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Wastewater-based Epidemiology

Bowers, I. et al. Isoprostanes in Wastewater as Biomarkers of Oxidative 
Stress During COVID-19 Pandemic. Chemosphere, 129489.
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SARS-CoV-2 in wastewater. 1) Potential use cases

Marginalized population

Crowded and extremely low-resources

No test capacity

Issue: non-sewered sanitation systems 

Street, Renée, et al. "Wastewater surveillance for Covid-19: an African perspective." Science of The Total Environment 743 (2020): 140719.

Early Warning System

Location with limited clinical surveillance
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Location with limited clinical surveillance

Potential hotspots

Wastewater testing to support dedicated efforts at workers 'dormitories in Singapore
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Early Warning System

Location with limited clinical surveillance

Potential hotspots

Monitoring circulation of SARS-CoV-2

Anis E, et al. Insidious reintroduction of wild poliovirus into Israel, 2013. Euro  Surveill. 2013;18(38)
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Early Warning System

Location with limited clinical surveillance

Potential hotspots

Monitoring circulation of SARS-CoV-2

Research

Jahn, Katharina, et al. "Detection of SARS-CoV-2 variants in Switzerland by genomic analysis of wastewater samples." medRxiv: 2021-01
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Representativeness

Coordination

Cost-effectiveness

Ethical and legal considerations

Quality assurance



SARS-CoV-2 in wastewater. 3) Research needs

Biologic

Epidemiologic

Technical

Economic



SARS-CoV-2 in wastewater. 3) Research needs

Biologic

Epidemiologic

Technical

Economic

• Hydraulic

• Biological

• Physico-chemical



SARS-CoV-2 in wastewater. 3) Research needs

Biologic

Epidemiologic

Technical

Economic

• Hydraulic

• Biological

• Physico-chemical



SARS-CoV-2 in wastewater. 3) Research needs

Biologic

Epidemiologic

Technical

Economic

• Hydraulic 

• Biological

• Physico-chemical
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Biologic

Epidemiologic

Technical

Economic

Baz-Lomba, J.A., et al. "Assessing alternative population size proxies in a wastewater catchment area using mobile device data." Environmental 
science & technology 53.4 (2019): 1994-2001.

• Population dynamics

• Excretion rates

• In-sewer stability



SARS-CoV-2 in wastewater

The Water Research Foundation. Wastewater Surveillance of the COVID-19 Genetic Signal is Sewersheds



International and national research

https://www.covid19wbec.org/publication-map
PUBLICATIONS

https://www.covid19wbec.org/publication-map


International and national research. Resources

https://www.covid19wbec.org/covidpoops19
INTERNATIONAL EFFORTS

https://www.covid19wbec.org/covidpoops19
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ENVIRION: Sewage screening, early warning and environmental 
persistence of SARS-CoV-2

Leading Institution Status



Sites

Tromsø (18 000, 20 000 and 17 000)

Trondheim (122 000 and 170 000)

Bergen (71 000)

Oslo (624 000 and 320 000)

Grimstad (600)
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ENVIRION: Sewage screening, early warning and environmental 
persistence of SARS-CoV-2

SEFIRE: Research infrastructure for knowledge-building on societal 
health, security and sustainability
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National activities

Application

ENVIRION: Sewage screening, early warning and environmental 
persistence of SARS-CoV-2

SEFIRE: Research infrastructure for knowledge-building on societal 
health, security and sustainability

Integrated Sentinel Surveillance of infectious agents such as SARS-
CoV-2 detected in wastewater in Norway 

Leading Institution Status



Conclusions

• WBE is a rapid, (relative) low-cost and potentially robust tool for tracking SARS-CoV-
2. WBE is well positioned to inform and improve local decision-making process.

• Whereas WBE cannot replace clinical testing, it can serve to alert emergency response
teams to the presence of infected individuals in specific sites (Early Warning System).

• WBE also appears to constitute the only viable means of enabling large-scale
population-wide testing globally, particularly in resource poor regions.

• WBE has gained rapidly popularity, but there are still various limitations and challenges
to be addressed in the analytical protocols and overall estimations for community
prevalence.
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