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What is wastewater monitoring?

According to the Water Environment Federation (WEF):

Public health wastewater monitoring involves systematic sample
collection, processing, and analysis followed by interpretation of
wastewater data to inform public health practice.

Wastewater and other forms of environmental surveillance (e.g.,
monitoring of air, soil, or high-touch surfaces) can be valuable
complements to more traditional public health tools such as syndromic
surveillance and clinical testing.

Source: WEF’s Network of Wastewater Based Epidemiology: https://nwbe.org/?page_id=77
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Wastewater Surveillance 101

Enroll Now

This course is designed to provide you with a foundational understanding of wastewater surveillance, an essential practice in monitoring public health.

In this introductory lesson, we will explore the basics of wastewater surveillance, including an overview of the field today, Current Programs, Key Players, and the Role
of Utility Professionals in Wastewater Surveillance.

Whether you're new to the field or looking to enhance your knowledge, this course will equip you with the essential skills and insights needed to navigate the
fundamentals of wastewater surveillance and the roles various stakeholders play. Start this lesson to begin discovering how wastewater surveillance plays a role in
protecting our communities.

Credit Amount: 2.0
Member Price: $0.00

Nonmember Price: $0.00

Developed in collaboration with the U.S. Centers for Disease Control and Prevention, this introductory elLearning course is designed for wastewater operators and
engineers new to wastewater surveillance. It covers foundational topics in four modules:

¢ Module 1: An Overview

¢ Module 2: Current Programs

¢ Module 3: Key Players

* Module 4: The Role of Utility Professionals

Source: https://learn.wef.org/local/catalog/view/product.php?productid=265
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Influenza Information for Water Professionals

Key Take-Home Messages

Influenza viruses cause respiratory illness that can be mild or serious enough to lead to
hospitalization and death. Because influenza viruses are constantly changing, people
can become infected with influenza muiltiple times in their lifetime. Some types of
influenza viruses can cause severe global pandemics.

What we know from clinical surveillance What wastewater workers need to know

e There are more than 1 billion cases of ¢ Positive cell cultures of influenza virus
seasonal influenza (or “flu”) worldwide from feces have been documented,
every year. but not positive cultures from

e In 2010 through 2022, seasonal flu caused wastewater. Nevertheless, spiked
9.3 to 41 million illnesses each year in the infective influenza virus can persist in
U.S. and was consistently one of the water matrices for days, weeks, and
leading causes of death. potentially longer depending on the

Source: https://nwbe.org/?page_id=1511#influenza
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COVID-19 Wastewater Monitoring:
SAMPLING AND ANALYSIS
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The NC Wastewater Monitoring Network is part of the

CDC National Wastewater Surveillance System

Zipcodes with wastewater sampling on 2020-02-26
where point size represents contributing population

* Programs in all 50 states with over
130 Million persons covered
* NC was one of eight initial states
funded in 2021; first funded by
state legislature in 2020
* Programs are supplemented by
* Federal wastewater testing 'Y
contract awarded to Verily
(~300 sites)
* Participation in
WastewaterSCAN (190 sites)



In August 2024, the CDC NWSS designated North Carolina as a

Center of Excellence (CoE)

Key partnerships
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https://www.cdc.gov/nwss/centersofexcellence.html
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NC Routinely Monitors of Five Pathogens at 34 Sites

NC Wastewater Monitoring Network began in January 20211
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Samples are mainly collected as a 24h composite
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Samples are processed and analyzed by ddPCR
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Wastewater monitoring is one of three

key metrics on NC Respiratory
Virus Summary Dashboard

(Updated Noon Each Wednesday)

Overall Wastewater trends correlate well
with Emergency Department
and Hospitalization Data Trends

But also provide complementary datal

OppAD

https://covid19.ncdhhs.gov/dashboard
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Emergency Department Visits for Respiratory Viruses

Latest Week: 7.7% of emergency room visits had syrmploms of a respiratony virus, 8 decrease from e
week before, (The weesk before was .09

Latest week: There were 1,082 hospital admizsions from the emergency department for people who were
diagnosed with or had symptoms of a respiratory virus This includes, but is not limited to, Influenza, RSV or
COVID-19. Ths is a decreasa Trom he week before. (The week before was 1,148 hospital admissions fram
the emergency department)

COVID-19 Wastewater Monitoring
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Wastewater monitoring data are used frequently

by the public and access correlates to disease activity
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N EW NORTH CAROLINA WASTEWATER MONITORING NETWORK

' Wastewater Monitoring Network will be updated every Wednesday
DAS H B OA R D - Wastewater Data Collected: 1/3/2021 - 9/10/2025

Updated on September 17, 2025
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NEW
DASHBOARD!
SARS-CoV-2
Wastewater Site
Trends

Site levels are
increasing at
8/23 sites.

