Proossze ::rae STD Gene
c:eg Country Samglbng site dvolume Ava 5o o copies per
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15/09/2020 | Luxemboung = 45.7 FLELY oo% 105 7
Crassphage
N2 gene CE E_Sarbeco gene Ct NZ/Craszomn
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e avasmne | STDGene :;a:: T;:Er
avact 20: 74 . STDCt c:p'e_: per n::u:; maman facs
P wmstE waber
14/05/2020 Luxembourg = 352 o2 E as 5.B0EH0S 2.83EH3 1.45E-D4
15/05/2020 Luxembourg = 2453 o2 E a1 S.AEEH0L 2.85EHD3 111E-D4

Analytical Methods
For dewils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511—
516; [https://doi.org/10.1021/acs estlett. 00D0357).

Yours sinceraly

Bernd M. Gawlik Gertjan M

=dzma
{EC - Coordinator EU Umbrelia Study) (KWH Heod of Laboratory and Co-organi

Diesctairmesr Thie Encioser Bns o measumemsnts have been produced for scentific ressarch purposss, cnly. Nefther the Europesn Commissian ar EWR
assume any resporsiity or iabikty in connection with the use or mesuse of these results,

Comnissions suropsa, Via Famico Farmi 2749, 21027 Tpea (VA], ITALIA -
Tel +39 0332 789111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant- NG

The results have been cbiained in the premises of KWR, the Dutch Water Research Institute. Data are endosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

) ¥ N2 gEne concentmtion
”:‘:;"E country Sampiing site Processed P
volume ava STD Ava Gene copies per mi -
copies per mi
i
16/05/2020 | Luxemibourg = =02 41.1% 1am ar a5
M2 pene O E_sarbeco gene Gt s sxpnage . NZ/Crazsphage
AvE Gere e gens
5 copies per
avact ST Gt Avact STD Gt copiesper | STDGene copies per mi il
mi wemste: water
364 a2 a0 03 3I9E4D4 S92EH03 11208

Analytical Methods
For detils regarding the analytical method used, please refer
516; [htt doi.org/10.1021/acs estlett. 0oDO35T).

o Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511

Yours sinceraly

Bernd M. Gawlik Gertjan M s

(EC - Courdinator EU Umbrella Study] (KWF Heod of Laborgtory and Co-argarn

Disclaimer: The enclased analytical measurements have been produced for scientific research purposes, enly. Meither the

Eurzpsan Commission or KWR assume any respensibility or ligbility in connection with the use or misuse of these results.

Conmeissions suropsa, Via Farico Farmi 2749, 21027 Iipra (WA), ITALIA -
Tel +390332 7E9111
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ANALYTICAL REPORT

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentingl System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater

treatment plant: (I

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case. the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

Recovery (%) M2 gene concentration

Sampling el STD Gene

date Courtry Sampling site '«:::Ill';e AVG ST AVG Gene copies per ml copies ger ml
15092020 | Lueerrbourg | (D 500 196% 07% 174 59
M2 gene Ct E_Sarbeco gena Ct (Crdssphage concentration M2/ CrAssphage

AVG Gane ;ﬁg’;’:;
AVG Ct STD Ct AVG STDCt oopl:nsl per | STD Gens copes per mil hurnan fecal
wasts water

342 05 318 [ ] 920e+04 0.00E+00 10904

Analytical Methods
For details regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511—
516; [https://doi.org/10.1021/acs. astlett. 00D0357).

Yours sinceraly

Bernd M. Gawlik
EC - Coordingtar EU Umbrelia Studly)

Gertjan Madema
{’wWH Heod of Laborgtory and Co-organiser)

Disclaimer: The endosad analytical measurements have been produ

for scientific research purposes, only. Meither the
connection with the use or misuse of these results.

Eurcpean Commission or KWR assume any responsibility or liability

Conmeissions suropsa, Via Farico Farmi 2749, 21027 Tspea (VA), TTALIA -
Tel +39 0332 TEO111

TO WHOM IT MAY COMCERMN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel Systemn employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment plant: (D

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent Q4,/0C evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings requires the necessary provision of additional informatian.

Numerical Resufts

Samgping (7] Mg :
Sampling cate | Cauntry site Procazes e o 2VE Gere STC Eene
eluree mi) copies per mi copies per mi
A7/09/2020 Poland [ ] an4 18.4% I 7 0.8
M2 gene Ct E_Sarbeco gene Ct Créssphags conoentration H2/Crassphage
AE ANG Gene
AvECt sToce AvE ot st Sene S0 Bens e
oo capies per mi hurman fecal
permi waste water
320 oL 318 ol 4.56E+04 SEAEHI3 4EEE-04

Analbytical Methods
For dewmils regarding the 2nalytical method used, plezss refer 1o Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7, 511—
516; [https://doi.org/10.1021/acs. estlett. 00035 7).

Yours sincerely

Bernd M. Gawlik
EC - Coordinator EU Umbrella Study)

Gertjan Medema
[KWR Heod of Laboratory and Co-organiser]

Disclaimer: The enclesed analytical measurements have been produced for scientific research purpases, only. Meither the
Eurcpean Commissicn or KWR assume any responsibility or liability

in connection with the use or misuse of these results.

Consmeissicns suropea, Via Farico Farmi 2749, 21027 Iipra (WA, ITALIA -
Tel +39 0332 782111
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ANALYTICAL REPORT

TO 'WHOM T MAY CONCERN

wWe renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibilivy of 2
SARS-CoV-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewarer

treatment plant: (D

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QASOC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

%] N2 gene concentration
5":’1'—5 country Sa:r:n; Processsd AV Gene P
: volume AvE D copies per i
[mmi] mi apies pe
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'nl':‘.e ﬂ"“ iz !
waste water
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Anabytical Methods
For detzils regarding the analytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7, 511-
516; (https:/ydoi.org/10.1021/5cs. astiett.00D0357).

Yours sincerely

Bernd M. Gawlik Gertjan Medema

{EC - Coordinator EU Umbrella Study) [KWR Head of Laboratory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commission or K'WR assume any responsibility or lizbility in connection with the use or misuse of these results.

Conmneissions suropsa, Via Farico Farmi 2749, 21027 Lipea (VA), ITALIA -
Tel +38 0332 789111
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ANALYTICAL REPORT

TO WHOM IT MAY COMCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the fieasibility of a
SARS-CoV-2 Sentingl System employing Sawers.

Az agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

trestment pian:. QS

The resufts have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclesed, with the
pertinent OA/OC evaluations.

In this specific case. the viral load was MODERATE.
The imerpretation of the findings requires the necessany provision of additional information.

