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Finding PFAS

Initial EPA actions

PFAS exposure

Public health perspective on PFAS as a class

Case study (PFAS ethers) 



Environmental Working Group
is a non-profit, non-partisan organization dedicated to protecting human 
health and the environment.



Reports



Testing for PFAS as a class started in the 60’s
These findings suggest that there is widespread contamination of human tissues with 
trace amounts of organic fluorocompounds derived from commercial products.



2010/2015 PFOA 
Stewardship 
Program backstop
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PFAS in Water

PFAS exposure
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PFOA + PFOS
• Population-Wide Exposure to Per- and 

Polyfluoroalkyl Substances from Drinking Water in 
the United States

• ES&T 2020, 
https://doi.org/10.1021/acs.estlett.0c00713
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https://doi.org/10.1021/acs.estlett.0c00713
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The median total PFAS (sum of 16) 
concentration was 21.4 ng/L in the 
source water and 19.5 ng/L in the 
treated drinking water.

The median total ΣPFOS + PFOA 
concentration was 5.7 ng/L in the 
source water and 3.9 ng/L in the treated 
drinking water.

Per- and polyfluoroalkyl substances in source and treated drinking waters of the United States
Boone JS, Vigo C, Boone T, Byrne C, Ferrario J, Benson R, Donohue J, Simmons JE, Kolpin DW, Furlong ET, Glassmeyer ST. Sci Total Environ. 
2019 Feb 25;653:359-369. doi: 10.1016/j.scitotenv.2018.10.245. 

What is missed when you look at just PFOA + PFOS



What is missed when you look at just PFOA + PFOS

Legacy and Emerging Perfluoroalkyl Substances Are Important Drinking Water Contaminants in the Cape Fear River 
Watershed of North Carolina
Mei Sun, Elisa Arevalo, Mark Strynar, Andrew Lindstrom, Michael Richardson, Ben Kearns, Adam Pickett, Chris 
Smith, and Detlef R. U. Knappe
Environ. Sci. Technol. Lett. 2016, 3, 12, 415–419
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Remember these

What is missed when you look at just PFOA & PFOS



Tap Water Contributions to Plasma Concentrations of Poly- and Perfluoroalkyl 
Substances (PFAS) in a Nationwide Prospective Cohort of U.S. Women
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Hu XC, Tokranov AK, Liddie J, Zhang X, Grandjean P, Hart JE, Laden F, Sun Q, Yeung LWY, Sunderland EM. Environ Health Perspect. 2019 
Jun;127(6):67006. doi: 10.1289/EHP4093. 
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PFAS in food packaging
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Positive statistical associations between the LVE Substances’ 
level in the blood and triglycerides albumin, albumin/globulin 
ratio, and FT3, and negative statistical associations for alpha-2-
globulins, IgG, IgM, and estradiol.

Structure from https://cen.acs.org/environment/persistent-pollutants/Solvay-withheld-PFAS-toxicity-data/99/web/2021/01

Kabadi et al,  Food and Chemical Toxicology 112 (2018) 375–382



Bloomberg Law, May 2019
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https://news.bloomberglaw.com/environment-and-energy/insight-the-case-for-regulating-all-pfas-chemicals-as-a-class
https://news.bloomberglaw.com/environment-and-energy/insight-with-pfas-one-size-fits-all-isnt-the-answer

https://news.bloomberglaw.com/environment-and-energy/insight-the-case-for-regulating-all-pfas-chemicals-as-a-class
https://news.bloomberglaw.com/environment-and-energy/insight-with-pfas-one-size-fits-all-isnt-the-answer


GLOBAL PERSPECTIVE

Scientific Basis for Managing PFAS as a Chemical Class
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Carol F. Kwiatkowski, David Q. Andrews, Linda S. Birnbaum, Thomas A. Bruton, Jamie C. DeWitt, Detlef R. U. Knappe, Maricel V. Maffini, Mark F. 
Miller, Katherine E. Pelch, Anna Reade, Anna Soehl, Xenia Trier, Marta Venier, Charlotte C. Wagner, Zhanyun Wang, and Arlene Blum. Environ. Sci. 
Technol. Lett. 2020, 7, 8, 532–543



GLOBAL PERSPECTIVE

Scientific Basis for Managing PFAS as a Chemical Class
• Extreme persistence & potential for harm 

• A more efficient approach is needed to address thousands of PFAS (per- and 
polyfluoroalkyl substances)

• Most consistent feature  (persistence) 
• leads to – accumulation in the environment, including water, air, sediment, soil, 

plants, and living organisms including people
• High mobility

• PFAS chemical features lead to a broad range of adverse health outcomes 
associated with exposure

