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La genesi

Epidemiologia de les Aigles Residuals pel sequiment del
SARS-CoV-2
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Un projecte de pais

. Projecte transversal del Govern . Requeriment del Departament de Salut

. Sistema d’alerta de la preséncia del virus . Analisi cientific i rigorés




El paper de ’ACA

I R it Wﬁ

531 depuradores sanegen les
aigues del 97% de la poblacié.

« Expertesa en els processos
analitics de l'aigua.

 (Coneixement del territori.

 Relacioé cientifica amb centres
de recerca i universitats.

« Inici del procés i metodologia.
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El projecte

Febrer 2021

- 32 setmanes de mostreig:

v 1472 mostres analitzades!!

v" 1511 formularis entrats

v" 31 reunions amb tots els laboratoris + 31 reunions amb ACA-ASPCAT

v 2 trobades d’experts del sector
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Monitoratge de 56 depuradores
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Metodologia

Panell
d’experts

Diagnosi de
PPevolucio
del virus

Recollida de
mostres a 56
depuradores

Enviament de
mostres de 45
EDARs als

laboratoris

Resultats
de les
analisis i
enviament
a Salut

Presa de
decisions per
part del
departament
de Salut i
PROCICAT
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Pressupost

Analisi de mostres 300.000 euros

Fins desembre 2020
Transport de les mostres 30.000 euros
al laboratori Fins desembre 2020

o 35.000 euros
’ Coordinaci6 ICRA ’ Fins desembre 2020

400.000€

inversio total

Inici del projecte
mitjans de juliol
de 2020
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Protocol , metodologies i plataforma de resultats

. Recollida de mostres

. Analisis 3 laboratoris (dimarts)

Trasllat a la plataforma de
resultats (dijous)

Reunidé setmana de coordinacio i
analisi dels resultats (divendres)

Concentracio del virus

Extraccié del ARN viral

Quantificacio de les dianes
genéetiques™

(*)l'analisi es fa mitjangant RT-gPCR de
manera similar a com es porta a terme el
diagnostic en mostres cliniques.

Les dianes genetiques seleccionades pel
seguiment son els gens de la nucleocapsida
(dianes N1 i1 N2) i de la polimerasa d’ARN
(diana 1P4).
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Visualitzacio de resultats: Plataforma Sarsaigua

https://sarsaigua.icra.cat
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Visualitzacio de resultats: Evolucio temporal

https://sarsaigua.icra.cat
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Visualitzacio de resultats: Tendencies

https://sarsaigua.icra.cat
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Visualitzacio de resultats: Tendencies
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Visualitzacio de resultats: Informacio municipal

https://sarsaigua.icra.cat
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Pélvora;Girona;Palau-sacosta;Parc de Montjuic;Pont Major,el;St.Daniel;St.Pong;Sta.Eugénia de Ter;Torre Gironella,la;Vilaroja;SANT GREGORI
(Taiala;Taiala-Germans Sabat) );SALT(Salt);SANT JULIA DE RAMIS(Camp de les Comes,el;Montagut;Pla de Baix,el);SARRIA DE TER(Sarria de
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@ Explicacié del gr:

El grafic superior mostra les concentracions en copies de cada gen per litre d'aigua residual (cercles, en I'eix esquerra) en escala logaritmica i, per tant, cada unitat d'augment correspon a un factor de 10.
El grafic inferior mostra la carrega total en cdpies de cada gen per dia (multiplicant la concentracié pel cabal d’entrada de 24h) en escala decimal, els casos diaris notificats i la mitjana mobil d'aquests (7
dies) en els municipis assistits per 'EDAR (barres i linia grises, eix de la dreta)

En ambdos grafics les barres blaves indiquen episodis de pluges que poden contribuir a diluir la concentracié en Faigua residual. El diferent color del simbols indica la diana analitzada (veure llegenda
superior).

Evolucio de la camega diaria de nimero de copies genomigues (escala decimal) i nombre de casos Covid-19

I e s Plujz [ Mitiana de casos Casos

Les aiglies de la EDAR de GIRONA mostren
una circulacié alta del SARS-CoV-2.

Respecte la mostra anterior s'observa una
tendéncia estable.
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Visualitzacio de resultats: Evolucio

https://sarsaigua.icra.cat
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Visualitzacio de resultats: Resultats actuals
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Visualitzacio de resultats: Correlacions

Evolucié del SARS-CoV-2 en aigiies residuals de tot
Catalunya i correlacié amb els casos clinics
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Continuitat

= ACORD GOV/173/2020, de 29 de desembre, pel qual
s'aprova el Programa temporal de vigilancia del
SARSCoV- 2 en aigues residuals de Catalunya per als
anys 2021-2022

Any 2021 | Any 2022

Agencia Catalana de I'Aigua
del Departament de Territorii | 217.800 € | 473.715 €
Sostenibilitat

Departament de Salut 729.630 € | 473.715 €

947.430 € | 947.430 €




Continuitat

= RECOMENDACION (UE) 2021/472 DE LA COMISION de 17
de marzo de 2021 sobre un enfoque comun para
establecer una vigilancia sistematica del SARS-CoV-2 y
sus variantes en las aguas residuales de la UE

EUROPEAN
COMMISSION
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Continuitat

RECOMENDACION (UE) 2021/472 DE LA COMISION de 17 de marzo de 2021 sobre un enfoque comtin para
establecer una vigilancia sistematica del SARS-CoV-2 y sus variantes en las aguas residuales de la UE

