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“Any substance that is excreted by humans and is stable in wastewater can be used to back-
calculate the original concentration excreted by the serviced population”

Wastewater Based Epidemiology (WBE)
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Wastewater sampling at the point of treatment can give us a 
community “pooled” sample
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Wastewater Based Epidemiology 

Early Detection and 
Mitigation Window

SARS/COV-2 in Feces as Early as 
3 Days after Infection
5 days before symptoms
7 days prior to hospitalization
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@COVIDPoops

WBE has now expanded to many cities and utilities, and 
the NWSS was established. 



8

Study Area:

8

Treatment 
Plant

Permit 
Flow 
(MGD)

Rural, Suburban, or 
Urban 

Estimated 
Population 
(2018 Census)

Sewer Type 
(S/C)

Amherst 48 Suburban 140,324 S

Big Sister 
Creek

7.7 Rural 29,853 S

Lackawanna 4.5 Suburban/Rural 17,859 S

Southtowns 16 Suburban/Rural 94,616 S

City of 
Tonawanda

2.5-5 Suburban 14,873 SC

Kenmore-
Tonawanda

25 Suburban 70,470 S

Bird Island 180 Urban 437,357 C

The Erie County WW Surveillance Program has collected data over 2 years 
throughout the pandemic.
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www.erie.gov/covid19-wastewaterNYSDOH has implemented a State-wide surveillance network, which is 
continuing to expand.



10

Monitoring genes in wastewater could track disease presence and 
burden in the community

Wastewater treatment plant

Basic workflow of SARS-CoV-2 detection in 
wastewater

~100-250 mL 100 μL

Virus 
concentration

RNA 
extraction

One-step
RT-qPCR

3-5 μL~100-250 mL

Sample
preprocessing

Membrane filtration

24-hour composite 
samples

Bovine coronavirus, control
BCoV spike

SARS-CoV-2

Pepper Mottle Mosaic Virus, fecal 
strength
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RT-qPCR is done with N gene followed by BCoV (recovery) and 
PMMoV (fecal strength).

Standard curve of SARS-CoV-N gene positive control

N1 and N2

BCoV

PMMoV
(historical)
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www.erie.gov/covid19-wastewater
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Wastewater data collect over the last two years mirrors each wave of the 
pandemic
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In addition to biological data, we can capture chemical data for comparison
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Electronegative membrane 
filtration (EMF)

Tangential-flow 
ultrafiltration (UF) and 

wastewater solids

Photo: Douglas Levere

Nanotrap® magnetic beads

We are testing cost-effective wastewater processing methods 
to meet various needs of viral analysis.
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