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Wastewater operations and research team



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





Wastewater monitoring in the UK for COVID-19

• Four separate wastewater programmes were operated in the UK in 
response to the pandemic, across the devolved Governments and by 
the UK Government in England

• Health is one of the devolved responsibilities in Wales, Scotland and 
Northern Ireland



Wastewater monitoring in Wales
• Wales undertakes a comprehensive wastewater 

monitoring programme across 47 municipal WwTW.

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

• ~75% of Welsh population covered (2.4m people 
covered). PE values range from 419 to 612,000.

• Sites chosen based on geography and population 
density.

• Monitoring COVID-19, Influenza, Norovirus, RSV, 
Enterovirus, Polio and antibiotic resistant genes (ARGs). 
Policy relevant questions where we can give answers.

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

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

Central processing lab

AMR sequencing lab



Different sampling approaches used in Wales
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Weekly reporting of COVID-19 to Welsh Government



Wastewater vs. COVID-19 Infection Survey in Wales

Person testing (ca. 1% pop’n)

Wastewater
(75% pop’n) 

CIS ends



Wastewater vs. COVID-19 Infection Survey in Wales
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CIS ends

Wastewater data used as evidence to not
go into two national lockdowns
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Wastewater sequencing generally reports a week ahead of clinical 
sequenced cases.

Low abundance detections in isolation should be treated with 
caution/discounted. 

Wastewater sequencing is a reliable source of variant abundance and 
growth data.



Expanding the public health 
wastewater portfolio in Wales



Deetection of other viruses in wastewater



Flu showed a consistent national picture



Norovirus showed more localised outbreaks



Sampling hospital wastewater in Wales





Does community wastewater provide an early 
warning system for Norovirus in hospitals?

Norovirus GI Norovirus GII

Community WWTP                                      Hospital wastewater



Different infoveillance approaches in Wales 

Key priority: We need to better integrate these data streams



Expanding into anti-
microbial resistance 

to support Welsh 
policy

.

Can wastewater fulfil a gap in monitoring changes in AMR in Wales?
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HT-qPCR vs. metagenomic approaches for AMR

Metagenomic

Resistomap



Can AMR surveillance in wastewater help 
infection control in hospitals?
• Increased knowledge of the types/evolution of organisms involved

• Improved understanding of AMR movement between hospitals

• Linking hospital infections to those in the local community 

• Estimate entry/exit rates of ARGs into hospitals 

• Early warning system (if data produced in a timely way)

• Still need to work with clinical infection teams to best use the data 

• Link to national and international databases

• Environmental exposure from wastewater (One Health)



Conclusions
• National WBE programme in Wales has been successfully running and reporting for >2 

years.

• Long-term success down to being co-developed with Welsh Government and Dŵr 
Cymru.

• Wastewater SARS-CoV-2 variant and abundance data has impacted on policy decisions 
regarding COVID-19.

• Expanded to include a wide range of other targets (e.g. Norovirus, AMR).

• Profile and confidence of WBE as an intelligence source has increased since the 
reduction in mass testing and changes in population behaviour.

• Still work to be done to build confidence with health protection policy leads and public 
health professionals.

• Still need to combine with clinical data and other infoveillance data when reporting.
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