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diseases and pathogen 
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Interest in 
different cultures



What is wastewater?
Anything that goes down the sink drain, shower drain, toilet



Wastewater-based epidemiology

Diamond et al., Nature Medicine Comment, 2022LA County Department of Public Works



Wastewater sampling has been used in 
public health for decades

Zuccato et al., Environmental Health Perspectives, 2008

Detecting drug usage

Trask and Paul, J Exp Med, 1942

Detecting polio
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Challenges of conventional case detection

Gostic et al., PLOS Computational Biology, 2020

Overrepresents healthcare- or test-seeking individuals

Time delays



Potential benefits of wastewater

Paul Chinn, San Francisco 
Chronicle, Getty Images

The Management Trust

Non-invasive testing Independent of health-
seeking behavior

Possibly cheaper

Dania Accounting



How do we use wastewater data?

Discovery: emerging and imported 
disease agents 

NY Dept of Health, Polio Wastewater 
Surveillance Report, February 19, 2024 

Surveillance “weather report”

CDC National Wastewater Surveillance 
System, February 15, 2024



What makes a pathogen a good 
wastewater target?
Shed in the feces when 
causing disease

Genetic material is stable in 
wastewater

Wastewater monitoring has been 
demonstrated for:

SARS-CoV-2
Seasonal human coronaviruses
Respiratory Syncytial Virus
Influenza A
Human metapneumovirus
Human parainfluenza
Human rhinovirus
And more…



Who is involved in wastewater detection?

Wastewater facilities
Local, state, and federal public health agencies
Local, state, and federal environmental and water agencies
Academics
Companies
Community



Challenges: access equity

2021 American Housing Survey
(US Census)

Yu et al., medRxiv, 2024



Challenges: access equity

Adhikari and Halden, Environment International, 2022



Challenges: noisiness & calibration

Duvallet et al., ACS ES&T, 2022 UF/IFAS Pest Alert Web 
site/Pamela Roberts

Pepper mild mottle 
virus (PMMoV) 



Challenges: interpretations for policy

Huisman et al., Environmental Health 
Perspectives, 2022

How to interpret timing?

May depend on shedding 
load distribution

How to get the number of 
cases from the viral 

concentration?

Catchment properties may 
differ

The population may vary 
over time



Challenge: buy-in from stakeholders

Hinge Marketing

Need buy-in from community and wastewater facilities

Especially challenging when the use case is changing



Challenge: ethics and privacy



Open question: how often to sample?

Chan et al., PLOS Water, 2022



Open question: where to sample?

LA County Department of Public Works

Spatial resolution depends on 
policy question and pathogen



Open question: where to sample?
WastewaterSCAN sentinel sites

https://data.wastewaterscan.org/

Axios.com



Open question: can wastewater monitoring be 
applied in unsewered settings?
How often and where should samples be collected?
How should data be normalized?
What policy questions can be addressed?



Summary

• Wastewater-based epidemiology is a promising tool for public 
health that can supplement conventional data streams

• Many challenges and open questions exist in the technical, 
equity, and policy aspects
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