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DEQ’s Priority PFAS 
Group 1

PFMOAA PMPA

PFO2HxA PEPA

PFO3OA

• These are PFAS that are specific to 
NC and the waterbodies sampled in 
the lower Cape Fear region. 

• There is not much existing toxicity 
information for these PFAS. 
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• There is not much existing toxicity information for these PFAS. 

PFAS 
Compound

Exposure 
Data

Toxicology 
References

Human Biomonitoring 
Studies

PFMOAA DEQ, NCSU 3 (1–3) 2 (2,4,5)

PMPA DEQ, NCSU 0 1 (7)

PF02HxA DEQ, NCSU 0 2 (4,7)

PEPA DEQ, NCSU 0 1 (7)

PFO3OA DEQ, NCSU 0 2 (4,7)

Presenter Notes
Presentation Notes
(1) Vance, S. 30-Day Immunotoxicity Study of PFMOAA in C57BL/6 Mice. 2019.
(2) Li, Y.; Yao, J.; Zhang, J.; Pan, Y.; Dai, J.; Ji, C.; Tang, J. First Report on the Bioaccumulation and Trophic Transfer of Perfluoroalkyl Ether Carboxylic Acids in Estuarine Food Web. Environ. Sci. Technol. 2021, acs.est.1c00965. https://doi.org/10.1021/acs.est.1c00965.
(3) Yao, J.; Pan, Y.; Sheng, N.; Su, Z.; Guo, Y.; Wang, J.; Dai, J. Novel Perfluoroalkyl Ether Carboxylic Acids (PFECAs) and Sulfonic Acids (PFESAs): Occurrence and Association with Serum Biochemical Parameters in Residents Living Near a Fluorochemical Plant in China. Environ. Sci. Technol. 2020, 54 (21), 13389–13398. https://doi.org/10.1021/acs.est.0c02888.
(4) Woodlief, T.; Vance, S.; Hu, Q.; DeWitt, J. Immunotoxicity of Per-and Polyfluoroalkyl Substances: Insights into Short-Chain PFAS Exposure. Toxics 2021, 9 (5), 100.
(5) Yao, J.; Pan, Y.; Huan, Y.; Dai, J. Occurrence of Novel Perfluoroalkyl Ether Carboxylic Acids in River Water and Human Urine Quantified by a Simple Liquid–Liquid Microextraction Approach Coupled with LC–MS/MS. Environ. Sci. Technol. Lett. 2021, 8 (9), 773–778. https://doi.org/10.1021/acs.estlett.1c00563.
(6) Hopkins, Z. R.; Sun, M.; DeWitt, J. C.; Knappe, D. R. Recently Detected Drinking Water Contaminants: GenX and Other Per‐and Polyfluoroalkyl Ether Acids. Journal‐American Water Works Assoc. 2018, 110 (7), 13–28.
(7) Petre, M.-A.; Genereux, D. P.; Koropeckyj-Cox, L.; Knappe, D. R. U.; Duboscq, S.; Gilmore, T. E.; Hopkins, Z. R. Per- and Polyfluoroalkyl Substance (PFAS) Transport from Groundwater to Streams near a PFAS Manufacturing Facility in North Carolina, USA. Environ. Sci. Technol. 2021, 55 (9), 5848–5856. https://doi.org/10.1021/acs.est.0c07978.
(8) Kotlarz, N.; McCord, J.; Collier, D.; Lea, C. S.; Strynar, M.; Lindstrom, A. B.; Wilkie, A. A.; Islam, J. Y.; Matney, K.; Tarte, P. Measurement of Novel, Drinking Water-Associated PFAS in Blood from Adults and Children in Wilmington, North Carolina. Environ. Health Perspect. 2020, 128 (7), 077005.
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• How can we regulate PFAS that have no toxicity data?

PFAS 
Compound

Exposure 
Data

Toxicology 
References

Human Biomonitoring 
Studies

PFMOAA DEQ, NCSU 3 (1–3) 2 (2,4,5)

PMPA DEQ, NCSU 0 1 (7)

PF02HxA DEQ, NCSU 0 2 (4,7)

PEPA DEQ, NCSU 0 1 (7)

PFO3OA DEQ, NCSU 0 2 (4,7)

