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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?

Do any of the COVID-19 vaccines authorized for use in the United
States shed or release any of their components?

No. Vaccine shedding is the term used to describe the release or _

discharge of any of the vaccine components in or outside of the 1 ®
body. Vaccine shedding can only occur when a vaccine contains a o L.
weakened version of the virus. None of the vaccines authorized for ‘

use in the U.S. contain a live virus. mRNA and viral vector vaccines

are the two types of currently authorized COVID-19 vaccines

available.

@ Centers for Disease Control and Prevention
s CDC 24/7, Saving Lives, Protecting People™

MEDPAGETODAY

Special Reports > Exclusives

What's This About Delta Being
1,000 Times More Infectious?

— Here's where that frightening figure comes from

by Kristina Fiore, Director of Enterprise & Investigative Reporting, MedPage Today
July 23, 2021




The wastewater-case (WC) ratio formalizes this question

WC ratio = [wastewater SARS-CoV-2 concentration] / [# of reported Covid-19 cases]
WC ratio varies depending on virus biology and quality of case ascertainment:

e Lower per capita virus shedding » lower WC
e Less access to testing = higher WC
e More infections are asymptomatic » higher WC

Potential effects on wastewater data interpretation:

e Vaccination =» lower per capita shedding » same wastewater signal means more disease activity
e Delta » higher per capita shedding » same wastewater signal means more disease activity

Xiao et al.

. medRxiv. 2021.
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https://www.medrxiv.org/content/10.1101/2021.06.10.21258580v1

WC ratios can help estimate case undercounting

[Viral conc. in WW] =

[Infected population] x [Daily per capita stool production] x [Viral conc. in infected stool]

[Total daily wastewater flow]

E.g., in Boston during spring 2020:

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

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

e This result is comparable to but somewhat more extreme than results suggested from excess
death and seroprevalence surveys

Wu et al.

. mSystems. 2020.


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

Case estimates using WC ratio date back decades

In 1947, John Melnick used
the WC ratio to estimate that

99% of poliovirus infections POLIOMYELITIS VIRUS IN URBAN SEWAGE IN EPIDEMIC
AND IN NONEPIDEMIC TIMES '

were asymptomatic (i.e., no
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Figuee 2. Results of tests for virus in Manhattan sewage in relation to manifest cases in the area and im all of New York City.

Melnick JL.

American Journal of Epidemiology. Am J Epidemiol. 1947.



http://dx.doi.org/10.1093/oxfordjournals.aje.a119132
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https://www.medrxiv.org/content/10.1101/2021.06.10.21258580v1

Data from California sites suggest WC ratio has not
changed dramatically

) . . . W(C ratios by vax. rates and Delta prevalence
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Data from California sites suggest WC ratio has not
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Data from California sites suggest WC ratio has not
changed dramatically
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Key take-away: Data interpretation has not
substantially changed
e The primary effect of vaccination and Delta are in changing disease activity:
vaccination » fewer cases, Delta » more cases

e The WC ratio encodes: for the same disease activity level, will the
wastewater signal be different?

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

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




WC ratios might give hints about vaccine efficacy

How many people get what kind of infection?

Vaccinated  Vaccinated

Unvaccinated (scenario1) (scenario2)
Amongthe [

unvaccinated,
about one-third < _
of infections

are symptomatic.

But what if vaccination
only “downgraded” some
symptomatic infections
to asymptomatic ones?

——

The rest are
asymptomatic.

Vaccination reduces the risk
of symptomatic disease, and it
also seems to out nght preve nt Adﬂpfed from illustrations
many infections. by Dr. Natalie Dean




Scott Olesen, PhD

T h a n k yo u ° Computational Epidemiologist


mailto:olesen@biobot.io
http://www.biobot.io
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SARS-CoV-2 Monitoring in Raw Wastewater
& Safe Return to Workplace Plan
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EAST BAY EILEEN M. WHITE, P.E.
A
éB MUNICIPAL UTILITY DISTRICT 95 DIRECTOR OF WASTEWATER



Introduction to EBMUD
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Wastewater is a Valuable Resource

Types of Resources

Wastewater
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The Impact of One Test
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Collaboration




Results

Normalized SARS-CoV-2 virus New cases in county
concentration (copies / L of sewage) on sampling date
200,000 -
o - 1,200
100,000 - - 600
Not detected -& T T T 0
Jun Jul Aug Sep
—e— Normalized SARS-CoV-2 virus concentration —— 7-day rolling average of new cases in your county
New cases in your county
| Your sample | Median nationwide sample (in past 6 wks) | All other samples collected nationwide (in past 6 wks)
‘ AL 1 . u |
Not 1 200,000 400,000 600,000 800,000 1,000,000 > 1,200,000

detected

Normalized SARS-CoV-2 virus concentration (copies / L of sewage)




When can we get back to
work in person?

What are agencies doing
in order to do so safely?



ases & Vaccinations

Covid-19 Cases at EBMUD

Cumuilative...
o O O

o

Vaccine Mandate

From: ‘Wynne, Bridgett

Sent: Thursday, September 2, 2021 9:39 AM
Subject: EOT Message - 9/2/21

Good Morning:

This is a message from the Emergency Operations Director, David Briggs. Please share and post this
information for employees who do not have Outlook access. Thank you.

