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Outline

1. Overview of wastewater-based monitoring for public health
2. COVID-WEB (COVID Wastewater Epidemiology in the Bay Area)
3. Wastewater monitoring going forward
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What is Wastewater-Based Epidemiology (WBE)?
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What is Wastewater-Based Epidemiology (WBE)?
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Image credits: Dr. Rose Kantor (Nelson lab)



Extract RNA/DNA from wastewater sample

Images created by Rose Kantor 
with BioRender
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Laboratory analysis: Virus concentration, extraction and 
quantification

Quantify SARS-CoV-2 via RT-
qPCR or RT-d/ddPCR



Wastewater monitoring isn’t new…
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Wastewater monitoring isn’t new…
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Wastewater monitoring isn’t new…
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…But COVID-19 proved the immediate public health value 
of wastewater monitoring
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How can wastewater help us manage the pandemic?



COVID-WEB team
● Co-leadership: Dr. Rose Kantor, Prof. Kara Nelson, Dr. Sasha Harris-Lovett

● Current lab staff: Joaquin Bradley Silva, Christina Lang, Monica Gurung, Story 

Sandy, Arisa Chuklin, Mia Vega

● Past lab staff: Matthew Metzger, Melissa Thornton, Justin Paluba

● Ph.D. students: Hannah Greenwald, Lauren Kennedy, Adrian Hinkle, Alma 

Bartholow, Oscar Whitney, Vinson Fan, Alex Crits-Christoph and others

● Undergraduate research apprentices (> 20)
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Wastewater-based epidemiology at UC Berkeley: Partnerships

● 47 Sampling sites (sampled 1-4x per week)
● 24 Wastewater agencies and facilities
● 11  County & city public health agencies and state
● Locations:

○ Prisons, residences for the elderly, university student housing
○ Neighborhoods
○ Wastewater treatment facility influents

● >5000 samples processed to date
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COVID-WEB Bay Area sampling locations

North Bay sites: 
Las Gallinas Sanitary District, Novato 
Sanitary District, Central Marin Sanitation 
Agency, Sausalito-Marin City Sanitary 
District, Sanitary District No. 5, Sewerage 
Agency of Southern Marin, City of American 
Canyon, City of Yountville, Veteran’s Home, 
California Medical Facility, San Quentin

https://map.covid-web.org screenshot from week of 1/16/2021 13



Daily cases
(per 100,000)

Wastewater 
SARS-CoV-2 
(copies/mL)

Wastewater data aligns with clinical testing data 
Alpha Delta Omicron

(unpublished data from 2 Bay Area sewersheds)
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Visit our data dashboard! data.covid-web.org
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Finally coming out of Omicron surge!
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Other cool possibilities: Detecting variants of 
SARS-CoV-2 in wastewater

17



Targeted sequencing results: shift from Delta to Omicron

(LA)

(SF)(SF)

(Alameda)

(Contra Costa)
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Detecting variants: PCR-based assays

● Specific, sensitive, quantitative
● Fast sample-to-results turnaround time
● Long lead time for development/optimization
● New reagents required
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Non-Delta RT-qPCR assay results (T19 wildtype)
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Detecting variants: PCR-based assays

Unpublished data
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Non-Delta RT-qPCR assay results (T19 wildtype)
Detecting variants: PCR-based assays

Unpublished data
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Non-Delta RT-qPCR assay results (T19 wildtype)
Detecting variants: PCR-based assays

Unpublished data



Unpublished data23



Verified as Omicron by CDPH lab via qPCR

Unpublished data24



Unpublished data25

Detected 12/12 Detected 12/2

Detected 12/15



Wastewater provided early warning of Omicron in Marin
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Looking forward

● CA NWSS program launched at CDPH
● Governor Newsom included wastewater as part of the SMARTER plan 
● CDPH launching wastewater lab, which will process California samples
● Continued research & collaborations:

○ Develop improved methods and monitor additional pathogens
○ Combine data streams to improve pandemic preparedness and health equity

● Our lab will close for routine monitoring at the end of May
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Thank you!

● California Department of Public Health
● City of Berkeley Department of Public Health
● San Francisco Department of Public Health
● Contra Costa County Department of Public 

Health
● Marin County Department of Public Health
● Alameda County Department of Public Health
● Napa County Department of Public Health
● University of California Berkeley, COVID-19 

response team

● Sanitary District No.5 of Marin County
● Central Marin Sanitation Agency
● East Bay Municipal Utility District
● San Francisco Public Utilities 

Commission
● Las Gallinas Sanitary District
● Sausalito-Marin City Sanitary District
● Sewerage Agency of Southern Marin
● Novato Sanitary District
● Central Contra Costa Sanitary District
● Delta Diablo Sanitary District
● West County Water District
● City of Yountville
● City of American  Canyon
● Dublin-San Ramon Services District
● Union Sanitary District
● City of Vacaville
● University of California Berkeley, EH&S
● Recent partners in Fresno, Bakersfield, 

San Bernardino, Los Angeles, and 
Calexico 28



Extra slides
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Sewage, Salt, Silica and SARS-CoV-2 (4S) method

Quantify SARS-CoV-2 
gene copies with RT-

qPCR

heat

Ethanol precipitates 
RNA

5 µm filter

Wastewater + salt 
and buffer Bind precipitated RNA to silica column

Wash column to clean the RNA

Release the RNA from the column

Whitney et al., 2021 Environmental Science & Technology, 

protocols.io: dx.doi.org/10.17504/protocols.io.bpdfmi3n 30