NORTH CAROLINA WASTEWATER MONITORING NETWORK

Wastewater Monitoring Network will be updated every Wednesday
Wastewater Data Collected: 1/3/2021 - 9/10/2025
Updated on September 17, 2025

Wastewater Utility Sewershed Boundaries and Metrics i

Select Metric: Select Date for Metric on Map below:
[Trends -] [9/10/2025 |
O
& = K
/cj'&?-!f p
%9 ) '
£... @ Q it & ;
V- @ ‘4d Nor t h ‘
@] Ll Carolina

® ] %2 ®

South
Carolina
2 2025 Mapbox © OpenStreetMap
Legend:
-99% to -10% -9% to 0% 1% to 9% 10% to 99% 100% or greater Unknown




NEW
DASHBOARD!
FLUA, including
subtyping for H1
H3 and HS, is
publicly
available for

select sites.
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25.
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Wastewater Utility Sewershed Boundaries and Metrics
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NEW
DASHBOARD!
FLUA, including
subtyping for H1
H3 and HS, is
publicly
available for

select sites.

There was a
single detection
for week ending

04/09/2025.

(HISTORIC)

NORTH CAROLINA WASTEWATER MONITORING NETWORK

Vastewater Monitoring Network will be updated every Wednesday
Wastewater Data Collected: 1/3/2021 - 4/16/2025
Updated on April 23, 2025
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N EW NORTH CAROLINA WASTEWATER MONITORING NETWORK

Wastewater Monitoring Network will be updated every Wednesday
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NEW
DASHBOARD!
RSV data is also
available online.

There was
one detection
for week ending
09/10/2025.
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Wastewater monitoring data has been added to the

NEW CDC Respiratory lllness Data Channel
(updated as of 09/12/2025)

Respiratory llinesses Data Channel

This site is updated on Fridays.

@ For Everyone
SEPT. 12, 2025

WHAT TO KNOW

* As of September 12, 2025, the amount of acute respiratory illness causing people . . g
] Nationally, respiratory illness
to seek health care is at a very low level. is very low.

MODERATE

« COVID-19 activity is peaking in many areas of the country with elevated
emergency department visits and hospitalizations nationally.
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https://lwww.cdc.qov/respiratory-viruses/data/index.html

* Seasonal influenza activity is low, and R5V activity is very low.
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Voices from the Community:

Wastewater monitoring data remains useful to our community
(with permission to share)

“As an immunocompromised woman, current wastewater surveillance data is crucial for me ...
The NC Wastewater Monitoring Dashboard has been a trusted bright light in NC public health the
past several years. It is a gem that is not available in every state and | do not take it for granted ...
My family uses NC's wastewater surveillance data to choose when to schedule non-urgent doctor
and dentist appointments [and] to decide whether we attend group activities or not. Knowing the
level of community infections is the difference between going blind into a Covid surge or being
armed with correct and current information to increase measures to stay safe and healthy.”

- Anonymous dashboard user

"Wastewater surveillance is a valuable tool for local health departments to track illnesses like flu
and COVID in our communities. We use the information to inform health messaging and encourage
public health action like vaccination or notifications to local healthcare providers."

- Ellis D. Matheson, Buncombe County Health Director



Highly Pathogenic Avian Influenza (H5N1): Using
wastewater as a tool to support PH response




H5N1 is a type of avian influenza A virus that occurs mainly

in birds (and is highly pathogenic to BIRDS!)

Current situation e In 2024 it spread to U.S. dairy cows, a new and

National situation summary unexpected host of the virus.

Person-to-person spread Current public health risk e Several human cases have occurred in U.S. dairy

workers since then.

There is no known person-to- The current public health risk
NONE person spread at this time. LOW is Low.