Presenter Notes
Presentation Notes
(1) Vance, S. 30-Day Immunotoxicity Study of PFMOAA in C57BL/6 Mice. 2019.
(2) Li, Y.; Yao, J.; Zhang, J.; Pan, Y.; Dai, J.; Ji, C.; Tang, J. First Report on the Bioaccumulation and Trophic Transfer of Perfluoroalkyl Ether Carboxylic Acids in Estuarine Food Web. Environ. Sci. Technol. 2021, acs.est.1c00965. https://doi.org/10.1021/acs.est.1c00965.
(3) Yao, J.; Pan, Y.; Sheng, N.; Su, Z.; Guo, Y.; Wang, J.; Dai, J. Novel Perfluoroalkyl Ether Carboxylic Acids (PFECAs) and Sulfonic Acids (PFESAs): Occurrence and Association with Serum Biochemical Parameters in Residents Living Near a Fluorochemical Plant in China. Environ. Sci. Technol. 2020, 54 (21), 13389–13398. https://doi.org/10.1021/acs.est.0c02888.
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(5) Yao, J.; Pan, Y.; Huan, Y.; Dai, J. Occurrence of Novel Perfluoroalkyl Ether Carboxylic Acids in River Water and Human Urine Quantified by a Simple Liquid–Liquid Microextraction Approach Coupled with LC–MS/MS. Environ. Sci. Technol. Lett. 2021, 8 (9), 773–778. https://doi.org/10.1021/acs.estlett.1c00563.
(6) Hopkins, Z. R.; Sun, M.; DeWitt, J. C.; Knappe, D. R. Recently Detected Drinking Water Contaminants: GenX and Other Per‐and Polyfluoroalkyl Ether Acids. Journal‐American Water Works Assoc. 2018, 110 (7), 13–28.
(7) Petre, M.-A.; Genereux, D. P.; Koropeckyj-Cox, L.; Knappe, D. R. U.; Duboscq, S.; Gilmore, T. E.; Hopkins, Z. R. Per- and Polyfluoroalkyl Substance (PFAS) Transport from Groundwater to Streams near a PFAS Manufacturing Facility in North Carolina, USA. Environ. Sci. Technol. 2021, 55 (9), 5848–5856. https://doi.org/10.1021/acs.est.0c07978.
(8) Kotlarz, N.; McCord, J.; Collier, D.; Lea, C. S.; Strynar, M.; Lindstrom, A. B.; Wilkie, A. A.; Islam, J. Y.; Matney, K.; Tarte, P. Measurement of Novel, Drinking Water-Associated PFAS in Blood from Adults and Children in Wilmington, North Carolina. Environ. Health Perspect. 2020, 128 (7), 077005.
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Cousins et al. 2020

• “Grouping” PFAS is complicated and should be done using scientifically sound and defensible 
methods that utilize as much toxicological and biochemical data as possible.

• The SAB has heard from multiple researchers, states, and government agencies regarding 
methods to group and/or regulate PFAS compounds

• There are 2 that utilize much of the toxicological information available to extrapolate through 
data-heavy methods. 



PFAS Data Extrapolation Methods

6

Department of Environmental Quality

1- Relative Potency Factor Approach - builds on the assumption that the combined toxicity of two or more 
substances can be calculated based on the concept of dose addition, whereby the substances have the same effect, 
but differ only in their toxic potencies.

2- Grouping by Adverse Effects/ Mechanism of Action - The most demanding grouping approach would 
be to only group PFAS that have the same adverse effects, modes and mechanisms of action, and toxicokinetics for 
risk assessment.

Cousins et al. 2020
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1- Relative Potency Factor Approach - builds on the assumption that the combined toxicity of two or more 
substances can be calculated based on the concept of dose addition, whereby the substances have the same effect, but differ 
only in their toxic potencies.

2- Grouping by Adverse Effects/ Mechanism of Action - The most demanding grouping approach would be to 
only group PFAS that have the same adverse effects, modes and mechanisms of action, and toxicokinetics for risk assessment.

Cousins et al. 2020
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How do we collect the existing PFAS toxicology data and use it to extrapolate the data 
for PFAS without their own toxicity information?
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How do we collect the existing PFAS toxicology data and use it to extrapolate the data 
for PFAS without their own toxicity information?

EPA’s Center for Computational Toxicology and Exposure
1. Created a PFAS Screening Library

• Identified 75 PFAS to conduct high-throughput toxicity testing
2. Conducted Bioactivity Profiling related to Molecular Structure

• 142 PFAS screened in human liver cells
• Examined new and known PFAS targets for activation
• PFAS structural features were correlated with biological targets.
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EPA’s Center for Computational Toxicology and Exposure
1. Created a PFAS Screening Library

• Identified 75 PFAS to conduct high-throughput toxicity testing on

2. Conducted Bioactivity Profiling related to Molecular Structure
• 142 PFAS screened in human liver cells
• Examined new and known PFAS targets for activation
• PFAS structural features were correlated with biological targets.



Request to the Science Advisory Board

1- Review the EPA’s computational studies in detail. 
-Is the method the EPA is using to extrapolate PFAS is 
appropriate for extrapolating for the Priority PFAS in NC?
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Request tabled until after potential 
presentation from the EPA 



Thank you
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Frannie Nilsen, PhD 
Environmental Toxicologist, Office of the Secretary 
North Carolina Department of Environmental Quality 
(919) 707-8217 │ (919) 368-0205 
Frannie.Nilsen@ncdenr.gov 
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