COVID-19 Vaccination and Testing
Please note the following changesto dates.

* Al empioyees must be fully vaccinated by 1,2021 incuding who are telec ing with
the exception of employeeswith sincerely held relgious beliefs or valid medical reasons for not getting
vaccinated, a determined by the District

*  Weekly COVID-19 testing will begin September 13, 2021 for unvaccinated staff, which wil be aliowed on District
time and at District expensethrough October 31, 2021. Testing kitswill be provided to employees During this
period telecommuting employees who are not vaccinated must have a negative COVID-19 test resuftno more
than 72 hours prior to entering a Districtworksite. Details about where to pick up test kits will foliow.

+  Beginning 1,2021, only have received official accommodations/exemptions from the
COVID-19 vaccination requirement will be allowed to continue the weekly testing protocol. This testing will
remain on District time and at Dstrict expense.

Please note that the District is contining to meet and confer with the Unions on the impacts of the COVID-19
Vaccination requirements. If those meetings resul in any changes reiated to vaccination and testing requirements, those
changes will be communicated in future messages.

Vaccinat ion Status

All employees must provide written proof of vaccination by completing the new e-form (PE-159) available on the
SplashPad PE-159: COVID-19 Vaccination Verification form. The PE-159 form will ask employeesto upload aphoto of
their proof of vaccination (photo of the QR code that can be obtained using the California Department of Public Heaith
Vaccination Record at https://myvaccinerecord.cdph.ca.gov ). If you have trouble completing the Form or accessing your
QR code, please contact Employ ee Services at x0764.

Vaccinat ion Exemption Requests

Employees with sincerely held religious beliefs or valid medical reasons for not getting vaccinated, asdetermined by the
Digtrict, will be provided a acc ion to enable to ise comply with these
vaccination requirements, including but not limited to being required to test weekly for COVID-18 and submi the resuits
tothe District. The forms to request an exemption related to the District Vaccination Policy have been posted to the
forms shop. The forms were built in Docusgn so they can be completed and electronically signed on a District
computer, Phone, or Pad.

PE-161 COVID-19 Medical Exemption Accommodation App!}(atmﬂ
PE-160 COVID-18 { ption A

If the exemption request is denied, employees wil have sk weeksto be fully vaccinated from the date of the denial, or
by November 1, 2021, whichever is later.

Vaccination Record
PE-159 COVID-19 Vaudination Verification

Ermployees are ol ki o o i ol T Dbt ey
lmmﬁh%mwdmuum(m
rerecord.
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Cowd Protocols

/ Symptom Checklist

<B COVID-19 Symptom Checklist

ESMUD

EMPLOYEE INFORMAT ION

COVID Hotline

Employee Name:
Employes Number:
Employee Supervisor:
Date:
SELF-CHECK QUESTIONS
Ohs O No

1. Within the last 10 days have you been diagnased W ith
D1 or had  test GonfiTming you hiave the virus?

s, have you had close comtagt” with Ost (Mine
1 2 household mamber) whe: s

Contact Tracing

2. During the last 1

a person finchu
 tested positive for COVID-18 of

potential or confirmed COVID-18

VANV ANVANRVAN

" COVID Testing

isolating due to &
Infection or

- was of cumertly s axpenenc ing symptoms consistent
with COVID-12 7

\fnr-sf:e(uhk fected parson for &
ur périad starting from 2 days befare

e COMID st

“Ciase contact is defined 45 50
tive tatalof 15 minutes o
pe=s onse, of for A8y
3. Have you had any one or more of these SyTMRITE today or O Yes (j No
o the past 24 haurs, which is new or not explained by &
e other than passibly having COVID-12?

ane whe wis wil
ore over a 24-
pic patients, 2 Jw,sum.r o

- Runny or congested

- Faver, chills, or - Headache
repeated shaking! " horiness of bresth, nose
L] difficulty breathing - Diarthea
- Caugh - Fasling uousaally weak - Nausea and vomiting
- Sors throat or fatigued
- Mwscle pain

- Loss of taste or smell
1f your response to ANY of the questions Is YES, please stay home and call
the District’s COVID-18 Symptom and Exposure Hotline at {510) 2877005 and

YOUF SUBBIVISOr.

Al fiesds required. See page 2 for full insfructions

%100+ 3120




Safe Return to Workplace Plan

Field/On-Site
Workers

Continue working as
usual with Covid
protocols

Transit
Programs

Continue subsidy
programs

Office
Workers

2 days in the office
3 days telecommuting

Carpooling
& Parking

Face coverings required

Face
Coverings

Required indoors
& outdoors if within 6
ft

Large
Gatherings

Allowed but
some

Physical
Distancing

Recommended
where feasible

Common
Areas

Allowed but
some restrictions

5 A R



Do We Have A Return Date?

