Combining incubations, sensors, and
molecular approaches to understand
E. coli sources and wastewater

contamination across the Anacostia
River Watershed

What are the typlcal bacteria sources and thelr relatlve v
contributions for urban watersheds?
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Urban streams provide opportunities for human-
nature interactions







Fecal indicator bacteria are
used to assess recreational
risk
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Across the Anacostia watershed, many

streams are not safe
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2025 Bacteria Results |

NWB e The 2025 season was another hot, dry one. When

heavy rain came in late July, it brought floods to area.

The week of flooding was not captured in our data but

the long-term trends of variable water quality results
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continued. Wet conditions brought high levels of
bacteria to all tributaries. Many tributaries remained
elevated during dry conditions. This suggests multiple
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Challenge E. coli are not specific to human wastewater
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E. coli bacteria

EPA standard: 410 mpn/100ml
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Water Quality Monitoring Sites

SC-1: Sligo Creek at Fleetwood Terrace
SC-2: Sligo Creek at Maple Ave
SC-3: Sligo Creek North of Wayne Ave
SC-4: Sligo Creek at Dennis Ave
LB-1a: Long Branch at Rolling Terrace
LB-2: Long Branch at Becca Lily Park
NWB-1: Northwest Branch at Lane Manor
NWB-2: Northwest Branch at Burnt Mills
NWB-3: Northwest Branch at 38th Ave
NWB-4: Northwest Branch at Lamberton Dr
PB-1: Paint Branch at Berwyn House Rd
NEB-1: Northeast Branch at Calvert Rd
BWP-1: Bladensburg Waterfront Park
QR-1: Quincy Run at BWP
LBC-1: Lower Beaverdam Creek
at Beaver Rd.
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Anacostia River Keeper 2025 Maryland Report



Q1: What are the dominant sources of E. coli across the Anacostia Watershed?
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Q1: What are the dominant sources of E. coli across the Anacostia Watershed?

H1: Dominant sources of E. coli contamination will vary T

among streams depending on land cover and stormwater A
and wastewater infrastructure. =
* more human and canine E. coli in watersheds with sapen kD

greater human population densities
* more wildlife-sourced E. coli in watersheds with greater
forest cover

=
Approach: Sl '
1. Synoptic sampling: 20 locations 5 times >
1. Impervious cover: 19-49% Vih A o
2. Forest cover: 4-28% P
3. Population density: 890-4400 ppl/km2 AT
A
2. Bacteria: ./ |
Study sites i - hiierest Forestville %AO
1. Traditional incubation methods (IDEXX) Ejﬁ:jjf“ ~ @5 e b
2. Molecular source tracking (MST) Shwivnio] PN PR
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Mean E. coli concentrations assoclated with
population density
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Mean E. coli concentrations assoclated with
population density
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Housing
vacancy may
be a proxy for
infrastructure
condition.



Microbial Source Tracking: what are

sources of fecal bacteria?
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Digital droplet PCR technology
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« Abundance of host-
specific bacteria targets

* Expect to have
completed end of
summer



Q2: What sensor parameters are associated with E. coli concentrations?

) Wild and
nitar :
Human fecal Sanita .y.S(.awage domestic
flows (illicit animal fecal

material discharges, Stormwater runoff

material
overflows, leaks)

Potential Proxies
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Different sources of E. coli will respond to different controls,
require different proxies
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temperature stream
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Turbidity




Qz2: What sensor parameters are associated with E. coli
concentrations?
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E. coli concentrations span 4 orders of magnitude
within sites
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The best single predictor is tryptophan-like fluorescence
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Goal: predictive models of E. coli for each site
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Controls on E. coli vary but there are general patterns

Rainfall, likely Wastewater,
stormwater and unrelated to Wastewater
wastewater rainfall activated by rainfall Stormwater
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Controls on E. coli vary but there are general patterns

Rainfall, likely Wastewater,
stormwater and unrelated to Wastewater
wastewater rainfall activated by rainfall Stormwater

Do these behaviors reflect different -
sources of bacteria? Ba'"fa" &

. X

Are behaviors related to watershed LI
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L L. col/ concentrations Con5|stently asso<:|ated \x/|th
| tryptophan like fluorescence

Do sensor inferences align with microbial source
tracking results?

« |stryptophan a consistent predictor of E. coli and/or
MST across broader sample of watersheds?

£« Are watershed characteristics predictive of E, coli
sources and pro><|es7

= Goal this next yearComblnemultlple methods to |dent|fy key
& assessment tools for managers. What information is needed to
= understand manage and | |mprove system?
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ranslation

What are the take home points?
What does this mean for me?

Translation Slides - by Morgan Corey
Maryland'DNR, Watershed.and-Climate Services



What does this mean for me?

e E. colilevels vary across Anacostia watersheds, making it hard for community
members to anticipate safe conditions to fish, wade, and paddle

e Contamination comes from different sources with higher E. coli levels in
populated areas pointing to human & pet waste as a major pollution source

* No one size fits all approach = Site-specific solutions based on the source of
pollution

* Make it easy for residents to check WQ status & share risks

* Better anticipating wastewater pollution is needed to understand sources of
pollutants and reduce bacteria levels in the Anacostia watershed

* Repairing old infrastructure is key to prevent urban wastewater pollution



What does this mean for me?

What do | take from this if | am a practitioner:

 Contamination of streams comes from different sources in the Anacostia
 Solutions must be site-specific

* This research informs how to monitor WQ & estimate costs to monitor
(e.g. install sensors for WQ information, use trypto & CDOM as indicators)

What do | take from this if | am a regulator:

* Human wastewater is a major stressor in highly populated areas
 Target sites with high E. coli levels (Watts Branch) for the most impact

* Better anticipating typical wastewater pollution sources is needed to reduce
bacterial contamination in highly impacted urban streams



Thank you!

Questions?