The current public health risk is low, but the

_ _ potential for the virus to spread in new or
different ways between animals and people
poses public health challenges and the situation
70cascs 1death . .
is being closely watched.

https://www.cdc.gov/bird-flu/situation-summary/index.html



After 4 weeks of non-detects in late winter 2024, we began to

see Influenza A detections across multiple sites
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Environmental Science & Technology Letters > Vol 11/Issue & > Article

ECOTOXICOLOGY AND PUBLIC HEALTH | May 20, 2024

Detection of Hemagglutinin HS Influenza A Virus Sequence in Municipal Wastewater
Solids at Wastewater Treatment Plants with Increases in Influenza A in Spring, 2024
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Bird flu fragments found in Forsyth County
wastewater by Stanford University research group
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Forsyth County public health director wants public
to 'be aware, not fearful' after bird flu fragments NC NEWSLINE

found in wastewater o
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Avian influenza gene found in Forsyth County
wastewater discharge; dairy cattle suspected
source

Detection “doesn’t mean there is infectious H5N1 virus in wastewater,” county health
officials say

BY: LISASORG - MAY 29, 2024 12:52PM Q @ o @ 9 @ @



Public Health Action Toolkits:

Integrating wastewater monitoring results into
public health response

NWSS Checklists and Talking Points Pathogen
specific Wastewater Talking Points (in
collaboration with the NCDHHS Comms Office)
Public Health Action Decision Making Trees
(in collaboration with Communicable Disease
and Immunization Branches)

Healthcare Provider Memo Template WW
Notification Letter Template (sent to LHDs and
wastewater treatment plants)

Press Release Templates/Literature
Repository(se/sp, shedding, assay design,
validation, etc.)

Wastewater Scan Materials (FAQs, pilot
results)

Dear colleagues,

We are writing to inform you that influenza A{H3) virus was detected during routine wastewater
{sewags) manitaring in your area. Wastewster monitaring for influenza A[HS) is relatively new and we
are still learning about what HS detections in wastewater mean. Wastewster data cannot determine the
source of influenza A{H35) viruses, which could come from a human or from an animal source. Influenza
A[HS) wastewster data is published publicly 2nd can be found hers and hers.

- i itoring?

Wastewster monitoring is a form of environmentz| monitoring where wastewater (sewage) is tested for
the presence of disesse. It is widely used for surveillance of several other dissases, including COVID-13.
Wastewsater monitoring tests a composite sample made up from multiple samples collected over the
collection timeframe from the millions of gallons of wastewater flowing through wastewater treatment
plants every day and allows public health officizls to obtain insight into disease trends in the community.
While H5 specific wastewater manitoring is relatively new and maore information is nesded about how
to interpret the results, studies have shown wastewater testing provides information about owverall
trends and geographic spread of many viruses.

What does this mean?

A positive detection of influenza A[H5) virus in wastewater suggests that there are, or have recently
been, infactions in the community or environment served by the sewershed (the community ares served
by = wastewater collection system) where the wastewster sample was tzken. & sewershed map has
besen provided as an additional attachment. Wastewater data cannot determine the source of influenza
#|H5) viruses, which could come from a human or from an animal {like 2 bird) or 2n animal product {like
milk from an infected cow). A positive detection of influenza A{HS) virus in wastewater cannot be
translated into prevalence of influenza A[HS) virus in a community.

What should we do?

Detection of influsnza A{H3) virus in wastewster should be used a5 2n early warning sign that influsnza
A[HS) virus is present in the community or environment. The NC DHHS team will review syndromic
influenza and influenza-like illness data for the county, for one month after the last HS detection will
test all cats from the county be submitted for rabies testing, that test negative for rabies, and gather
infarmation about potential animal inputs that contribute to the sewershed for influenza A[H5) wirus
testing. Additional upstream sampling or investigation to determine a point or facility level source of the
HS signal is not recommended at this time. Actions may include:
*  Motify primary cares, urgent cares, and hospitals in the area to watch for potentisl cases and to
send any positive and unsubtypad flu A specimens to the Morth Carolina State Labaratory of
Public Health [SLPH) for subtyping until wastewater detections are negative for influenza A[{HS)
virus two weeks.
*  Motify the public, especially high-risk populations, of potential disease risk 2nd encourage
seasonal flu vaccination which can protect against co-infections.

