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Questions we would like to 

answer in this presentation

• What are PFAS?

• Why are North Carolina communities 

concerned about exposure?

• What are we doing to understand the 

extent and significance of this exposure?



PFAS?

• An abbreviation that stands for per- and 

polyfluoroalkyl substances

• A class of synthetic chemicals 

• Desirable properties

– High thermal resistance

– Water repellent

– Grease repellent

– Stain repellent



Two types of PFAS have been 

heavily studied  “Legacy Compounds”

Perfluorooctane sulfonate 

(PFOS)

Perfluorooctanoic acid 

(PFOA / C8)

Common uses:

Goretex, Teflon

Common uses: 

Firefighting, stain 

repellent



PFAS are found in many consumer products

http://www.sixclasses.org/



…but

• PFAS are persistent

• PFAS are toxic

• PFAS are bioaccumulative (long-chain) 

or mobile in the environment (short-chain)

Half-life = the time it takes for the concentration 

of a substance to decrease by half

Compound PFOA (C8) PFOS PFHxA (C6)

Half-Life

(Human)
3.8 years 5.4 years 32 days

C6 is the most 

similar to GenX, 

and gives us our 

best guess at 

its half-life



Why are North Carolina communities 

concerned about exposure?



In Wilmington, only C7 was detected in samples 

collected as part of EPA’s Third Unregulated 

Contaminant Monitoring Rule (2013-2015). 

C7 was only a very small percentage of the total 

PFAS concentration we could quantify

PFAS Concentration (ng/L)

Legacy PFAS GenX

Sun et al. (2016) ES&T Letters



… and GenX was only a small fraction of the 

total mass spectrometer response associated 

with PFAS

Sun et al. (2016) ES&T Letters

GenX

GenX Emerging PFAS

Mass Spectrometer Response
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By Adam Wagner and Tim Buckland GateHouse Media

Posted Jun 15, 2017 at 2:00 PM

Updated Jun 16, 2017 at 12:06 AM

Wilmington-area officials demand answers, action

during invitation-only meeting with company

WILMINGTON -- A former DuPont plant has been discharging an unregulated

toxic chemical into the Cape Fear River since 1980, company officials revealed

Thursday at a meeting with local and state officials.

The revelation came during the same meeting where officials from DuPont-

spinoff Chemours Co. admitted the GenX found in some North Carolina public

water supplies is likely coming from the Fayetteville Works site, about 100 miles

up the Cape Fear River from Wilmington.

Chemours wouldn’t commit to immediately stopping the discharge, although

company officials did say they are exploring several avenues -- including

tweaking the manufacturing process they believe is resulting in the GenX found

in the Cape Fear. The company demurred when pressed to stop that process

until they are certain the chemical is no longer leaking into the river.

“We are asking this company to cease discharging this toxin into our water until

we get more answers,” said Frank Williams, the chairman of Brunswick County

Commissioners. “At this point, we don’t have answers.”

Chemours manufactures GenX at Fayetteville Works, but believes that process is

not resulting in any discharge -- thereby adhering to the 99 percent capture-limit

set out in a 2009 U.S. Environmental Protection Agency (EPA) consent order

allowing the company to sell the chemical.

Chemours: GenX polluting the Cape Fear since

1980

Why are North Carolina communities 

concerned about exposure?



PFAS concentrations in the lower Cape Fear River 

have dropped dramatically since mid-June 2017
(Kings Bluff Intake)
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PFAS originate from emissions to air and 

water and can contaminate rivers, 

groundwater, air, soil, and plants

Davis et al., 2007 Chemosphere (67) 2011-

2019. “Transport of ammonium 

perfluorooctanoate in environmental media 

near a fluoropolymer manufacturing facility”



GenX detected in private drinking water 

wells >5 miles from plant

Red: >140 ng/L

Yellow: detect-140 ng/L

Green: non-detect

~1,000 wells analyzed:

GenX >140 ng/L: 225

Detect – 140 ng/L: 538

Non-detect: 231

Max. GenX: 4,000 ng/L

GenX detections in 3

counties
https://files.nc.gov/ncdeq/GenX/Presentation_Ma

y29InfoSession_StPaulsMiddleSchool.pdf



Disposal of waste and sewage sludge as well as 

fire fighting training can contaminate groundwater 

and surface water with PFAS

14

Disposal of waste and sewage sludge as well 

as fire fighting training can contaminate

groundwater and surface water with PFAS
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Runoff

Fire fighting training area

Land-applied sewage sludge

Disposal of waste and sewage sludge as well 

as fire fighting training can contaminate

groundwater and surface water with PFAS
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Based on UCMR3 data, PFAS were 
detected in 20 public water systems 

located in 11 NC counties
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Based on EPA data (2013-2015), PFAS 

were detected in 20 public water systems 

located in 11 NC counties



High levels of PFAS are present in the Haw River at 
Bynum (drinking water source for Pittsboro)
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