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A class of man-made chemicals
– Chains of carbon (C) atoms surrounded by fluorine (F) 

atoms, with different terminal ends
– Complicated chemistry – thousands of different 

variations exist in commerce
– Widely used in industrial processes and in consumer 

products
– C-F bond makes them very stable
– Hydrophobic
– Lipophobic
– Excellent emulsifiers, wetting agents, dispersants

Fluorine

Per- & Polyfluoroalkyl Substances (PFAS)

Perfluorooctanoic acid 
(PFOA) 

Perfluorooctanesulfonic
acid (PFOS)



Environmental Public Health Challenge
• Environmental contamination/human exposure

• Chemical class includes thousands of different chemicals
• Highly persistent (doesn’t breakdown in the environment)
• Released during production and industrial application

• Emissions to air
• Discharges to water
• Widespread contamination

• Consumer product use: food packaging, stain resistant materials, non-stick 
cookware and firefighting foam

• Challenges with drinking water (DW) treatment 
• Lack validated methods for measurement of most new-generation PFAS

• Human health effects for PFOA and PFOS well established based on human 
epidemiology and animal studies
• Low infant birth weights, effects on the immune system, liver effects, 

increased cholesterol levels, cancer and thyroid hormone disruption
• Largely unknown for other PFAS

• Many states are dealing with PFAS issues; some working to respond and asking 
for assistance 
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PFAS in the NC Cape Fear River
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The Cape Fear PFAS Story
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Analytical Instruments Comp. Tools & Workflows

Chemical Databases

• High resolution mass 
spectrometry

• Mass assigned to 
each peak observed

• Software calculates 
exact number and 
type of atoms 
needed to achieve 
measured mass

• Software and 
fragmentation 
inform most likely 
structure

• With mass, formula, structure known, potential identities 
determined by database search
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Molecular Formula:  C3HF5O3
Monoisotopic Mass:  179.984585 Da
[M-H]-:  178.977308 Da
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New Methods Development: 
Non-Targeted Analysis (NTA)

The CBS North Carolina TV News clip:  
http://wncn.com/2017/09/14/a-look-inside-the-rtp-
lab-testing-for-genx/

https://comptox.epa.gov/dashboard
http://wncn.com/2017/09/14/a-look-inside-the-rtp-lab-testing-for-genx/


Non-Targeted Analysis: Challenges

• Semi-quantitative results for chemicals without available standards
• Resources for High Resolution instrumentation 
• Expertise required for data analyses and interpretation
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November 2015 November 2016

Study Design for Research in Cape Fear
• Water sampling (discharge, surface, 

source, drinking) up- and down-
stream of source

• Before and after industry actions to 
remediate discharge

Application of NTA identifies and quantifies 
new PFAS - GenX

NTA Identifies GenX GenX Quantified



GenX in the News
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https://www.wwaytv3.com/2017/12/27/genx-dominates-the-news-in-2017/

First Broke, June 7, 2017



EPA Partners with North Carolina
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(Jun 2017)

Six weeks following outfall shutoff
Relative abundance decreases over time

Six weeks following outfall shutoff
Abundance fluctuates but does not decrease

Plant Outfall

Drinking Water Intake

EPA delivers 7 lab reports over 10 weeks 
to North Carolina Department of 
Environmental Quality (NCDEQ)



Data Support NC DEQ Public Health Actions

State directs Chemours to provide residents with bottled water after GenX found in 
preliminary well tests

RALEIGH – State officials have directed Chemours to provide bottled water to 11 homeowners near the company’s 
Fayetteville Works facility after the company’s preliminary test results showed GenX above state health goals in 
residential drinking wells.
The state Department of Environmental Quality and Chemours started testing residential wells near the facility after 
GenX was detected in 13 industrial, non-drinking water wells on the facility’s property. Chemours is testing the private 
wells for GenX. DEQ is testing private wells near the facility also, but in addition to testing for GenX, the state agency 
is also testing for two other fluorinated compounds, PFOA and PFOS. The state agency is testing for the three 
fluorinated compounds because they all have established health goals. The state expects its test results in the coming 
weeks.
To date, Chemours has received preliminary test results for 32 residential wells for people living near the facility. GenX
was not detected in 13 residential wells. GenX concentrations were found below the state’s provisional health goal of 
140 parts per trillion for eight other residential wells. The 11 homeowners with GenX levels above the state’s 
provisional public health goal were supplied with bottled water and health information about GenX. Most of the 11 
wells with elevated GenX levels are north of the facility.
The company’s test results have not been validated. Out of an abundance of caution, the state directed the company 
to supply bottled water to residents after receiving word Friday of the first batch of preliminary test results, and then 
again on Tuesday when Chemours notified the state of another batch of preliminary results.
“We want to make sure people with elevated concentrations of GenX in their wells have an immediate alternative 
water source,” said Michael Regan, secretary of the N.C. Department of Environmental Quality. “Making sure people 
have clean drinking water is our top priority.”
This week, DEQ has continued collecting water samples for residential wells nearest the facility. As of Wednesday, 
DEQ had collected water samples for 31 residential wells in Bladen and Cumberland counties. The state will send 
samples to Gel Laboratories in Charleston, S.C. for analysis and use the results of testing to determine if people need 
alternative sources of water and if GenX or the two other fluorinated compounds produced at the facility have moved 
into the surrounding community. If tests reveal levels of any of the fluorinated compounds above established health 
goals, the state will direct Chemours to provide affected homes with alternative water and health information on the 
compounds.
It’s important to understand that the state’s provisional health goal for GenX represents the concentration of GenX at 
which no adverse, non-cancer health effects would be anticipated in the most sensitive populations over an entire 
lifetime of exposure.
Health-related information on GenX, PFOA and PFOS has been posted to DEQ’s website at: 
https://deq.nc.gov/news/hot-topics/genx-investigation/health-related-resources-about-genx-pfoa-and-pfas. 
Residents with questions about the health effects related to GenX, PFOA or PFOS can contact the N.C. Department of 
Health and Human Services at 919-707-5900.

# # #

http://ncoits.pr-optout.com/Tracking.aspx?Data=HHL%3d:4;4?%26JDG%3C:5%3C460@%26SDG%3C90:.&RE=MC&RI=4870159&Preview=False&DistributionActionID=21606&Action=Follow+Link
http://ncoits.pr-optout.com/Tracking.aspx?Data=HHL%3d:4;4?%26JDG%3C:5%3C460@%26SDG%3C90:.&RE=MC&RI=4870159&Preview=False&DistributionActionID=21605&Action=Follow+Link
http://ncoits.pr-optout.com/Tracking.aspx?Data=HHL%3d:4;4?%26JDG%3C:5%3C460@%26SDG%3C90:.&RE=MC&RI=4870159&Preview=False&DistributionActionID=21604&Action=Follow+Link


Ongoing Partnership / Collaboration
• Continuing with NC DEQ

• On going consultation and follow-up testing/lab analyses
• PFAS air/stack monitoring support
• PFAS air dispersion modeling
• Visiting scientist

• Tech transfer to EPA Region 4
• Targeted PFAS methods
• Provide standards

• Collaboration with North Carolina State University on biomarker/health study in impacted 
communities

• Additional State requests for technical support
• NH, NJ, NY, OH, WV, MI, MN
• Common interest in NTA for more comprehensive assessment of PFAS and precursors in multiple 

environmental media
• Concern over air emissions and regional deposition
• Source attribution
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