The NC DHHS Flu ¥
prevention efforts.

sit2 has resources and tools to assist with vaccine, communication, and infection




Influenza A and H5N1 Decision Tree to integrate wastewater

monitoring results into the overall public health response

Positive Influenza A detection

Public Health Action Decision Tree for in wastewater?

Wastewater Monitoring of
Influenza A and HS

single HS detection In wastowater: Fallow algorithm l’ l‘
MNotify CD team via email and send - - .
Note: Wastewater survedllance can be an effective One Health tool. However, the goal of all pn'Dr'It',.r SEI'TI|J|ES tHl H3 HS:I to Continue pu'}“c health SIJ.NE_I”EI'IEE
subtyping wasiowater ks to understand and respond to potentlal human signal. Theretore, UMNC-CH for H5 SUb{ZYer\g and wastewater monitoring

wpstream sampding or Investigating to determine a point/facility kewel source of the HS signal
that may be coming from animal input into the wastewater Is not recommended at this time.

Is the sample positive for H5?

'

1. NCWMIN will notify CD team

2. CD team to notify NC DACS. Has there been an increase of Influenza A
of influenza-like-iliness activity (syndromic
surveillance or other data sources)?

3. Review GI5 map layers of suspected animal inputs,
recent wild bird detections, and ongoing animal cutbreaks.

Is a specific fadility or animal input (ongoing cattle outhreak,
milk processing facilities, farms, etc.) suspected as the likely source?

1. HEWMN wall nalify O L

MC DALE. Hich i Bt i it i o] It A

er inflone-ie-dleess asthity [syndremic
sunvaillases or scher dins soures]?

AND YES or NO
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et aed orgong aeimal cutbeeaks,

e Tamsiliny aar animnal inpat {orgoing catthe outbooak,
il proceaning Geiltae, M, i ) cpe et i th By s ?
NCWMN team (copy Resp Team) to notify the LHD and W\WTP

with summary of IL| activity and possible animal inputs.

i. Ifanimal sources are a consideration, ask about other possible
sources. Available for a coordination call if requested/needed.

ii. Consider call from Respiratory Team or LHD to notify
any facilities suspected as the source for awareness purposes.

ARD
t
AND
¥
Consider additional actions and refer to overall surveillance
strategy:
_ . i Testing cats that are negative for rabies
Worth Carolisa Wibiwitar Montoning Netwock) - R o R
Cmtr of Excalunce ii.  Asking healthcare facilities to send specimens
Dsclmstr- Do Trans i vt ke, 565 it 4 st iii.  Public communications (dependent on situation)

o ehawgr.




Weekly reporting to local health departments, wastewater

treatment plants, hospital-based epidemiologists, and
academic partners

. North Carolina Wastewater Monitoring Network Report: Infl A (Flu A), Infl B (Flu B) and
lEl* NCWM N—FLU—RSV—O 6042025... b Respiratory Syncytial Virus (RSV) Levels Measured in Wastewater
749 KB
Updated on 06/04/2025

Summary: in September 2023, the North Carolina Wastewater Monitoring Network (NOWMN) began measuring influenza
A (Flu A), Influenza B {Flu B), and Respiratary Syncytial Virus (RSV) levels in wastewater influent samples across 10 initial
sites In June 2024, testing for these pathogens transitioned from our academic partners at the University of North Carolina
at Chapel Hill (UNCCH) to the State Lab for Public Health (SLPH). The SLPH is currently testing for FluA, FluB, and RSV at 29
sites. Additional testing is being conducted at 6 sites by Verily via CDC contract that started in December 2023. This report

We have updated the wastewater report for Influenza A (Flu A), Influenza B (Flu B), and Respiratory Syncytial Virus (RSV) through e At T A T R P e s e
05/28/2025. Here are the highlights for the last two weeks:

Good Afternoon,

NC Wastewater Monitoring Locations for Flu A, Flu B, and RSV Sampling

e There were 0 detections for Flu A. { .
e There was 1 detection for Flu B: Cary 3 (05/28/2025). - =2 e
e There were 0 detections for RSV. g 2

The complete report, which summarizes results from 10/01/2024 to 05/28/2025 are attached. This report has also been added
to the Internal NCDHHS Wastewater Monitoring Dashboard.

FLU A Detections at 29 Sites

Note that these results, as well as influenza subtyping results by week, can be found on the public NCDHHS Wastewater
Monitoring Dashboard.