Numerical Results

il ¥ N2 gene concentmtion
S| oy | S e —
volume AvE o VG Gene copies par mi
coipies per mi
{mi}
17052020 Portugai- — 55.8 27.9% 0.7 219 56
[ ]
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AVE Gene J\\‘Eﬂ!:r
AW CE STDCt AW T STDCt Dﬂﬂﬁ per 5T Sene copies per ml [
wmste weter
338 2.4 320 aa 5.73E+04 1DIEH0L IBIE-D4

Analytical Methods
For details regarding the analytical method used, pleass refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7, 511~
doi.orgf10.1021/3cs estlett. 000035 7).

Yours sinceraly

Bernd M. Gawlik Gertjan et

{EC - Coordinator EU Umbrelia Stu

ma

(KWR Head of Laboratory and Co-organiser]

Disclaimer: The enclosed anslytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Consmwissions suropsa, Via Farico Farmi 2749, 21027 Ispra (VA), TTALTA -
Tel +30 0332 789111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM IT MAY CONCERMN

we renew our thanks for your valuable participation and collsboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel System employing Sawers.

Az agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater
treatment plant: (D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional informatian.

Mumerical Results

1] ¥ N2 gene concentration
S | oy | g p—
volisme ANE o A\3 @ene copies per mi =
eopies par ml
[mi}
17/05/2020 | Portugs - 238 2489 0% 1365 0.0
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Analytical Methods
For det=ils regarding the anzlytical method used, please refer vo Medema et al, Environ. 5ci. Technol. Lest. 2020, 7, 7, 511-
516; (htt 'doi.org/10.1021/ a5, 25tlett.0000357).

Yours sinceraly

Bernd M. Gawlik Gertjzn Medema
{EC - Coordingta (WwR Head of Loborgtory and Co-organiser]

U Umbrelia study)

Disclaimer: The enclozad analytical measurements have been produced for scientific research purposes, only. Metther the
.

Eurcpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these res

Conmeissions suropsa, Wia Farico Fearmi 2749, 21027 Ispra (VA), TTALIA -
Tel =32 0332 769111

ANALYTICAL REPORT

TO 'WHOM IT MAY CONCERN

we renew our thanks for your valuable participation and collsboration in the EU Umbrella Study assessing the feasibiliny of a
SARS-CoV-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

reatmen: pian:

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was Not Detected.
The interpretation of the findings reguires the necessary provision of additional infermation.

Numerical Results
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Analytical Methods
For dewmils regarding the anzhytical method used, pleass refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511
516; [htzps://doi.org/10.1021 30z astlett.0000357).

Yours sinceraly

Bernd M. Gawlik Gertjan b

{EC - Coordinator EU Umbrella Study)

ma
[KWR Heod of Laboratory and Co-organiser]

Conmneissions suropsa, Via Farico Fermi 2749, 21027 Ispea (VA), ITTALIA -
Tel +39 0332 789111
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ANALYTICAL REPORT

TO 'WHOM IT MAY CONCERMN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel System employing Sewers.

As apreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater

treatment pian QD

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent 0A/OC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

=) N2 gEne concentration
Sampiil -
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{mi}
22/05f2020 | Romanin ? 518 48.3% 20% 0.8 nd
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nuplrr:l per Ene oogies per mi - =
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Analytical Methods
For detsils regarding the analytical method used, pleass refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7. 511-
516; (https://doi.org/10.1021/5cs.estlett.0000357).

Yours sinceraly

Bernd M. Gawlik Gertjan Medema

(EC - Coordinator EU Umbrelia study) (WA Heod of Laborgtary and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purpases, only. Metther the
Eurcpean Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Conneissions suropsa, Via Forico Farmi 2748, 21027 Lipea (VA), TTALTA -
Tel +39 0332 789111
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ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentinel System employing Sawers.
A5 agreed, we send you herewith the results of RMNA SARS Cow-2 analysis on the sample provided from your wastewater

treatment pian:: QD

The results have been cbtained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case. the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional infermation.

MNumerical Results

=) ¥ H2 gene concentration
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o ava ) £vE Gane copies per i
(m) i
15/08/2000 Romana ? 554 526% 00% 24z mr
N2 pgene Gt E_Sarbeco gene Ct CrAssphage concentration MZ/Crassphage:
24 Gere .wqa::—
AVECt STD Gt AWE O STDCt copies per STD Bene copies per mi
- = Fuman fecel
wmste wber
317 01 296 a1 3.73E+D4 2555803 2.24E-03

Analytical Methods
For detmils regarding the analbytical method used, please refer to Medema et al, Environ. Sci. Technol. Lett. 2020, 7, 7. 511—
516; (https:/doi.org/10.1021 /a5, estlett.00D0357).

Yours sincerely

Bernd M. Gawlik Gertjan Medema

(EC - Coordinator EU Umbrella Stu

(WA Head of Loboratory and Co-organi

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the

Eurcpean Commission or KWR assume any responsibility or liability in connection with the use or misuse of these results.

Copiszions suropea, Via Exnvico Farmi 2749, 21027 Ispra (VA) ITALIA -
Tal +39 0332 789111
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ANALYTICAL REPORT

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RINA SARS Cov-2 analysis on the sample provided from your wastewater

reatmen: pian:

The results have been obtained in the premises of K\WR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA,QC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

MNumerical Resufts

Pl ¥ N2 gene concentration
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:‘:D;"E Courntny Sampling site Processed — e
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Analytical Methods
i 0 Madema et zl, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511~

Yiours sinc

aly

Bernd M. Gawlik Gertjan Madema

{EC - Coordinator EL/ Umbrella Study) {KWR Head of Laboratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purpases, only. Meither the
Eurcpsan Commissicn or K\WR assume any responsibility or lizbility in connection with the use or misuse of thase results.

Copemeissicns suropsa, Via Ezrico Fearmi 27
el +390332 789111

21027 Ispra (VA), ITALILA -

TO WHOM IT MAY CONCERN

Wi renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: [N

The results have been cbtained in the premises of KWR, the Dutch Water Research institute. Data are enclosed, with the
pertinent 0A/QC evaluations.

In this specific case, the viral load was LOW.
The imterpretation of the findings reguires the necessary provision of additional information.

Numerical Results

) ¥ N2 gene concentration
5’:‘;9'"5 Country 3';:;"‘5 g 5TD Bene copies
wodsme ava STD V3 Bens copies par m P
permi
(i}
arosizozo | semis | (D 503 18.6% a2% 105 0z
N2 gene Ct E_Sarbeco gene Ct Crissphage concentraton M2/Crasspnage:
AVE Gene G @Bene copies
AVECt STDCt AVEct STDCt copies per ST Gene copies per ml per hurman fecal
mi wmste waber
35.1 01 333 a5 417EHD4 2B1E:403 252E-D4

Analytical Methods
For detzils regarding the analytical method used, please refer vo Madema et 2|, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511-
516; [htz i.org/10.1021/zcs. astlett.0000357).