County
Public
Health

State National
Public Public
Health Health




Telecommuting Benefits

Cookir;[
M

Commuting by Public Transportation




Telecommuting Benefits

Reduce Greenhouse Gas Stay Indoors During Wildfires
Emissions

Reduce Crime /) Potential Cost Savings ™ S General
Risks . | - on Office Space 2g8%  oN ' Flexibility




Hybrid Model

In-Person =t ’ Telecommuting

*Exact ratio TBD




- . Thank you'
Any questions?

EB EAST BAY EILEEN M. WHITE, PE

MUNICIPAL UTILITY DISTRICT ' . DIRECTOR OF WASTEWATER
EILEEN.WHITE@EBMUD.COM






City of San Diego
Public Utilities Department

COVID 19 CWEA/CASA Update

September 29, 2021



Public Utilities Department
What We Do

- Deliver clean, safe water to our 1.4 million community members

- Collect, treat, and dispose of wastewater for our City and several
surrounding communities, serving 2.2 million community
members



Overview of Department

Deliver high quality drinking water and recover wastewater for treatment and reuse

WATER DELIVERY WATER RECOVERY
WATER SYSTEM WATER WASTEWATER WASTEWATER
OPERATIONS CONSTRUCTION & COLLECTION TREATMENT & DISPOSAL
Imports and treats MAINTENANCE Collects wastewater Treats and disposes of
water for delivery A from source and delivers wastewater
Dlalitains walks for treatment (both Muni and Metro)

pipes and meters

PURE WATER OPERATIONS
Potable reuse production

FINANCE, ENGINEERING & PROGRAM
EMPLOYEE SERVICES & SUSERMER SUBRORT,
MANAGEMENT, PURE WATER PLANNING, EXTERNAL AFFAIRS
QUALITY ASSURANCE, ENVIRONMENTAL MONITORING &
INNOVATION & TECHNICAL SERVICES

TECHNOLOGY



Water Infrastructure

‘Q’ E The City of

Sutherfand SAN DIEGQ) . .
s | Water System - Operate nine reservoirs and three

_— plants for our water supply

B Water Treatment Plant
@  City of SD Water Pump Stations
City of SD Raw Water Pipes

= City of 8D Potable Water Pipes 20"+ ] Maintain 3,316 miles Of potable

[ city of SD Raw Water Reservoirs

i__i City of SD Service Area ~ Water mains and 104 miles Of
recycled water mains

ENCINITAS

>® “Miramar Water
Treatment Plant
/

¥ Reservoir

- Operate 49 pump stations to keep
water flowing to every community

EL CAJON

Alvarado Water

Treatment Piant - Read water meters, investigate, and
fix leaks

Upper Otay
¥ Reservoir
CORONADO!




Wastewater Infrastructure

- Treat wastewater for 15 regional
agencies

- Maintain 3,039 miles of sewer mains

- Operate 82 pump stations, four
treatment facilities, and two ocean
outfalls

- Produce roughly 20 million gallons of
recycled water per day




Water Quality & Sustainability

We test over 300,000 water/wastewater
samples per year and our drinking water is
treated using several processes

We have about 23 megawatts total of City-
owned and privatized on-site renewable
energy generation capacity

Our operations are sustainably focused:
Conservation, Pure Water, recycled water,
ocean monitoring, wastewater treatment
monitoring




COVID 19 (March 2020 — June 2021)

Extensive cleaning of work areas, vehicles and other equipment. Mandatory PPE
Distancing in vehicles and/or only one employee per vehicle

Creating different work shifts to minimize contact in muster areas and not
“cross contaminate” teams

Mandating certain work groups (engineers, food establishment, admin support)
perform their duties via teleworking

Offer specialized federal (FFCRA) and City (SDFFCRA) leave to cover illnesses or
need to care for family

Developed City-wide Covid exposure protocols. PUD with many “boots on the
round” operating divisions, still had to provide water/sewer services for public
ealth and safety reasons



COVID 19 (March 2020 — June 2021)

- Established standards for air exchanges in buildings with mechanical ventilation

(MERV-13)

- Daily departmental updates initially. First eight weeks of Covid-19 seemed like

2//7 Covid related work

- PUD participating in SCCWRP Covid-19 surveillance monitoring effort



COVID 19 (Present Day)

Since about June 2021, an easing of mandatory masking if vaccinated. Some
teleworking employees began to return to work, after consulting w/their supervisors

(July 2021) Relaxed visitations by outside vendors, consultants, etc. Limited access for
resources or to complete project timelines

Mandatory in public areas (inside and vehicles) again since August 2021. A return to
encouraging that employees remain teleworking when possible

Enhanced sanitation still occurring
(Sept 27, 2021) Mandatory status reporting by all City employees

(Dec 1, 2021) Mandatory vaccination required by all City employees. Employees may
submit a Reasonable Accommodation request for medical or religious exemptions

City allowing each Department to determine its needs for having employees being
present in the workplace versus teleworking



Questions?
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Process for Claiming Contact Hours for
this Webinar

1. Loginto the Online Wastewater Education
Network (OWEN) with your mycwea.org account info and find this
program in “Your Dashboard”.

2. Enfer the attention codes as 1st attention check code — 2nd atftention
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.

CWEA


https://owen.cwea.org/
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