We welcome any questions you may have about these and any of our reports. Please do not hesitate to reach out.

Your NCWMN Team

Nicole L. Snyder, PhD, MPH

Public Health Epidemiologist

Occupational and Environmental Epidemiology Branch
North Carolina Wastewater Monitoring Network Team
Division of Public Health

North Carolina Department of Health and Human Services




Wastewater worker safety:

pathogen viability

Viability of H5N1 virus in wastewater is uncertain. Influenza A virus broadly could

feasibly be present in wastewater given its presence in feces and persistence in water
matrices, but it has not been confirmed. Recent H5N1 testing of dairy samples
showed that RNA positive samples were not positive for viable virus.

GE g &

Water Environment
Federation
the water quality people®



To reduce pathogen exposure, follow the right steps for donning (putting on) and doffing (removing)
personal protective equipment (PPE). Here is a short guide on how to properly don and doff the PPE listed,
along with tips on how to remove gloves when not wearing a disposable coverall.

Personal Protective Equipment Used

Wastewater worker safety:

infection prevention measures

I I Face shield or

Disposable safety glasses/
coveralls goggles

1; 8 Unzip coverall to waist and

e Stay up to date with seasonal influenza vaccination
Wash hands with soap roll back hood, avoiding
and water, followed by contact with inside. Pull first

* Understand appropriate disinfectant products use of alcohol-based Y R moving e Hove

hand sanitizer.
as your arm comes free.

 EPA list M for H5N1 ,_ .
e Remove shoes and tuck Use.un_gloved hand (touching only
\ | P trouser legs into socks, & the inside of coveralls) to free
‘L’L | EEERIED stl?p inﬁo Iegs of StlecondRarlTn and re"n&ove sgc%nd
1 gire coverall, pull on boots, glove. Roll coverall down body,
* Conduct job safety assessments (templates g1 T e e Kick off boots, and dispose of
—— over boots. coverall—only touching the inside.
available through WEF)
g Pull coverall over arms
gr;df:?gt;ﬁlglrds gr\en put Wash hands thoroughly with
) P t d h 1 glasses/goggles and pull sloaphanclljwa’aeﬁ thg:n ap_f_ly
ractice gOO yglene A <~ up hood and zip up alcohol-based hand sanitizer.
garment.
e Use personal protectlve equment @ Remove face shield or
: glasses/goggles from behind
Put on gloves. /) (\ by lifting band or earpieces,
' and discard or clean them

according to guidelines.

Alternate Glove Removal

. Use onﬁ gloved h.':\indI to grasp the Falmdor: otger I.,:;Ioveladnd Eeel it off,

H eeping the removed glove in your gloved hand. Then, slide the fingers of

Water Env'_ronment your now ungloved hand under the remaining glove at the wrist and peel it
Federaﬂon' off over the first glove. Discard both gloves, wash your hands thoroughly
the water quality people® with soap and water, and apply alcohol-based hand sanitizer.



https://www.epa.gov/pesticide-registration/epas-registered-antimicrobial-products-effective-against-avian-influenza
https://www.epa.gov/pesticide-registration/epas-registered-antimicrobial-products-effective-against-avian-influenza

Summary and Future of NCWMN Q;é g;% 8;%

* Wastewater monitoring is an important tool for detecting pathogens in wastewater
including H5N1.

* Current federal funding covers our program until July 2027
* Prioritizing support for wastewater treatment plants to continue sampling.
* Considering expanding to other pathogens depending on priorities and capacity.

* Continuing to grow our NC Wastewater Monitoring Network team.
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= IAs an immunocompromised woman, current wastewater survelllance data4$ crumalf “me. |USEJ O~
o ! = = Sk o b ] :h - . =
= ». gauge how much I can safely be out in communlty The C swater Monitoring :--:1. oard:hz JENEE
ad.bright light in NC public hg_glth;g _a§ sever l '. Bm that is notavs ab Ie inevery =

state and | do not take it for granted.

“My family uses NC's wastewater surveillance data to choose when to schedule non-urgent doctor and
dentist appointments. We use that information to decide whether we attend group activities or not.
Knowing the level of community infections is the difference between going blind into a Covid surge or
being armed with correct and current information to increase measures to stay safe and healthy.”

Authority (Chapel Hill/Carborro NC)\
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