Yours sincerely

gernd M. Gawlik GErtjan Me

{EC - Coordingtor EU Uimbrelig Study]

kW Head of Laborgtory and Co-organiser]

Disclaimer: The enclosad analyticsl measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Conmneissions suropsa, Via Farico Farmi 2749, 21027 Ispra (WA], TTALIA -
Tel +39 0332 780111



EUROPEAN COMMISSION ’

JOINT RESEARCH CENTRE
“ Directorate D Sustainable Resomross \ \

Umit D02 Water and Marine Rezouroes

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment plant: D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

™) ¥ N2 gene concentration
et | o | S —
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Analytical Methods
For detils regarding the analytical method used, please refer to Madema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511-
516; (https:/fdoi.org/10.1021/5cs. estlett.0000357).

Yours sinceraly

Bernd M. Gawlik Gertjzn b
{EC - Coovrdinator EU Umbrelia Study)

{wR Head of Labaratory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Conmeissions suropsa, Via Farico Farmi 2749, 21027 Iipea (VA ITALTA -
Tel +390332 TE9111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT BAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater

restment ptan: (U

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QAMC evaluations.

In this specific case. the viral load was MODERATE.
The interpretation of the findings reguires the necessary provision of additional information.

Mumerical Results

1) ¥ N2 gene concentration
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AVECT SO CE Aact 5TD Gt copies per STDHGene copees per mi per human Tecal

mi weeste weter

EERS o3 32z a1 2.07E+D2 2.83EH03 3.35E-04

Analytical Methods
ilz regarding the anahytical method used, pleass refer 1o Medema et 21, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511-
doi.org,/10.1021,/acs.estlett. 000035 7).

Yours sinceraly

ma
{kwWR Head af Labaratory and Co-organiser]

Bernd M. Gawlik Zertjan Me

{EC - Coordinator £U Umbrella St

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, onby. Meither the
Eurcpsan Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these

Comesiszions europea, Via Exrico Farmi 2749, 21027 Ispra (VA), ITALIA -
Tel +390332 TE9111




EUROPEAN COMMISSION ’

JOINT RESEARCH CENTRE
“ Directorate D Susminable Rasomross \ \

Tmit D02 Warer and Marine Rezources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

EUROPEAN COMMISSION ’

JOINT RESEARCH CENTRE
- Diireciorate D Sustinable Resomoes \ \

Tmit D07 Water and Marine Resource:

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO 'WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SMRS-CoW-2 Sentinel System employing Sawers.

As apreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant:{ D

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Results

") ¥ N2 gene concemtration
Sampiin) Samplin;
ame | Cowmey [ SRS | procems J—
volume ANE o A\3 @ene copies per mi 5
copies permi
(mi}
17/08/2020 | Sioveris [ ] 29,0 28.4% 1.4% 263 ]
N2 gene Ct E_Sarbeco gene Ct CrAszphage concentration N2/Créssphage
AvE Gene :::;E;
Avact 5TDCt AVECt STD Gt copies per STD Gene copses per mi

P i E= hurman fecal
wesie wader

337 03 318 a3 796EH4 2.B9EH03 331504

Analbytical Methods
For detils regarding the anabytical method used, please refer to Medema et al, Environ. Sci. Technel. Lett. 2020, 7, 7, 511—
516; [https:/fdoi.org/10.1021,/acs. estiett.0oD0357).

Yours sinceraly

Bernd M. Gawlik Gertjan Me

{EC - Coordinator EU Umbrella stw

dema
{KWR Heod of Labargtary and Co-arganiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Neither the
Eurcpsan Commissicn or KWR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Copnsiszions suropsa, Via Exvico Farmi 2749, 21027 Ispea (VA)L ITALIA -
Tel =38 0332 TB0111

ANALYTICAL REPORT

TO 'WHOM T MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of ARNA SARS Cov-2 analysis on the sample provided from your wastewater

westment pian:: A

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent 0A/0C evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

") ¥ N2 gene concentration
ﬂ:‘;"‘ Countny Sampiing site Frocessed e
volisme ANE o ANG Gene copees per mi =
copies per mi
{mi}
21/os/2020 | Spain -_ 498 49.2% 165 40
H2 gene Ct E_Sarbeco gene Gt Crassphage concentration MZ/Crassphage
A3 Gene :;ﬁg::r
AVE sToCt AVE Ot STD ot copiesper | 5TD Bene copies permi
i human fecal
washe weder
343 0.4 2E 24 2.35804 S.AQE=02 R

Analytical Methods
For detsils regarding the anzlytical method used, please refer vo Medema et al, Environ. 5
516; (https://'doi.org/10.1021/z3cs. estlett.0000357).

echnel. Lett. 2020, 7, 7. 511~

Yours sincerely

Bernd M. Gawlik Gertjan b

{EC - Coordingtor EU Umbrelia Stui

[KWR Head of Laboratory and Co-organiser]

Disclaimer: The enclosad anslytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpsan Commissicn or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Copmnsiszions suropea, Wia Exvico Farmi 2749, 21027 Ispra (WA), ITTALIA -
Tel +38 0332 789111
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Uit D07 Warer and Marine Resource:

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT BAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentinel Systen employing Sewers.

A5 agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treztment plant: D

The results have been cbrained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QAOC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings reguires the necessary provision of additional information.

Numerical Resuits

= ¥ N2 gene concentration
Surnr:bems Courtry 5‘;‘5::"5 o STD Sane copies
volume ava STD AN Gene copies per mi P
perml
(i}
17/08f2020 Somin [ 238 1575 1.4% 747 s
M2 gene Ct E_sarbeoo gene CT CrAssphags concentration NZfCrAsphage
A3 Gane AW Gane copies
AVE Ct STD Gt AVECt STD Gt copies per ST GEne Copies per m per human fiscal
mi wastE wter
308 oz 28.2 a1 T.E3E+D4 2.B4E403 223603

Analytical Methods
egarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511—
+ffdoi.orgf10.1024,/3cs. estlert 0000357).

Yours sinceraly

Bernd M. Gawlik Gertjan Mat
{EC - Coordinator EU Umbrella Study)

(KW Head of Loborgtory and Co-organiser]

Disclaimer: The endlosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or liability in connection with the use or misuse of these results.

Commiszions auwopsa, Via Earico Fermi 2749, 21027 Tepra (VA ITALIA -
Tel =30 0332 TBRI111

EUROPEAN COMMISSION ’

JODNT RESEARCH CENTRE
.
- Dirsctarata D Susminsbls Rssouross \ Ny

TUmit D002 Water and Marine Resource:

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM T MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-Z Sentinel System employing Sawers.

