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MclLellan Lab Research

New indicators of fecal pollution
Microbiome of animals and sewage

sewage population structure water analysis
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What are the organisms in sewage? Should the beach be
What is the health risk and viral load? closed?



How can we test the whole community at once?

Sewage is a representative sample of humans

SARS-CoV-2 (viruses that causes Covid-19) is shed in feces, also enters sewer system
through kleenex, salvia



How many people have Covid-197
This was the early testing scenario

Test people who have symptoms



How many people have Covid-197?



Barrier 2. Public health agencies want to see SARS-CoV-2
wastewater data in their own communities to gain confidence in
its application and utility.

Growing examples in many areas
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Broad insights

Experts Panel

Public health insights

Q = © Dashboards
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Explanations on variability
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Wisconsin SARS-CoV-2 Wastewater Surveillance

McLellan Lab Activities
* |nitiated monitoring for Racine, Milwaukee, and Green Bay as part of a Statewide
surveillance effort with the Wisconsin State Laboratory of Hygiene at UW-

Madison, funded by Department of Health Services, now sampling 12 WWTPs

* Developing methods for tracking variants in sewage

12 service areas
~~1.8 M people




Paper submitted to
Environmental Science and Technology

N1/N2 Variability < What is the precision in
assay/filter/sample the measurements?
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Sampling frequency <+—— How often should we sample?

2x/week
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Paper submitted to
Environmental Science and Technology

N1/N2 variability What is the precision in
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Sampling and method overview

24 hour flow weighted
sample at the WWTP

Sample processing —
(RNA concentration) SIEEe dd CR quantification




Sampling and method overview

:V / Standard
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Tricky

Just like the clinical lab

Sample processing
(RNA concentration)




Paper submitted to
Environmental Science and Technology
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,f“ s Map of Milwaukee, WI
— Sewer Service Area

400 square miles
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Paper submitted to
Environmental Science and Technology

N1/N2 variability PR
assay/filter/sample

. . ﬁ%
.

Sampfih‘g"fre‘quency —

2x/week

Correlate «—— Does wastewater reflect
T prevalence in . e
. g = lomeunity what is happening in the

community?



\Wastewater

dashboard
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WISCONSIN DEPARTMENT Search our website
Q/.HEAI‘TH SERVICES I'm looking for... Q

Topics A-Z:

© Get the latest on COVID-19
#, COVID-19 activity level

o) Diseases & Conditions COVID-19 COVID-19: Wisconsin Coronavirus Wastewater Monitoring Network

COVID-19: Wisconsin Coronavirus Wastewater Monitoring
Network

COVID-19: Data Pages

Jump to specific COVID-19 chart on this page:

Activity Level by Region and >
o Wisconsin wastewater surveillance County
o Learn how to download our data )
Alternate Care Facility >

https://www.dhs.wisconsin.gov/covid-19/wastewater.htm
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Many basic science
guestions remain

What is the effect of
travel time?

What is the effect of
temperature?
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Many basic science
guestions remain

What is the effect of
ravel time?

What is the effect of
emperature?
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WET WEATHER DIVERTABLE - 14,334 ACRES
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JONES ISLAND - 30,617 ACRES
SOUTH SHORE - 131,756 ACRES

SOUTH
‘SHORE
WRF
i LEGEND
ﬁ I DIVERTABLE - WET WEATHER FIGURE 1-4
! DIVERTABLE - MAINTENANCE WRF TRIBUTARY AREAS

0 | 2

[ VY

JONES ISLAND WRF
SOUTH SHORE WRF

COLLECTION SYSTEMS ANNUAL
INVENTORY AND PERFORMANCE
REPORT - 2018

srate

Probability Density

Ji SS

L
.
o
0] .
o
.
.
.

.
4
“'\

|

\ /

.

W

\ [

a"\\\']

L]

- L

s *" .

oct Jan Apr oct Jan Apr

Date

Paired t-test

alternative hypothesis: true difference in means is not equal to 0

044

o
Y
.

1=3.633
df = 75.00
p = 0.00051

4 2 o

p<0.05
2

t statistic

ConcPerCase$WWTP
- Jl

-~ SS



August 2020 - April 2021 Temperatures by Subsystem
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Variants are evolving

Phylogeny
Clade A

nextstrain.org
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Detection level of SARS-CoV-2 mutations (dark colors) and wild-type (light colors)
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N501Y targets Alpha, Gamma, and
Beta variants

A570D targets Alpha
K417T targets Gamma
K417N targets Beta

High levels of the wild-type SARS-
CoV-2 were detected in November to
February, followed by a drop in
overall levels, and increasing
detection of the Alpha and Gamma
variants.
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. . { Sampling frequency

2x/week

Wastewater monitoring for SARS-CoV-2 captures the
community burden of COVID-19

Correlate
lmmwne s s g s s g s e sy prevalence in
Sep Oct Nov Dec Jan community

Low sampling and technical variability makes this method sensitive
to changes in COVID-19 burdens: 9 cases /100,000

Ongoing research is needed to understand fate and transport of
the virus to aid in result interpretation

Detection and sequencing of variants in sewage samples is useful to
benchmark spread and success of different variants
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Questions?



