
Wastewater Contributions to PFAS and 
Pesticides in the Potomac River Basin

Sam Miller, Hydrologist: smiller@usgs.gov

Chesapeake Bay Program Toxic Contaminants Workgroup: January 14, 2026

This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition that 

neither the U.S. Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information.

Collaborators

Larry Barber, Kaycee 

Faunce, Dan Burns, Paul 

Bradley, Jacob Fleck, 

Stephanie Gordon, Michelle 

Hladik, Jeramy Jasmann, 

Emily Majcher, Mitch 

McAdoo, Sindy Mejia, Kelly 

Smalling, Brianna Williams 

(USGS); 

Ryan Hollins, Malinda Frick, 

Conor Lewellyn          

(MITRE Corporation); 

Lee Blaney, He Ke (UMBC); 

and many more



• Potential PFAS sources to 
municipal wastewater:
• Down-the-drain products
• Landfilled products (leachate)

• Potential sources to 
industrial wastewater:
• Chemical Manufacturing
• Plastics and Resins
• Paper Mills and Products
• Airports
• Electronics Industry
• Refuse Systems
• Oil and Gas
• Textiles and Leather
• …more than 90 industries

PFAS in Wastewater
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• Pesticides can be introduced to municipal 
wastewater through a variety of pathways:
• Tap water 

• laundry and cleaning products 

• human and pet waste 

• industrial processes

Pesticides in Wastewater
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Accumulated wastewater model
• Estimate the percentage of treated 

wastewater in drinking water intakes

• Calculate wastewater percentage in 
each stream segment and predict 
contaminant concentrations



Study Area: Potomac River Basin 
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• 32 stream sites sampled during low flow spanning a 
range of wastewater percentage
• ~500 parameters collected at each site

• Municipal wastewater effluent sampled for PFAS:

• Pesticide concentrations compiled from literature:

Preliminary Information – 
Subject to revision. Not for 

Citation or Distribution
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Measured PFAS vs Accumulated Wastewater
• General increasing PFAS 

concentration with accumulated 
wastewater with exceptions
• Big Rocky Run
• Accotink Creek
• Rocky Spring Branch
• Cub Run



Predicted PFAS Concentrations
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Predictions at Drinking Water Intakes
• PFAS predictions at surface water 

intake locations for public water 
supply were compared to MCLs

• Some predictions at intake locations 
exceeded MCLs:
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PFAS Vulnerability from Landscape Sources
Water Sensing and Hydrology for Environmental Decision Support (WaterSHEDS)

• Collaborators from the MITRE 
Corporation developed a PFAS 
vulnerability score based on 
presumptive sources:
• DoD facilities

• Formerly use defense sites (FUDS)

• Runways

• Landfills

• NPDES

• Fire stations

• Oil and gas facilities

• Facilities of interest



(#) = Detections
* = Previously undetected by USGS in Potomac River Basin
^ = Detected fewer than 10 times
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• 49/183 pesticides detected
• 14 target pesticides in bold
• Imidacloprid, atrazine, and prometon 

most often detected (88% of sites)

• 29/32 sites with detections
• 6-36 pesticides/site (average = 19)
• ∑18-1,458 ng/L (average = 408 ng/L)

• 10 detected PFAS pesticides
• Fluopicolide, Dithiopyr, Prodiamine, 

Fluridone, Fipronil, Fipronil Sulfone, 
Fipronil Desulfinyl, Fipronil Sulfide, 
Bifenthrin, Fipronil Desulfinyl Amide

• Most detections were below 
aquatic life benchmarks
• Imidacloprid (82%) and fipronil (47%) 

frequently exceeded chronic 
benchmarks for invertebrates

Detected Pesticides
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Potential Ecotoxicity to Invertebrates 
and Management Implications

• Invertebrates at most of the sites (23/32; 
72%) were potentially at risk to chronic 
exposure from pesticide mixtures 
• *Imidacloprid, fipronil, and bifenthrin

• Three sites had an invertebrate acute toxicity 
quotient greater than 1

• Impaired streams that lack healthy 
invertebrate communities require 
management plans to improve conditions
• Implementation plans that do not address 

pesticide contamination may fall short of 
efforts to remediate invertebrate communities
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Pesticides and PFAS Often 
Present in Mixtures

Preliminary Information – Subject to 
revision. Not for Citation or 

Distribution

• PFAS are added directly and 
indirectly to pesticides
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USGS Accumulated 
Wastewater Research in 
the Potomac River Basin
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Presumptive Sources of PFAS: Upper Colorado River Basin
• Easily transferable to any watershed as a screening tool to assess potential risk

• These tools were recently applied in the Upper Colorado River Basin
• https://geonarrative.usgs.gov/ucolpfas/
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https://rconnect.usgs.gov/potomac-accumulated-wastewater/



Questions?
Sam Miller

smiller@usgs.gov

Potomac River from Weverton Cliffs

“Water is the most critical resource issue of our lifetime and our children’s lifetime. 
The health of our waters is the principal measure of how we live on the land.”          

– First USGS Chief Hydrologist Luna Leopold
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https://rconnect.usgs.gov/potomac-accumulated-wastewater/
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https://rconnect.usgs.gov/potomac-accumulated-wastewater/
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https://rconnect.usgs.gov/potomac-accumulated-wastewater/
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https://rconnect.usgs.gov/potomac-accumulated-wastewater/
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