19

Carol F. Kwiatkowski, David Q. Andrews, Linda S. Birnbaum, Thomas A. Bruton, Jamie C. DeWitt, Detlef R. U. Knappe, Maricel V. Maffini, Mark F. 
Miller, Katherine E. Pelch, Anna Reade, Anna Soehl, Xenia Trier, Marta Venier, Charlotte C. Wagner, Zhanyun Wang, and Arlene Blum. Environ. Sci. 
Technol. Lett. 2020, 7, 8, 532–543



PFAS are a moving target

• Lots of change since this talk was proposed
• Regulations at the state and federal levels
• Analytical methods development
• New PFAS definitions (OECD, EPA …)
• EPA testing strategy – PFAS groups

20



fluorinated pharmaceuticals

21
Hammel et al, Implication of PFAS definitions using fluorinated pharmaceuticals. iScience 2021.



Case study - per- and polyfluoroalkyl ether acids
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• Washington et al, Nontargeted mass-spectral detection of chloroperfluoropolyether carboxylates in New Jersey soils, Science 2020.
• https://www.nj.gov/dep/dsr/supportdocs/NewSupportDocuments.html
• https://www.epa.gov/system/files/documents/2021-10/genx-final-tox-assessment-general_factsheet-2021.pdf

• Solvay has described the ClPFPECAs as 
"replacements"

• half-life 2.5-3 years
• “an order of magnitude more bioaccumulative than 

PFOS in white perch liver”
• New Jersey Interim Specific Ground Water Quality 

Standard of 2 ppt

https://www.nj.gov/dep/dsr/supportdocs/NewSupportDocuments.html


A few compounds that straddle the line between 
definitions of PFAS
PFMOAA, PFO2HxA, PFO3OA, PFO4DA, PFO5DoA
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Sun et al . , Environ. Sci. Technol. Lett. 2016, 3, 12, 415–419

In serum testing in 2017-2018
PFO4DA was detected in 99% of samples
PFO5DoA was detected in 88% of samples
PFO3OA was detected in 28% of samples 
PFMOAA not tested for
6 months after ending exposure, levels of PFO5DoA decreased 28% and levels of PFO4DA decreased 65%.

Kotlarz N et al. Measurement of Novel, Drinking Water-Associated PFAS in Blood from Adults and Children in Wilmington, North 
Carolina. Environ Health Perspect. 2020 Jul;128(7):77005. doi: 10.1289/EHP6837. 

https://ehp.niehs.nih.gov/doi/full/10.1289/EHP6837


Per- and Polyfluoroalkyl Substances (PFASs) in 
Airborne Particulate Matter (PM2.0) Emitted During 
Floor Waxing: A Pilot Study.

25

Zhou J, Baumann K, Chang N, Morrison G, Bodnar W, Zhang Z, Atkin JM, Surratt JD, Turpin BJ. 
Atmos Environ (1994). 2022 Jan 1;268:118845.  doi: 10.1016/j.atmosenv.2021.118845.



More PFMOAA

• 100% of people in a study of nearly one thousand residents living 
near a fluorochemical plant in China had detectable perfluoroalkyl 
ether carboxylic acids such as PFMOAA in their serum samples. 

• these compounds comprised 7% of the residents total PFAS body burden 
• if PFOA was excluded these chemicals made up nearly 30% of the PFAS body 

burden. In

• a study of aquatic organisms in the Xiaoqing River estuary in China, 
PFMOAA accounted for 32.5% of the total PFAS measured in 
organisms. For rural residents estimated daily intake values were 6.7 
times higher for PFMOAA than for any other PFAS compounds.
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https://pubs.acs.org/doi/10.1021/acs.est.0c02888
https://pubs.acs.org/doi/abs/10.1021/acs.est.1c00965


PFAS?
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YES NO
• OECD 2021
• Fully fluorinated
• Glüge et al. 

• OECD 2018
• Buck et al. 2011
• U.S. EPA working definition

• The current U.S. EPA definition for a PFAS used by the Office of Research and Development and 
defined within the TSCA section 8(a)(7) proposed rule and the EPA testing strategy, is 

“a structure that contains the unit R-CF2-CF(R')(R''), where R, R', and R'' do not equal "H" and the carbon-carbon 
bond is saturated (note: branching, heteroatoms, and cyclic structures are included)... For example, chemicals 
with (-CF2-) that are not (-CF3) are expected to degrade in the environment and most substances with only one 
terminal carbon (-CF3) are expected to degrade to trifluoroacetic acid, which is a well-studied non-PFAS.”



How is the definition used?

• These compounds are not on the TSCA inventory and would not be subject 
to test orders

• Proposed TSCA Section 8(a)(7) reporting rule requires - “including both 
byproducts that are separated from that other substance or mixture and 
impurities that remain in that substance or mixture.”
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