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Wastewater hits the media 

2Traditional water quality monitoring for human health is outdated – relying on E. coli

……for all the wrong reasons 



Tracing the fate and infectivity of 
human pathogenic viruses through 

the environment



……….a cautionary tale
of the power of viruses……



The start of the viral journey

Euro Surveill. 2016;21(3):pii=30113
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Hepatitis A

Spread of Hep A through Europe due to shellfish contamination
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The end of the viral journey
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Metaviromes: 
Summary

Viral source tracking 



Active risk modelling

Health data
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We now have the potential to put 
‘active’ management into practice

Tell people when it safe to use beaches, rivers, harvest shellfish etc



Take home messages

• 400,000 episodes of raw sewage being discharged into 
our rivers and coastal waters per year

• In the summer 20 to 50% of our rives can be wastewater

• Viruses are far more persistent than bacteria

• Even treated wastewater contains many pathogenic 
viruses 

• They easily flow through the environment

• They are known to cause large disease outbreaks via food, 
bathing waters, beaches, recreation

• Implementing active management is the next challenge

• Don’t eat oysters, mussels (or sushi)



Tracking SARS-CoV-2 in the 
community using wastewater

19



Wastewater-based epidemiology

• Measuring the waste products of society

• Prediction and status of ongoing outbreaks at a 
community level

• Snapshot of public health

• Inclusion of asymptomatic/presymptomatic cases

• Has been used for poliovirus epidemiology

• Data exists for enteric viruses (norovirus, 
enteroviruses, hepatitis A/E viruses)

• Does it work for the respiratory virus SARS-CoV-2?
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Symptomatic SARS-CoV-2 infections
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Faecal shedding of SARS-CoV-2 

• Nasopharyngeal 105-1011 gc/ml
• Faeces 102-107 gc/ml
• Urine 102-105 gc/ml

• Respiratory release  9.1 × 1011 gc/person/d
• Faecal release 8.0 × 109 gc/person/d

5.9 × 107 gc/l in sewerage

• Limit of quantification 103 gc/l
• Detection limit 1 case in 10,000
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The basic principle of WBE
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Was SARS-CoV-2 in circulation 
prior to March 2020? No
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Is SARS-CoV-2 infectious in 
wastewater? No



National Surveillance Programme

• 80 sites in England, Scotland and Wales

• Monitored 3 to 5 times a week

• SARS-CoV-2 and crAssphage

• Flow data

• Wastewater chemistry

• Prevalence of COVID in the population

• Published on the DHSC, WG and SG websites
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Using wastewater testing to support surge testing
(in-network surveillance)

Liverpool

Advance warning





Monitoring the spread of the alpha variant
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Environmental Monitoring for Health Protection

(3000 samples per week)

33



• Started with the Environmental & Human Health Programme 

• Provided the necessary skills and expertise in 
environmental virology (and AMR surveillance)

• Built capacity in the NERC Environmental Omics Facility

• Provided the NERC URGENCY award to test the SARS-
CoV-2 community surveillance concept

• NERC funding created the national EMHP programme 
and infrastructure to enable WBE

• What next?
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What is the future of wastewater-
based epidemiology?
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Wastewater tells no lies about our habits 



Harnessing the power of analytical 
chemistry: pharmaceutical monitoring

36Jonathan Jones, Natural Resources Wales



Monitoring drug use across Europe

37González-Mariño et al. (2019) Addiction 115, 109



Where 
we are 
now and 
what is 
the 
vision..

• Wastewater provides a perfect window to 
assess how we live

• Wastewater-based surveillance for SARS-CoV-
2 is now proven to work 

• It has been used to guide national and local 
policy within 18 months

• We have the national infrastructure

• We need to greatly expand the portfolio

• WBE is truly multidisciplinary

• We need to better understand the 
downstream impacts – it is not just about 
public health

• It can make a valuable contribution to the 
health of the nation 

38