A5 agreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater
treatment plant: (D

The results have been cbiained in the premises of K\WR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral |oad was HIGH.
The imterpretation of the findings reguires the necessary provision of additional information.

Numerical Resufts

") ¥ N2 gene concentration
Sampiing - sampling
dute Country site Cesssed . 7D Gere copies
volume Ava o AvE Sene copies per mil e
[mi}
17/05/2020 | Spein [ ] S 5L0% 8% 434 sz
M2 gene Ct E Sarbeco gene Ct CrAszphage concentration NZjiCrassphage
AVE Gene AVE Gene copies
ANEct 5TD Gt Avact sTDEt copies per ST GEne oopies per mi e husmes fel
mi weashs water
38 0.1 313 0.2 EIZEH 291803 PiaE0s

Analytical Methods
For defmils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7. 511—
516; (https:/fdoi.orgf10.1021/zcs. estlett. 000035 7).

Yours simcerely

Bernd M. Gawlik Sertjan ha
(EC - Coordinator EU Umbrella Study)

{kwWR Head af Laboratory and Co-organiser]
Disclaimer: The enclesed anzlytical measurements have been produced for scientific research purposes, only. Neither the
Eurppean Commission or KWR assume any respensibility er ligbility in connection with the use or misuse of these resulfs.

Copnsissicne suropsa, Via Exzico Farmi 2749, 21027 Ispra (VA), ITALIA -
Tel +38 0332 780111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

EUROPEAN COMMISSION ’

JODNT RESEARCH CENTRE
“ Directorate D Sustainable Rssourcss \, \

Uit .02 Wacer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

TO WHOM T MAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RNA SARS CoW-2 analysis on the sample provided from your wastewater

trestment piant- QRN

The resuits have been cbtained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent OAQC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional infermatian.

Numerical Resufts

1l ¥ N2 gene concentration
Sampiing S
ot Sampding site Processed .
date . pAnE ST Gene copies
volsme ava ST AVE Sene copies per mi e
{mi}
21/p5/2020 | Spain = FrE] 5458 145 173 0E
N2 genect E_Sarbeco gene Cf Crassphage concentration N2/Craszphage
08 cene i
Avact 5D Ct AVECt 5TDCt copiesper STD Gene copees per mi
ml human fecal
Wt water
3az a1 n7 os 235404 a97EHIZ 735604

echnol. Lett. 2020, 7, 7. 511
£tt.0C00357).

Yours sinceraly

Bernd M. Gawlik Gertjan Me

{EC - Coord

lingtor EU Umbrella St

[KWR Heod of Laboratory and Co-organiser]

Disclzimer: The enclesed analytical measurements have been produced for scientific rasearch purposes, only. Meither the
Eurcpean Commission or KWR 3ssume any respensibility or lizbility in connection with the use or misuse of these results.

Comnsissions suropsa, Via Famico Farmi 2749, 21027 Tspea {VA], TTALIA -
Tel +390332 780111

ANALYTICAL REPORT

TO WHOM IT MAY CONCERM

wWe renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of 2
SARS-CoV-2 Sentinel System employing Sewers.

A3 sgreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater
treatment plant: (N

The resufts hawve been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent 0A/OC evaluations.

In this specific case, the viral load was LOW.
The imterpretation of the findings requires the necessary provision of additional information.

Numerical Results

il M2 gene concemtration
Sampii Sampli
:‘;ﬂs Country ':i‘:ens . STD @ene copies
volsme Ava 5o AN Gene copies per mi P
perml
(i}
17082000 SoEn ] 258 5475 143 [LE]
N2 gene Ct E_sartero gene Gt Crassphage concantration M2 forassprage
AViE Gene AWE Bene copies
AVECt STOCt AVECt STOCt copies per STD @ene copies per m per human fiecal
ml waste water
348 aa s a.z 5.BS5E+04 2 85EHD3 245E-4

Analytical Methods
For detzils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511—
516; (https:/fdoi.org/10.1021/acs.estlett. 0000357,

Yours sinceraly

Bernd M. Gawlik Eertjan b

(EC - Coordinotor EU Umbrelia Study)

3
(W Heod of Laboratory and Co-organiser)

Disclaimer: The endosed analytical measurements hawve been produced for scientific research purpases, only. Neither the

Eurcpean Commissicn or KMWR assume any responsibility or liability in connection with the use or misuse of these results.

Cooamissione suropsa, Via Exgico Farmi 2749, 21027 Iipra (VA) ITALIA -
Tel +39 0332 7E9111
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EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

EUROPEAN COMMISSION

JODNT RESEARCE CENTRE ’
“ Dirsctorata D Susminsble Rssonroas \ N

Umit .02 Warer and Marine Rezources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel Systern employing Sewers.

As agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: (NN

The results have been cbiained in the premises of KWR, the Dutch Water Research Institute. Cata are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

™ ¥ H2 gene concentration
Sampling - Sampling
date Country site oesssed ) 57D Gene copies
volsme AvE 5T ANG Gene copies per mi —
[mi}
17/05/2020 | Sweden ] 235 37.9% 0. 194 E
N2 gene Ct E_Sarbeco gene Gt CrAssphage concentration NZ/Crassphage
AVE Gene AVE Gene copies
T g sTD Gt NG Ot sTD Gt Eoipies per STD 8ene copies per mi po=r husan fecal
mi waste water
34z a7 322 0.1 4E5ES0L QLOOIE=00 400804

Analytical Methods
For dewmils regarding the analytical method used, please refer o Medema etal, Environ. 5ci. Technel. Lett. 2020, 7, 7, 511
516; (https://doi.org/10.1021/5cs.estlett.0000357).

Yours sinceraly

Bernd M. Gawlik

{EC - Coordinator EU Umbrella Study)

Gertjan Madzma

[KWR Heod of Loborgtory and Co-organiser)

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Neither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Cooamiszions suropsea, Via Exico Farmi 2749, 21027 Tspra (VA) ITALLA -
Tel +39 0332 768111

TO WHOM T BAY CONCERN

we renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

As agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater
treatment plan:. (.

The results have been obtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/0C evaluations.

In this specific case, the viral load was MODERATE.
The interpretation of the findings reguires the neceszary provision of additional informatian.

Mumerical Results

) ¥ M2 gene concERtration
samgiing o . -
date Cowndry Sampling ste noceszed AVE Gene 570 Bene
: volume ANE 5o copies per
By Coxiess per il
{mi) ml
T/ Swreden = 51.2 27,09 =B 1E4 1
N2 gene Ci E_Sarbeco g=ne Gt Crazsphage concentration | M2/Crissphage

sEGene | STDGens | o0 CENE

ave ct =Dt Avact STOC | copiesper | comesper | TP
= — muman fecal
wasie water

4z o1 320 o1 E.25E+4. S52E#03 2154204

Analytical Methods
For detils regarding the analytical method used, pleass refer 1o Madema et zl, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511~
516; [htzps://doi.org/10.1021 /305 25t et .0000357).