SARSAIGUA COMPLIANCE WITH THE EU RECOMMENDATIONS ON SARS-CoV-2 SURVEILLANCE IN WASTEWATER

General Recommendations PASS IN PROGRESS NOT PASS Observations

Putin place no later than 1-Oct-2021 X —

Cover a significant part of the Member State’s population X yes, 80% of population

Include at least wastewaters from large cities with over 150,000 inhabitants X yes, major Catalan cities are included (11 out of 56 > 150,000 inhab)
Minimum sampling frequency of two samples per week - only one sample per week

Additional sampling sites may be selected (e.g. touristic sites during the summer season). X include several touristic sites in summer (CPA, RSS, VLC)

Minimum sampling frequency should be reduced to one sample per week in case of good epidemiological situation -

Samples should be taken at inlets to wastewater treatment plants -

The presence of SARSCoV-2 virus and its variants should be regularly analysed, ideally twice a month X Z:gﬂga,;?::;jgsc;igii:;xg progress using specific RT-gPCR tests
Additional timely sampling should be carried out in targeted locations of the wastewater collecting network that corresponds to the population centre of concern. Not yetimplemented

Results of the wastewater surveillance are promptly sent to the competent public health authorities X yes, on a weekly basis

Results of the wastewater surveillance will bee to the European exchange platform when the platform will be operational yes, when the platform will be operational

s;z:]:;s;ig:(a::‘eos:::zﬁzs involving health and wastewater competent authorities with the objective to merge and link relevant datasets and to coordinate the interpretation and X yes, coordination between Health authorities, Water managers and labs
Particular attention to ethical considerations -

Samples are taken over a period of 24 hours, using a flow or time composite sampler and during dry periods where at all possible or corrected for the influence of

meteorological events through normalisation using 24 hours wastewater flow during the time of sampling and population size of the sewershed to calculate virus loads per capita X data normalized by 24h-flow, per capita in progress

per day

Analyses are carried out in laboratories operating appropriate RT-PCR methods under standard quality management conditions; X -

Variant detection is made based on of duly documented gene sequencing methods 2’;2”/(5';9%;2’;‘1752zgen”y :nder S? udy using b ZI? P ECiﬁClRT’qPCR
Laboratories participate in appropriate proficiency testing as organised by accredited providers and use, where lable reference X Interiab pari carried out periodically but

are not certified by the EU (JRC).

Technical recommendations for RT-qPCR analysis

Threshold cycle value of real-time polymerase chain reaction (RT-gPCR) should be below 40 to report a sample as positive either for gPCR (quantitative polymerase chain

X We do not have positive samples reported with Ct values above 40, but
reaction) analysis or to use for sequencing should be implemented as a filter
Alternative quantification approaches to RT-qPCR Not necessary at this moment
All samples should be run at least in duplicates to avoid false positive or false negative results X duplicates, two dilutions
Real—_nme_a pplymerase chain reactions should include adequate controls to assess at least the efficiency of the concentration/extraction steps and the absence of significant X controls for concentrations (calculation of recovery %)
reaction inhibition
Each run should include appropriate standards and positive and negative controls X yes, usng synthetic RNA
A quan\lflca\lo.n cycle (Cq) cut-off value for positive samples should be set [at] 5 cycles before the termination of the amplification protocol to avoid misattribution of late X Quantification limits properly calculated
fluorescence signals.
A negative extraction control should be used to account for any contamination during the RNA extraction X —

Technical recommendations for sequencing
At least 1 million reads-per-sample should be generated and read length should be above 100 base p:

currently under study

|AI least 3 genetic markers per variant should be reported for better characterization of mutations

| currently under study |

Recommendations for data normalization
Viral number of gene copies should be normalised by the population number served by the sewer system and using the wastewater flow for better comparability of

related to the pandemic such as precipitation or other meteorological effects

X - gene copies normalized by 24-h flow. Normnalization per population
measurements between different locations serveed is in progress
Normalisation controls using cross-assembly phage or pepper mild mottle virus
Alternative parameters could be used provided they deliver equivalent corrections for meteorological or other influences causing fluctuations of the viral load, which are not X normalization to ww24h-flowto correct for rainfall events

24



Potencial

* 4/01/2021
X 11/01/2021
X 18/01/2021

25/01/2021

* 1/02/2021

8/02/2021
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Aspectes clau de la xarxa SARSAIGUA

= |niciativa del Govern: Conjunta Departament de Salut i Territori i Sostenibilitat
= Panell de persones expertes de suport a les decisions

= Component d’investigacié i de validaciéo de metodologia

= Participacio d’1 coordinador i 3 laboratoris publics (referencia internacional)

=  Amplia cobertura de poblacid i geografica

= Utilitzacié de mostres integrades

= Maxima transparencia: https://sarsaigua.icra.cat/

= Plantejament a llarg termini =» servei public de sanejament
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Gracies per la vostra atencié

Marc Moliner i Rafa
mmoliner@gencat.cat

Cap del Departament d’Estrategia i Regulacio

Area de Sanejament d’Aigiies Residuals

Agéncia Catalana de I’Aigua
Web: aca.gencat.cat

Twitter: @aigua_cat

Instagram: @aigua_cat

Facebook: facebook.com/aiguacat
YouTube Canal ACA

© L’Agéncia Catalana de I'Aigua permet la reutilitzacié dels continguts i de les dades sempre que se citi la font i la data d'actualitzacié,
que no es desnaturalitzi la informacio i que no es contradigui amb una lliceéncia especifica.



