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A 10-year research journey……….

No environmental standards 
for viruses

Addressing a policy-relevant question 
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"Wastewater doesn't lie. 

Surveys and self-reporting are biased; however, 
sewage contains unfiltered truths about public health, 
society and its behaviour. 

It's the crystal ball public health officials have 
dreamed about - one that could give early warning of 
emerging health threats.”



Different sampling approaches used in the UK



Wastewater monitoring in Wales
• Wales undertakes a comprehensive wastewater 

monitoring programme across 47 municipal WwTW.

• 3 days-a-week, 24-hour composites of influent (and 
some effluents).

• ~75% of Welsh population covered (2.4m people 
covered). 

• Monitoring SARS-CoV-2, Influenza, Norovirus, RSV, 
Enterovirus, Polio and antibiotic resistant genes (ARGs). 
Policy relevant questions where we can give answers.

• Pilot trials (illicits, pharmaceuticals, protozoal 
pathogens, culturable AMR). 

• Running for > 2 years (some sites since March 2020).

Central processing lab

AMR sequencing lab
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Interdisciplinary expertise needed to deliver a 
wastewater-based public health surveillance system



Wastewater lab and field team
Positives
• Empowered the team 

to optimise and make 
changes.

• Remit to innovate and 
develop new assays.

• Visits from programme 
leads from UKHSA and 
WGov.

• Inclusion on journal 
papers.

• Registering for MRes 
degrees.

Negatives
• Short-term contracts.
• Lab closure.



Wastewater monitoring in Wales is operated and funded by Welsh Government 
We also acknowledge the support from all our collaborators 



Wastewater-based testing for pathogens in the UK

Hospitals



Prevalence and diversity of antibiotic resistance genes (ARGs)
in hospital and WWTP wastewater

• Higher abundance and diversity of 
antibiotic resistance genes (ARGs) 
detected in hospital wastewater 
compared to WWTPs

• Still a baseload of ARGs released 
through treated effluents into 
receiving waterbodies
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"Wastewater doesn't lie. 

Surveys and self-reporting are biased; however, 
sewage provides unfiltered truths about public health 
and behaviour. 

It's the crystal ball public health officials have 
dreamed about - one that could give early warning of 
emerging health threats.”

Wastewater testing is cost effective, unbiased 

and publicly acceptable
 

• £18000 million spent on COVID-19 measures

• £12500 million COVID-19 lockdowns cost the Welsh economy 

• £1850 million NHS Test and Trace cost in Wales

• £55 million ONS expenditure on the COVID Infection Survey

• £1 million/year for wastewater testing but provides multiple other benefits 



Wastewater surveillance is 
now embedded in the UK 
Biological Security Strategy



Reflections on what went right and wrong
• Wastewater monitoring proved to be highly successful in multiple contexts 

• Cost-effective and unbiased 

• Low ethical burden, publicly acceptable

• High throughput, rapid reporting with national capability

• Supports clinical programmes

• Working with different organisations 

• Interdisciplinary working to maximise speed of adoption

• Embedded research (Wales was world leading)

• Funding insecurity and staff retention

• Data integration/availability

• Reagent failure 

• Resistance to change



Addressing a topic of local, national and 
international interest



Detection of virus in nasopharyngeal 
specimens (% of total)
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