Yiours sinceraly

Bernd M. Gawlik Gertjan Medema

(EC - Coordinator EU Umbrella Study] (KWR Head of Laborgtary and Co-organ

Disclaimear: The enclosed analytical measurements have been produced fior scientific research purposes, only. Meither the
Eurzpean Commissicn or KWR assume any responsibility or [igbility in connection with the use or misuse of these results.

Cooamissions suropsa, Via Exrico Farmi 2749, 21027 Iipra (VA) ITALIA -
Tel +390332 769111
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Tmit D02 Warer and Marine Resomrces

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO 'WHOM [T MAY CONCERMN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of RNA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: D

The results have been obtained in the premises of K'WR, the Dutch Water Research Institute. Data are endosed, with the
pertinent QAOC evaluations.

In this specific case, the viral load was LOW.
The intenpretation of the findings reguires the necessary provision of additional informatian.

Numerical Results

™ ¥ N2 gene concentration
Zampling Sampling
o ; Processed .
date une site 573 Gene capies
wolume Avd o AVE Bene copies per mi e e
{mi}
N United
18082020 - 486 435% ERL .7 id
josjzn0 | ot -_ n
M2 geneCt E_Sarbeco gene Ct Crassphage concentration NZ/Crassphage
AVE Gene AVE @ene copies
avace sTD Gt NG Ot sTD Gt coipies per STDHGEne cogmses par mi po==r husan fecal
mi washe weder
a7y nd 35.7 21 EE R S.E2EHD3 7.83E-05

Analbytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511—
516; [https://doi.org/10.1021,/5cs estlett. 0oD035T).

Yours sinceraly

Bernd M. Gawlik Gertjan b

{EC - Coordinator EU Umbrella Study)

ema
[KWR Heod of Laborgtory and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Neither the
Eurcpean Commissicn or KWR assume any respensibility or lizbility in connection with the use or misuse of these results.

Copmmi,

sxione wuropsa, Via Exvico Farmi 2749, 21027 Ispra (VAL [TALIA -
Tel +30 0332 769111

EUR.OPEAN COMMISSION ’

TODNT RESEARCE CENTRE
“ Dirsctorata D Susminsbls Rasosmcas \, N

Uit D02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO 'WHOM IT MAY CONCERM

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoV-2 Sentinel System employing Sewers.

A5 agreed, we send you herewith the results of RMA SARS Cov-2 analysis on the sample provided from your wastewater

treatment plant: (D

The resuits have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclased, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was LOW.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

") ¥ N2 gene concentration
| oy | ST e —
vodsmie ava STD AvE Gene copies per mi .
- copies per mi
imi}
N United
1605/2020 . 51.2 373% 5.4 100 14
ingdom L]
M2 gene Gt E_Sarbeco gene G Criszphage concentration
AVE Gene
AvEC: STD €t AVE Ot STD Gt copiszper | STD @ene cogies permi
ml
s a2 333 a3 420804 EE1E02

Analytical Methods
For demilz regarding the analytical method used, pleaze refer vo Madema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7, 511—
doi.org10.1021/acs estlett. 00DO357).

Yours sinceraly

Bernd M. Gawlik

(EC - Coordingtor EU Umbrella Stu

Gertjan Medema
{KWR Heod gf Laborgtary and Co-organiser]

Disclaimer: The enclosed analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR azsume any rasponsibility or lizbility in connection with the use or misuse of thase results.

Conmissions suropsa, Via Exmico Fermi 2749, 21027 Ispra (VA), ITALIA -
ol +390332 7E0111



EUROPEAN COMMISSION ’

JODNT RESEARCH CENTRE
“ Dirsctorata D Susminsble Rasouross \, A\
Umid D02 Wacer and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

TO WHOM IT MAY CONCERN

Wie renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-CoW-2 Sentinel System employing Sewers.

Az agreed, we send you herewith the results of RNA SARS CoV-2 analysis on the sample provided from your wastewater

treatment plant: ([N

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/OC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

Mumerical Results

1 ¥ H2 g=ne conceniration
5":—;:5 Country Sa:;‘::ng Processed mvgsene | o cieser
. walume ] ST Copies per '“IDP‘ F
|} mil
15/08/2020 | Unnee —_—— 423 FEREH 15
Eingpiom
N2 gene Ci E Sarbeco gene Ct M2/CrAssphage
A3 @ene copies per
AVECE SToCE ANECE STD St husman fecal washs
water
27 =Y 308 a2 A.04EHD 1.4eEHA 11BE-03

Analytical Methods
For detmils regarding the analytical method used, pleasa refer to Madema et al, Envirpn. 5ci. Techneol. Lett. 2020, 7, 7, 511-
516; (https:/doi.org/10.1021/5cs.e5tlett. 000035 7).

Yours sinceraly

Bernd M. Gawlik Gertjan Me

ma

{EC - Conrdingtor EU Umbrelia Study) [KWR Heod of Laboratory and Co-organiser)

Disclaimer: The enclosed analytical measurements have been produced for scientific rasearch purposes, only. Meither the
Eurcpean Commission or KWR assume any responsibility or lizbility in connection with the use or misuse of these results.

Coprdssicns suropea, Via Ezrico Farmi 2749, 21027 Tipra (VA), ITALIA -
Tel +390332 762111

EUROPEAN COMMISSION ’

JODNT RESEARCH CENTRE
“ Dirsctorata D Susminsbls Ressucas \, N
Umit .02 Water and Marine Resources

EU Umbrella Study — Feasibility Assessment
SARS-CoV-2 Sentinel System employing Sewers

ANALYTICAL REPORT

T WHOM IT MAY CONCERN

We renew our thanks for your valuable participation and collaboration in the EU Umbrella Study assessing the feasibility of a
SARS-Cov-2 Sentinel System employing Sewers.
As apreed, we send you herewith the results of RNA SARS Cow-2 analysis on the sample provided from your wastewater

treatment plant: ([N

The results have been cbtained in the premises of KWR, the Dutch Water Research Institute. Data are enclosed, with the
pertinent QA/QC evaluations.

In this specific case, the viral load was HIGH.
The interpretation of the findings requires the necessary provision of additional information.

Numerical Results

) i M2 gans concentration
el IR L p—
volume Ave 1)) AV Gene Copies per mi 5
copies per mi
i)
2 i, Unted . za -
18/08/2020 Kingem ) 487 7 2% 453 2z
N2 gene C2 E_Sareco gene Ot Crassphage conc=ntration M2/Crassohage
Ve Eene A“?E';:
Ava ce STD Gt avace STDCE ch:sper ST @ene copies per mi :j'ﬂ
WastE water
17y a0 0= oo 2.76EH4 7.68EHI3 1.6BE-03

Analbytical Methods
For detils regarding the analytical method used, please refer to Medema et al, Environ. 5ci. Technol. Lett. 2020, 7, 7. 511
516; [https:/fdoi.org 10,1021 /acs estlett 0000357).

