Wit NC STATE UNIVERSITY

Wastewater-based
Surveillance (Epidemiology)
for COVID-19

Francis L. de los Reyes lll, Ph.D., BCEEM

Glenn E. and Phyllis J. Futrell Distinguished Professor of Environmental Engineering
Alumni Distinguished Undergraduate Professor
University Faculty Scholar
North Carolina State University



Wastewater Surveillance for SARS-CoV-2
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Uses of SARS-CoV-2 wastewater data

1. Trends tracking (relative changes over time)
Early detection (e.g., a second wave)
Tracking impact of interventions
Co-occurrence with other infections (e.g., flu)

2. Viral evolution
Diversity of circulating strains (is there a predominant strain?)
Relationships with other strains in the world (can give information about
source of a specific outbreak)

3. Identification of geographic areas of concern (i.e., hotspots)
More targeted direction of health interventions



All infected persons in sewershed
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“Wastewater + COVID”

This article is made available via the ACS COVID-19 subset for unrestricted RESEARCH re-use

and analyses in any form or by any means with acknowledgement of the original source.
These permissions are granted for the duration of the World Health Organization (WHO)
declaration of COVID-19 as a global pandemic.

pubs.acs.org/journal/estlcu

Presence of SARS-Coronavirus-2 RNA in Sewage and Correlation
with Reported COVID-19 Prevalence in the Early Stage of the
Epidemic in The Netherlands

Gertjan Medema,™ Leo Heijnen, Goffe Elsinga, Ronald Italiaander, and Anke Brouwer

Cite This: Environ. Sci. Technol. Lett. 2020, 7, 511-516 I: I Read Online
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Chronology of SARS CoV-2 surveillance in NC

* February 2020 -WW researchers thinking about surveillance
* March 2020- NSF RAPID proposal submitted

e April 2020 — NC Collaboratory funding, establishment of NC
Wastewater Surveillance Network
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Comparing Rates of Change in SARS-CoV-2 Wastewater Load and
Clinical Cases in 19 Sewersheds Across Four Major Metropolitan

Areas in the United States
SA RS-COV- 2 Wa Stewater Mitham Al-Faliti, Nadine Kotlarz, Camille McCall, Angela R. Harris, Adam L. Smith, Lauren B. Stadler,
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Timing and Trends for Municipal
Wastewater, Lab-Confirmed Case,
and Syndromic Case Surveillance of
COVID-19 in Raleigh, North Carolina

Nadine Kotlarz, PhD, David A. Holcomb, PhD, A. B. M. Tanvir Pasha, MS, Stacie Reckling, EA, Judith Kays, Yi-Chun Lai, PhD,
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Assessing Wastewater SARS-CoV-2
Loads as a Leading Indicator of
Fluctuations in COVID-19 Cases at Fine
Temporal Scales: Correlation Analysis
of Twenty Sewersheds Across North
Carolina
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NC Wastewater Monitoring Network Process

COVID-19 Wastewater Monitoring:
SAMPLING AND ANALYSIS
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Updated Every Wednesday by approximately 12:00 p.m.
Last updated February 8, 2023 at 12:15 p.m.
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COVID-19 Virus Particles Found in Wastewater

COVID-19 virus particles appearing in wastewater can signal how quickly th:
virus is spreading, even if people don't get tested or have symptoms.

Emergency Room Visits for COVID Symptoms

The percentage of all emergency department visits that are for COVID-like
symptoms can signal how much iliness there is in a community.

Ml

Emergency department visits that are for COVID-like illnesses (CLI).

&
More info

For the past year,
wastewater monitoring has
been one of four key
metrics for North Carolina!
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Health System Capacity

Rising levels of these can indicate strain on the health care system
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SARS-CoV-2 Wastewater Percent Change
NC Sites (32/39 sites current as of 2/8): 21/32 sites decreasing
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C Centers for Disease Control and Prevention
@@ CDC 24/7. Saving Lives, Protecting People™ Q

National Wastewater Surveillance System (NWSS)

National Wastewater Surveillance System

National Wastewater

Surveillance System National Wastewater Surveillance System
Wastewater (NWSS)

Surveillance
A new public health tool to understand COVID-19's spread in a community

Sistema Nacional de

Residuales

In response to the COVID-19 pandemic, CDC launched the On This Page
National Wastewater Surveillance System (NWSS) in September
2020. CDC developed NWSS to coordinate and build the nation’s
capacity to track the presence of SARS-CoV-2, the virus that causes
COVID-19, in wastewater samples collected across the country.

Progress in the U.S.
Wastewater surveillance can

provide an early warning of
COVID-19's spread in

Sampling Strategy

Testing Methods communities.

CDC's NWSS works with health departments to track SARS-CoV-2
Data Reporting and levels in wastewater so communities can act quickly to prevent the ~ How to Use COVID-19
glalics spread of COVID-19. NWSS is transforming independent local Wastewater Data

efforts into a robust, sustainable national surveillance system.



CDC'’s National Wastewater Surveillance System Expanding Coverage

* Began with 8 reporting jurisdictions, now
48 NWSS reporting jurisdictions with st et ooy e 20800
1,149 wastewater sampling sites

* Samples Submitted: 75,344 jurisdiction
samples, 84,550 total samples
(including contract samples)

e Median time from test to submit date
July 2021-July 2022 is 3 days

e 130,000,000 of the US population
covered.

* Biobot contract will continue until
July 2023!




WABE in the Philippines
Methodology:
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Weekly sampling (Nov - Dec 2020)
Barangay Risk Categories (CHO): Low, Moderate, High




WBE in the Philippines

- | International Journal of
Results: @ and Public Hoalth " ﬁ"'\"\"y irveillance in
| firmed the
Article viously reported
Multifaceted Assessment of Wastewater-Based Epidemiology identifying
for SARS-CoV-2 in Selected Urban Communities in Davao City, yetregistered in
~ Philippines: A Pilot Study llance

. /3--’_3" e Q Maria Catherine B. Otero 12, Lyre Anni E. Murao 3.4 Mary Antoinette G. Limen 502, Daniel Rev A. Caalim 3,
- Paul Lorenzo A. Gaite 4, Michael G. Bacus #07, Joan T. Acaso 3%(), Refeim M. Miguel 3(0, Kahlil Corazo 7,
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—ns amvasanmew X1y detection of

symptomatic or asmptomatic mutations usmg lesser resources,
cases, or symptomatic given that pools of individuals are
individuals who did not self- represented in every wastewater
report to their local health sample

monitoring unit



Future of WBE?

Wastewater-based Epidemiology (Centralized WWTPs) to Waste-Based
Epidemiology (Non-Sewered Systems)
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Future of WB - Global cooperation and collaboration

Welcome to the NSF Research Coordination Network (RCN) on Waste-

: Wastewater
¢ S h a rl n g Of Surveillance for water Surveillance for SARS-CoV-2 and Emerging Public Health Threats!
SARS-CoV-2 and This RCN aims to increase connections and collaborations across waste-
m et h O d S Emer gin g Public water surveillance research programs in order to maximize research

success and output. All activities are presented virtually and are freely

Health Threats

NSF Research Coordination

e Research

accessible to the research community. Explore the menus on the left to
learn more about our past and upcoming events and resources.

Annual Meeting Webinar Series

Collaboratory

Annual Meetings Workshops Training Resources

N e tWO r kS Webinar Series

Workshops

Other Resources

¢ Funding About Us
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