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Interpreting California’s Covid-19 
wastewater monitoring data:
Effects of vaccination and Delta

29 September 2021
California Wastewater Based Surveillance Committee

https://www.biobot.io/


Does widespread vaccination or the Delta variant 
change interpretation of Covid-19 wastewater data?
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WC ratio = [wastewater SARS-CoV-2 concentration] / [# of reported Covid-19 cases]

WC ratio varies depending on virus biology and quality of case ascertainment: 

● Lower per capita virus shedding → lower WC

● Less access to testing → higher WC

● More infections are asymptomatic → higher WC

Potential effects on wastewater data interpretation:

● Vaccination → lower per capita shedding → same wastewater signal means more disease activity

● Delta → higher per capita shedding → same wastewater signal means more disease activity

The wastewater-case (WC) ratio formalizes this question

9
Xiao et al. Metrics to relate COVID-19 wastewater 

data to clinical testing dynamics. medRxiv. 2021.

https://www.medrxiv.org/content/10.1101/2021.06.10.21258580v1


E.g., in Boston during spring 2020:

● Given known values, researchers estimated the unknown (% of people infected)

● Suggested that true cases were 50-200x higher than reported case rates

● This result is comparable to but somewhat more extreme than results suggested from excess 

death and seroprevalence surveys

WC ratios can help estimate case undercounting
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Wu et al. SARS-CoV-2 Titers in Wastewater Are Higher than Expected from Clinically 

Confirmed Cases. mSystems. 2020.

https://pubmed.ncbi.nlm.nih.gov/32694130/


In 1947, John Melnick used 

the WC ratio to estimate that 

99% of poliovirus infections 

were asymptomatic (i.e., no 

paralysis).

Case estimates using WC ratio date back decades
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Melnick JL. Poliomyelitis virus in urban sewage in epidemic and nonepidemic times. 

American Journal of Epidemiology. Am J Epidemiol. 1947.

detection of poliovirus 

in wastewater

reported (paralytic) 

polio cases

http://dx.doi.org/10.1093/oxfordjournals.aje.a119132


WC ratios have varied 
through the pandemic
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Unpublished analysis from Amy Xiao, MIT

E.g., in Boston:

● WC ratio was very high in May 2020, likely 

from case undercounting

● No apparent change in WC ratio during 

vaccination

● WC ratio had a bump during the Delta 

surge, likely due to low testing numbers

● WC ratio may now be slightly (~3x) higher 

than pre-Delta

Xiao et al. Metrics to relate COVID-19 wastewater 

data to clinical testing dynamics. medRxiv. 2021.

https://www.medrxiv.org/content/10.1101/2021.06.10.21258580v1


Median WC ratios across California samples 

processed by Biobot:

● Pre-vax. & pre-Delta: 0.03 (0.01-0.07)

● Post-vax. & pre-Delta: 0.07 (0.03-0.10)

● Post-Delta: 0.11 (0.05 to 0.18)

Data from California sites suggest WC ratio has not 
changed dramatically
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● The primary effect of vaccination and Delta are in changing disease activity: 

vaccination → fewer cases, Delta → more cases

● The WC ratio encodes: for the same disease activity level, will the 

wastewater signal be different?

● Zero or minimal change in WC ratio (<2x) due to vaccination

● Zero or minimal change in WC ratio (<3x) due to sweep of Delta

Key take-away: Data interpretation has not 
substantially changed
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WC ratios might give hints about vaccine efficacy

17



Thank you.
Scott Olesen, PhD
Computational Epidemiologist

olesen@biobot.io

www.biobot.io

mailto:olesen@biobot.io
http://www.biobot.io
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RESULTSResults



“When can we get back to 
work in person?

What are agencies doing 
in order to do so safely?

”
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COVID PROTOCOLS
Covid Protocols

COVID Hot l ine

COVID Test ing

Contact  Tracing

Symptom Checkl ist



RETURN TO WORKPLACESafe Return to Workplace Plan
F i e l d / O n - S i t e

W o r k e r s
O f f i c e

W o r k e r s

Continue working as 
usual with Covid 

protocols

2 days in the office
3 days telecommuting

F a c e
C o v e r i n g s

P h y s i c a l
D i s t a n c i n g

Required indoors
& outdoors if within 6 

ft

Recommended 
where feasible

L a r g e
G a t h e r i n g s

C o m m o n
A r e a s

Allowed but
some 

restrictions

Allowed but
some restrictions

C a r p o o l i n g
&  P a r k i n g

Continue subsidy 
programs

Face coverings required

T r a n s i t
P r o g r a m s



RETURN DATEDo We Have A Return Date?

EBMUD

Sewage

Signal

County

Public

Health

State

Public

Health

National

Public

Health

SF Bay 

Area

Public

Health
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TELECOMMUTINGTelecommuting Benefits
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HYBRID MODELHybrid Model

In-Person Telecommuting

*Exac t  r a t i o  TBD



Thank you!
Any questions?

EILEEN M. WHITE, PE

DIRECTOR OF WASTEWATER

EILEEN.WHITE@EBMUD.COM



Tom Rosales
ASSISTANT DIRECTOR
CITY OF SAN DIEGO







WASTEWATER
COLLECTION

Collects wastewater 
from source and delivers 

for treatment

WASTEWATER
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Treats and disposes of 
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(both Muni and Metro)
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Potable reuse production

CUSTOMER SUPPORT,
EXTERNAL AFFAIRS
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Q&A



Process for Claiming Contact Hours for 

this Webinar

1. Log in to https://owen.cwea.org/ the Online Wastewater Education 

Network (OWEN) with your mycwea.org account info and find this 

program in “Your Dashboard”.  

2. Enter the attention codes as 1st attention check code – 2nd attention 

check code (XXXX-XXXX) in the “Attention Check Code” component 

under the "Contents" tab within 48 hours of the live webinar.

3. Your contact hours will be reflected in your mycwea.org account within 

2-3 weeks following completion.

https://owen.cwea.org/
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