Yours sinceraly

Bernd M. Gawlik Gertjan Medema

(EC - Coordinator EU Umbrelia study)] {KWR Heod of Labargtary and Co-organiser]

Disclaimer: The enclosad analytical measurements have been produced for scientific research purposes, only. Meither the
Eurcpean Commission or KWR assume any respensibility or lizbility in connection with the use or misuse of these res

Conmneissions suropsa, Via Farico Fermi 2740, 21027 Tspra (WA), ITALTA -
Tel +39 0332 789111
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Annex 7 Compilation of input received on EU Survey on

Methodologies

SAMPLING Questl  Quest3  Questd  Quests Quest 6 Quest7 Quest 8 Quest 9 Quest10  Quest1l  Questl2  Quest13  Quest14  QuestlS  Quest16  Questl7  Questl8  Questd  Quest20
Inlet, fine 5 WWTP raw
1. Point(s) of sampling inside WWTP untreated  entry screens, Inlet, before  Influent before wastewater
influent  WWTP WWTP 1 1 1 1 1 1(3) treatment  any treatment _daily + 5 At entrance 2 point 0 3(5) 3(5)
2. Volume of samples Between 3000-
45 ml 8x50mn__ 340 ml 1000 mL 1000 mL 1000 mL 1000 mL 1000 mL 1000 250 to 500 mL 500 mL 5000 mL 100 500 mL 1L 1L 500 1L 1L
R 24h composite 24-hour 24-hour 24-hour 24-hour 24-hour composite 24 except 2 grab/composit Grab and
composite _composite _samples i i i i i hours 24 h composite hospitals composite 24 h e both composite both Composite Composite
Automatic Automatic
4. Type of autosampler used HACH, BUHLER i Automatic Time- Autosampler
cooled PP2002+  BLAOIL Inlet 11/ autosa Automatic not specified __proportional AS90 Hach 1SCO 3700
B e e D flow proportiona proportional  Flow- Flow- Flow- Flow-  proportional or time  flow proportional Time-  proporcional  Time- Time Time
proportional | samples  of time proportional proportional proportional proportional time- proportional _ proportional samples 16 proportional _samples proportional proportional proportional
100 mL eve 100 mL evel 100 mL evel 100 mL even i i -
6. Time interval of flow Into autasampler every 6 very very very YerY | Depending on Every hour (24 sampling 9am.
1 hour minutes 100 m 100 m 100 m 100 m WWTP 24 hours 3800 m3 ings) 15 min 9pm 1 hour 1 hour one hour one hour
7. Time of start of sampling (on average) July 8, 7amon samples at
9,15 AM 2020 8:00 AM 8:00 AM 8:00 AM 8:00 AM 8:00 AM Sunday 11 8:00 AM 10 a.m. 8:00 AM 8 8:00, grab 09:00
8.  Time of end of sampling (on average) July 9, 7am on samples at
9,15 AM 2020 7:00 AM 7:00 AM 7:00 AM 7:00 AM 7:00 AM Monday 11/ 8:00 AM 9 a.m. 12:00 AM 14 15:00 08:00
9.  Time of sample collection (on average)
24 yaca 24 hour 8:00 AM 8:00 AM 8:00 AM 8:00 AM 8:00 AM 24h 11/ 40 min 4 hours 6 8:00 hours 09:00 24 hours 24 hours
plastic Sterile Sterile Sterile Sterile Sterile Poliethlene water 1 L sterile 1 L sterile
10. Type of sample storage container cooledat  bottle at polyethylene  polyethylene polyethyl lyethylen bottle with  Plastic inert sampling 1L plastic plastic plastic
4°C+-3°C__ sampler bottles bottles bottles bottles bottles secure seal _ polymer 1 reservoir bottles bottle HDPE sterile PE container container
11. Conditions of collected sample storage cooledat in the Celsius Refrigerated (4 waters are Refrigerated temperatura <
4°C+-3°C__ refrigerator 6°C Fridge (4°C)  Fridge (4°C)  Fridge (4°C)  Fridge (4°C)  Fridge (4°C) i -20°C frozen (-20°C) °C) collected in room (40C) 10°C 4-10 Celsius ___Refrigerated
12. Time of sample delivery to the laboratory (on average) within 24 30minto2
1-7 days 5 min 5 min 11:00 AM 11:00 AM 11:00 AM 11:00 AM 11:00 AM hours 24h 15-30 days Bellow 8H hours 6-24 hours 3-6h < 8 hour 15 min 6 hours 6 hours
frozen gel dryice,
13. Conditions of transport to the laboratory (e.g. dry ice, frozen Ice packs Ice packs Ice packs Ice packs Ice packs packs (frozen if temperatura
melting ice etc.) cooling inside cooler inside cooler inside cooler inside cooler inside cooler cool box with  to be shipped polistirene Refrigerated (4 Frozenincold 4 °Cwith ice between 2 and refrigerated,  refrigerated,
| packs box box box box box cool boys to distant  boxes °C) bag. packs Refrigerated 8 °C Refrigerated melting ice melting ice
14. Do you document the following?
14a.  Average inflow temperature on day of sampling
yes 21,7°C Yes Yes Yes Yes Yes yes yes No NO Yes yes YES Yes Yes
14b.  Average inflow COD concentration Yes (ona
yes 264 mg/| Yes Yes Yes Yes Yes yes yes weeKly basis) NO Yes yes YES Yes Yes
14c. Total inflow nitrogen (N) concentration Yes (ona
yes 27,6 mg/| Yes Yes Yes Yes Yes yes yes weekly basis) NO Yes yes YES No No
14d.  Total inflow suspended solids concentration Yes (ona
yes 67,0 mg/| Yes Yes Yes Yes Yes yes yes weekly basis) NO Yes yes YES Yes Yes
14e. Total inflow BOD concentration Yes (ona .
no 100 mg/! No No No No Yes yes yes weekly basis) NO No yes YES Yes Yes
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NOTE.
SAMPLE Preparation D)
Quest 1 MMENTS | Quest5-9 Quest 10 Quest 11 Quest 12 Quest 13 Quest 14 Quest 15 Quest 16 Quest 17 Quest 18 Quest 19 Quest 20
15, Day(s) aft ling wh le prep iniat between
i Eie) aifiar seimpling wisn samsls pep ki (@n avarss) 4 0 2 1 15-30 Same day few days One day = Same day 1 day 1 0 days 0 days
we
15 Vel ol eoieidEics s () 800l |resuspenta] 200 mL 70 250 mL 80 mL 1000 100ml 200mL  200mL 200 mL 200 200 100
17.  Number of sample replicates 3 2 1 1 2 1 1 One 3 replicates 1 1 1
18 RO . hod of | i inactivation Centricon ~ KWR SOP | WHO Polio | PEG 8000 Hollow fiber centricon = Aluminium Aluminium- Centrifugati ~ Glycine+ Glycine+
i rief description of method of sample concentration at 60°C Plus-70  with 10 kDA| surveillance| centrifugati filter + PEG 100 10 kDa floculation- hidroxide on + beef extract beef extract
© U Al | standard (if hich ; MS2-Phage under Yes, Pepper mild Mengovirus Yes,we use
. 2 ity sl (7 yias, eliffelh @l encapsulate | construction Yes mengovirus no not yet Porcine CoV mottle virus and/or Mengovirus mengovirus NO Not yet
- imidiatly [freezing at-[ Yes, OC43  Immediate frozen (- if not
20.  Conditions of storage of concentrated samples extracted |80°C or RNA| Coronavirus ~ RNA -20°C 20°C)  processed 80 4or-80°C 1-59C  -20Celsius  -20°C -20eC
AT ACTION Quest1 Quest5-9 Quest10 Quest1l Quest12 Quest13 Quest14 Quest15 Quest16 Quest17 Quest18 Quest19  Quest20
21. D f li hen RNA i same day
. Day(s) after sampling when extraction starts (on average) 0 1 3 ) 30-40 0 as 2 days Same day 1 day 1 1 1
» N RV e [ . Monarch Quick- Chemagic MiniMag or  QlAamp QlAamp QlAamp  NucleoSpin NucleoSpin ThermoFish Rneasy Mini MagNaPure
- Nameo extraction it or reagents RNA  DNA/RNA™ Viral300  eGeneUP  viral RNA  FastDNA  virus RNA RNAvirus RNAvirus '@ RNA/DN/ er Purelink Kit Qiagen  LC total
% Si R —— Sample According  lysis with ~ following Lysis- Lysis -
: €ps 0 Extraction 5 preparation, to guanidine manufactur 6 Bidning to 10 5 Binding - 8 6
2 (vl @i YA vl ) 40 l 50 L 50 100 60 100 70 ul 100 uL 50 uL 50 20 50 100
1 per
25.  Number of RNA extraction replicates sanfple 3 1 1 1 1 one 2 1 1 1 1
2% U e | dard (if hich 5 Yes, OC43 Luciferase YES, yes Equine
) 52l il SEERE 7 s, et @R Coronavirus No no not yet MNV control RNA no Yes positive NO No Artritis
) ) to be depends on not not
27. Final RNA concentration (ng/ul) 10-100 /1 evaluated sample  not assayed not checked NA analysed analysed
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SARS-CoV-2 QUANTIFICATION

