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Reference 
Dose 

(RfD)

Groundwater 
(2L)

Requires: RfD

Surface 
Water (2B)

Requires: RfD & BCF

Drinking 
Water (MCL)

Requires: RfD & 
technology assessment

The Important of Reference Doses in NC Standard Development

2

Department of Environmental Quality

Fish Advisory 
(DHHS)



PFAS in North Carolina
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PFBS PFHxS PFHpA PFMOAA PMPA PFOS

PFOA PFO2HxA PFBA PEPA PFO3OA PFHxA

PFNA GenX PFO4DA PFO5DA HydroEVE PFDA

PFPeA Nafion BPs



PFAS in North Carolina
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PFBS PFHxS PFOS

PFOA PFBA PFHxA

PFNA GenX PFDA

EPA PFAS RoadMap Compounds Non-EPA PFAS RoadMap Compounds

PFHpA PFMOAA PMPA

PFO2HxA PEPA PFO3OA

PFO4DA PFO5DA HydroEVE

PFPeA Nafion BPs



DEQ’s Regulatory Priorities – Chemours PFAS
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The Consent Order PFAS Compounds are unique to NC & EPA is not evaluating them. 
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PFAS in North Carolina
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Non-EPA PFAS RoadMap Compounds

DEQ’s Priority PFAS 
Group 1

PFHpA PFMOAA PMPA

PFO2HxA PEPA PFO3OA

PFO4DA PFO5DA HydroEVE

PFPeA Nafion BPs



PFAS in North Carolina
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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. 



Priority PFAS – Group 1 – June 2022
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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 2 (1,2) 3 (3,4,5)

PMPA DEQ, NCSU 0 2 (4,5)

PF02HxA DEQ, NCSU 0 2 (4,5)

PEPA DEQ, NCSU 0 2 (4,5)

PFO3OA DEQ, NCSU 0 2 (4,5)



Priority PFAS – Group 1 – April 2023
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• Automating DEQ’s PFAS-specific searches has yielded more comprehensive 
retrieval of publications than manual searches

PFAS 
Compound

Exposure 
Data

Toxicology 
References

Human Biomonitoring 
Studies

PFMOAA DEQ, NCSU 2 (1,2) 3 (3,4,5)

PMPA DEQ, NCSU 0 2 (4,5)

PFO2HxA DEQ, NCSU 1 (7) 2 (4,5)

PEPA DEQ, NCSU 0 2 (4,5)

PFO3OA DEQ, NCSU 3 (6-8) 2 (4,5)



10

PFO3OA Toxicology Publications

1. Comparative Hepatotoxicity of Novel PFOA Alternatives (Perfluoropolyether 
Carboxylic Acids) on Male Mice

2. Perfluoropolyether carboxylic acids (novel alternatives to PFOA) impair 
zebrafish posterior swim bladder development via thyroid hormone disruption

3. Drinking Water-Associated PFAS and Fluoroethers and Lipid Outcomes in the 
GenX Exposure Study. 
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PFO3OA – Toxicology Studies’ Review Plan

 Review publications in detail and summarize the key findings

 Evaluate methodology and rank quality of data following published quality 
metric

 Present key findings and quality ranking to the Board for feedback and 
recommendations moving forward



PFO3OA Toxicology Publication #1 – Guo et al. 2019
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Brief Summary: 
• Male mice were exposed to 0.4, 2, or 

10 mg/kg/d of PFO3OA for 28 days.
• Results demonstrated that PFO2HxA 

and PFO3OA exposure did not induce 
marked increases in relative liver 
weight; 
• whereas 2 and 10 mg/kg/d of 

PFO4DA significantly increased 
relative liver weight.



PFO3OA Toxicology Publication #2 – Wang et al. 2020
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Brief Summary: 
• Zebrafish embryos were used to 

compare the developmental toxicities of 
PFO3OA with PFOA 

• Results showed that at [EC50], toxicity 
increased in the order: 
PFO5DoDA > PFO4DA > PFOA > PFO3OA, 
• uninflated posterior swim bladders 

the most frequently observed 
malformation. 

• Exposure significantly lowered thyroid 
hormone (TH) levels and T4 in the 
whole body of larvae following 
disrupted TH metabolism.



PFO3OA Toxicology Publication #3 – Rosen et al. 2022
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Brief Summary: 
• GenX Exposure Study 

blood samples analyzed for 
20 PFAS and serum lipids.

• PFO3OA was one of the 
least frequently detected 
PFAS at 28% detection 
human samples
• Was not evaluated 

further statistically.
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PFO3OA – Toxicology Studies’ Review Plan / Next Steps

 Review publications in detail and summarize the key findings

 Evaluate methodology and rank quality of data following published quality 
metric

 Present key findings and quality ranking to the Board for feedback and 
recommendations moving forward
 Planned for June 2023 meeting.
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