Quest 5-8 Quest 9 Quest 10 Quest 11 Quest 12 Quest 13 Quest 14 Quest 15 Quest 16 Quest 17 Quest 18 Quest 19 Quest 20
next day to
43831 1 1 3 3 30-40 0-1 RNA 3to5days  Sameday 1-4 day 1 lor2 2
both gPCR and
gPCR gPCR  gPCR (nested RT- RT-qPCR  gPCR ddPCR  gPCR RTGPCR  gPCR gPCR gPCR gPCR
One-Step ~ One-Step one-step for One-Step  one step RT- one step RT-
RT-qPCR RT-qPCR  One-Step gPCR, two- One-Step  One-Step one step  One step One Step  One-Step  RT-gPCR gPCR gPCR
QuantStudi  QuantStudi QuantStudi  Applied Applied ABI 7900 Light Cycler  Applied Applied LightCycler
o (Applied o (Applied QuantStudio o 12K Flex biosystem  Biosystems HT, VIA7, 480 (Roche) biosystems One-Step  Biosistems  ABI 7500 96
One-Step ~ One-Step TagMan™ AgPath-1D Virus Fast, One Step QuantStudi  One-Step “Tagman  LightCycler
Real-Time Real-Time Fast Virus 1- (ThermoFis One-Step  NEB Luna AgPath,  PrimeScript TAKARA 0 One, gPCR kit Fast Virus 1- Multiplex
E_Sarbeco; E, N and ORF1AB, S RdRP and E
N1, E N1, E N2_CDC nspl4 N1, N3 RdRp N1and N2 Ip2 N1, N2 RdRP/N gene, N gen orflab, S, N genes
SuL 5uL see Commercial following  asindicated 2.5 uL RNA LyomixRT- Tagman gene gene
sample/rea sample/rea 5 pl RNA sar https://doi. enzyme kit manufactur by in 10 pL Published gPCR(DNA Fast Virus 1- primers and primers and
50 °C for 30 50 °C for 30 see CDC WHO as indicated Retrotransci v = 25 RT step+ RTstep+
min, 95 °C  min, 95 °C 50 °C for 5 m https://doi. protocol protocol by Published rption 10 micro L denaturatio denaturatio
Positive: Positive: NTC, NTC, NTC, positive Yes, NTC: DNAse- Negative Negative
Synthetic  Synthetic Yes positive  positive NTC, C+, C- positive  control, Yes Positive, free water, control: control:
3 3 1.46 g.c./pl 10 3,99 (E cca20 50 gc per
5 copies/reac copies/reac 79/100 ml  for gPCR, copies/pl  gene); 552  cp/mlof rxn 670 UG/L 10 copies 5 in progress in process
10 10 cca 500 not
0 copies/reac copies/reac 230/100 ml 7.35g.c./ul - cp/ml of determined 17000 UG/L 10 copies 25 in progress in process
Not Yes on average Not Still not in
available  (depending 31 % /// >90 50-70% >1% - calculated calculated = evaluation not yet
01-Feb  2to3 3 2 11/ 213 3 2 2 15 1 2 2
GRS @7 CESUAE Quest 1 Quest 5-8 Quest 9 Quest 10  Quest 11 Quest 12  Quest13 Quest14 Quest15 Quest16 Quest17 Quest18 Quest19  Quest 20
24(control), Positive Positive
Yes Yes 35: 33-40 yes 15-38 yes yes Yes 30-37 No Yes controls: controls: ‘
Yes, Yes, yes average 5-20
10 - 500 quantified quantified <LOD-70 (copies/L of 10°4 yes yes Yes (gc/L) No Yes copies/mL >0,01
Yes, Yes, not not not
quantified quantified calculated no not known no no No No No analysed analysed
Not Yes yet to be Still not not not
20-30 available  (depending not known no not known  estimated no No No calculated  calculated calculated
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COVID-19 DATA (pairing of SARS-CoV-2 with epidemiological data) Quest 1 Quest 5-9  Quest 10 Quest 11 Quest 12 Quest 13 Quest 14 Quest 15 Quest 16 Quest 17 Quest 18 Quest 19 Quest 20
45. Do you have access to the following information?:
" i . o Yes yes (data
45a.  SARS-CoV-2 positive persons on day of sampling in the catchment area of city/municipality ves Yes (partially) for No ves ves No No Ves VES Ves Ves
. X L 5 L Yes yes (data Depending
45b.  SARS-CoV-2 positive persons on previous day of sampling in the catchment area of city/municipality ves Yes (partially) for No ves yes on the | No Yes TEs Yes Yes
. L . L Yes yes (data could likely
45c.  Cumulative number of people recovered on day of sampling in the catchment area of city/municipality Yes (partially) for No ves get it No No Yes VES Ves Ves
. . X o Yes yes (data could likely
45d.  Cumulative number of people under treatment on day of sampling in the catchment area of city/municipality Yes (partially) for No o get it No No Ves YES Ves Yes
. N Yes could likely
45e.  Cumulative number of people under treatment on day of sampling in country Yes (partially) ves No o get it No No Ves VES No No
45f.  Hospitalized COVID-19 patients on day of sampling in the catchment area of city/municipality no Yes not known yes f(:rata No ves ves No No Ves VES Ves Ves
Yes, People R R
45g.  Other COVID-19 data (Which) - Yes 11/ no None Yes with (calculated) (calculated)
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Table 10 - Overview on cost information provided from EU Survey

Estimated

Question 3

Country of your X Question 1 Question 2 . Question 4 Question 5 Question6 Question7 Question 8
e population Currency used . . (in measurements . : . ’ .
affiliation . (in €) (in €) (in €) (in €) (in hours) ((LE3I] (in €)
equivalent per day)
€ after
Belgium 70000 conversion from 68 No info 5 323 No info 48 40,8 No info
USD
€ after
Hungary 3400000 conversion from No Info 56 8 140 No info 56 196 No info
HUF: 0.0028
Italy 2500000 50 50 6 100 200 72 500 No info
Luxembourg 437188 20 120 10 100 120 24 180 80000
Netherlands 3200000 50 200 6 550 750 36 550 2000000
Portugal 2500000 400 450 16 125 200 36 100 1500000
Spain 1866617 25 100 4 220 245 32 245 No info
Spain 200 20 50 4 50 80 3 60 1500000
Spain 420000 30 100 5 130 230 48 No info 1000000
Spain 140000 No info No info 5 108 100 24 280 No info
Spain 1876499 63 123 8 212 336 15 336 102850
€ after
UK 6000000 conversion from 154 154 20 55 121 48 110 275000
GBP: 1.10 .

Question 1: If shipment is necessary in the sample collection process, e.g via a courier service, how much do you pay for one shipment on average?

Question 2: Considering the information above, how much is the estimated cost to fetch one sample and deliver it to the laboratory?

Question 3: How many SARS-CoV-2 measurements do you perform on average per day in your laboratory?

Question 4: What is the estimated cost of performing 1 measurement in your laboratory? (Express in your local currency and consider ONLY costs at laboratory level, i.e. without sampling and shipment)

Question 5: What cost would you charge for the service from sampling to measurement for one sample?

Question 6: How much time is needed from the moment of sample collection to have the result?

Question 7: Considering the aforementioned estimates, what is the total cost in your laboratory for 1 sample?

Question 8: Assuming one would plan upscaling to a fully-fledged national study, what is you estimated budget need?



Table 11 - Overview on agglomerates reported under the Urban Wastewater Treatment Directive.

Data are from the 8" Reporting with the exception of IT and PL (marked by *), where data are from the 7™ Reporting.

Country Very small PE Small PE Medium PE Large PE Very large PE

AT 376 1623179 44 458675 188 6680190 13 1648650 15 8992000
BE 231 1064500 41 509900 94 3316800 4 508500 10 3779100
BG 256 961498 38 457568 57 2322150 4 471347 9 4012996
cYy 46 192300 3 36700 6 256000 0 o 2 400000
cz 466 2009060 42 513445 83 2730938 3 305811 4 2031350
DE 2200 10694869 482 5991244 1209 42826525 66 7994169 111 45371615
DK 257 1249769 42 546127 106 4359904 13 1584900 11 3867245
EE 38 176291 5 64151 12 439388 1 123000 3 839936
EL 370 1567625 39 471860 72 2540822 5 654546 6 7066000
ES 1422 6719997 200 2490009 453 17071609 46 5584790 87 36405951
FI 146 655800 16 194400 46 1759300 2 254500 6 2375700
FR 2187 9886924 232 2913452 619 22490725 42 5059767 67 31192824
HR 190 845795 28 356353 58 2188375 1 129933 4 1547181
HU 311 1587460 57 709061 115 4024488 6 746903 9 4597275
IE 105 451729 22 268889 38 1386373 2 231000 3 2826025
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((6]1]4143Y Very small Very large

IT* 2066 9801211 266 3305606 735 27722996 57 6981115 79 33249657
LT 33 155200 9 112400 19 744700 2 242000 4 1483600
LU 35 158682 3 35433 8 235141 0 o 1 228741
Lv 53 231088 9 107027 15 534519 1 113497 1 762739
MT 0 o 0 o 2 73195 0 o 1 429009
NL 85 524954 23 284343 167 6839309 15 1788856 33 8181025
PL* 645 3295663 192 2376625 370 14013960 24 3000573 56 20839639
PT 269 1248336 24 299240 92 3426787 15 1875700 13 4803550
RO 1626 6207800 71 857486 125 4485448 11 1425034 19 8433407
SE 212 1031978 34 424764 98 3581981 10 1345967 13 6278305
S| 132 523921 S 106147 15 395885 1 133977 1 302293
SK 275 1113392 23 280901 51 1749393 4 470108 3 1365832
TOTAL 14032 63979021 1954 24171806 4853 178196901 348 42674643 571 241662995
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GETTING IN TOUCH WITH THE EU
In person

All over the European Union there are hundreds of Europe Direct information centres. You can find the address of the centre
nearest you at: https://europa.eu/european-union/contact en

On the phone or by email

Europe Direct is a service that answers your questions about the European Union. You can contact this service:
- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),

- at the following standard number: +32 22999696, or

- by electronic mail via: https://europa.eu/european-union/contact en

FINDING INFORMATION ABOUT THE EU

Online

Information about the European Union in all the official languages of the EU is available on the Europa website at:
https://europa.eu/european-union/index _en

EU publications

You can download or order free and priced EU publications from EU Bookshop at: https://publications.europa.eu/en/publications.
Multiple copies of free publications may be obtained by contacting Europe Direct or your local information centre (see
https://europa.eu/european-union/contact en).
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