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› Narcolepsy
› Apathy
› Intense yawning
› Anger/frustration
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Disclaimer

PFAS Fatigue



Key Points
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Large chemical class with COMPLEX chemistries

OVERHEATED media and NGO environment  

ENERGIZED regulatory agencies

Huge VARIATION in regulatory thresholds

EPA’s proposals have WIDE-REACHING impacts

PFAS management approaches available 



What are PFAS?
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(Singh et al. 2019)



What are PFAS?
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Per- and polyfluoroalkyl substances
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PFAS

Polymers

Fluoropolymers Polymeric 
perfluoropolyethers

Side-chain 
fluorinated polymers

Non-polymers

Perfluoroalkyl 
substances

Polyfluoroalkyl 
substances

Fluorine
 Carbon
 Hydrogen

12,000+ PFAS Grouped by Chemistry 
All Very Different Chemistries and Uses

PFOA
PFOS
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What are PFAS?
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Perfluorooctanoic acid Perfluorooctanesulfonic acid
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“PFAS” is a broad, general, non-specific 
term, which should only be used when 
talking about all the substances included 
in the PFAS definition… Otherwise, it 
would introduce ambiguity, and factual 
inaccuracies and miscommunication…

OECD (2021), Reconciling Terminology of the Universe of Per- and Polyfluoroalkyl Substances:  
Recommendations and Practical Guidance, OECD Series on Risk Management, No. 61, OECD
Publishing, Paris.  July 2021

What are PFAS?



Automotive/aerospace Nuclear industry

Biotechnology/medical Oil & gas industry

Building and construction Pharmaceutical industry

Chemical industry Photographic industry

Electroplating Production of plastic/rubber

Electronic industry Renewable energy

Energy sector Semiconductor industry

Food production industry Telecommunication

Machinery and equipment Textile production

Metals manufacturing Watchmaking industry

Mining Wood industry

Modified from Gluege et al. 2020

PFAS are used in a Wide Range of Industries
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Aerosol propellants Metallic/ceramic surfaces

Antifoaming agent Pipes, pumps, fittings, liners

Ammunition Plastic and rubber

Coatings, paints, varnishes Refrigerant systems

Dispersions Resins

Fire-fighting foam Sealants and adhesives

Flame retardants Soldering

Lubricants and greases
Wire and cable insulation, 
gaskets and hoses

Examples of Industries Use Categories



• Some are environmentally persistent
• Some are mobile in the environment
• Some can bioaccumulate in humans/food chain
• All regulatory thresholds at low levels

What are PFAS?
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Why Now?
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Why Now?
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Energized regulatory focus on a federal 
level and increasing number states
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Full list of numbers can be found:  https://pfas-1.itrcweb.org/fact-sheets/

Groundwater Regulatory Thresholds
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Groundwater cleanup 
values vary DRAMATICALLY
 Less than half of states have 

screening or cleanup values
 Based on various state-

specific toxicity values or
 outdated EPA information ug
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5 OOMs!



Final Regulatory Determination for MCLs
 PFOA/PFOS MCLs proposed at 
 Practical Quantitation Limit

EPA’s Proposed PFAS MCLs
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PFAS Proposed MCL 
(ppt)

PFOA
4PFOS

 Hazard index approach for four other PFAS (PFNA, PFBS, Gen-X, PFHxS)



120,000+ Comments Received! 
 Limited health effect studies
 HI approach contrary to EPA policy
 Estimated cost to comply too low
 Overestimates quantifiable benefits
 Disproportionate impacts on underserved 

communities

EPA’s Proposed PFAS MCLs
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Implications of EPA’s Proposed MCLs

17

PFOA
290 pptPFOS

590 ppt

4 ppt
* For Class I and II GWBUs

GWGWIng PCLs*



Implications of EPA’s Proposed MCLs
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PFOA
290 pptPFOS

590 ppt

4 ppt
* For Class I and II GWBUs

GWGWIng PCLs*



› Incidental PFAS presence in non-waste streams
› Raw source water
› Reused wastewater
› Stormwater

Implications of EPA’s Proposed MCLs 
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Class V UIC Wells

Ward, et al, 2009 



Fifth Unregulated Contaminant Monitoring Rule
Initial Results – July 2023
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THE FACTS
› 4,665 PWS sampled 
› PFOA or PFOS were not 

detected in 92% of samples
› Only 13 of 29 PFAS detected 



Cleanup Programs – More than GW / DW
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• Soil Standards
• 21 states (incl. TX), USEPA
• Human Health and GW migration

• Surface Water Quality Criteria
• USEPA, WI, FL, MI, NY
• Human Health, Fish Consumption, Eco

• Industrial Air Standards
• MI, NH, NY, MN
• Route-to-route extrapolation

• Biosolids Land Application
• CA, ME

Image from: https://www.americangeosciences.org/critical-issues/faq/what-affects-quality-surface-and-groundwater 



Two proposed RCRA rules to address PFAS
• Lists of 9 PFAS as Hazardous Constituents – Appendix VIII

• First step to regulate waste “cradle-to-grave” 
• RCRA Corrective Action

• Clarifies EPA’s (and states) Corrective Action Authority
• Revises definition “hazardous waste” to broader statutory 

definition, instead of narrower regulatory definition 
• Clarifies EPA authority for cleanup of emerging contaminants 

not yet been designated hazardous waste

RCRA Corrective Action Authority
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Public Comment Ends: April 8 

Public Comment Ends: March 11 



64,000+ Comments Received! 
 Cost burden is inadequate
 Significant expansion of site, re-openers
 Increase disposal costs
 Disproportionate liability on water service 

providers

CERCLA Hazardous Substance Designation
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PFAS PAs/SIs/RIs,
OH MY!



PFAS Reporting and Recordkeeping 
Due May 2025!
 Manufactured or imported PFAS for a 

commercial purpose since January 1, 2011

 Broad information requirements
 Chemical trade names and identities
 Volumes
 Byproducts
 Environmental and health effects for each substance
 Number of individuals exposed
 Disposal methods

PFAS TSCA Reporting Requirements
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› NECI for PFAS for FY2024-2027

Federal Enforcement Stance
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…holding responsible those who significantly contribute to the 
release of PFAS into the environment, such as major 
manufacturers and users of manufactured PFAS...

…OECA does not intend to pursue entities where equitable 
factors do not support CERCLA responsibility, such as farmers, 
water utilities, airports, or local fire departments…

…identifying and characterizing the extent of PFAS 
contamination near PFAS manufacturing/use facilities in the 
country, using authorities such as CERCLA, the Resource 
Conservation and Recovery Act, the Clean Water Act, and the 
Safe Drinking Water Act…



PFAS Water Management Options
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Pumping Well

Water Treatment

Sorption/Filtration

1 Carbon Sorption
           

2 Ion Exchange
           

3 Membrane
Filtration &
Reverse Osmosis
           

Disposal / Destruction

1

3

4

Landfill Disposal
             

Incineration
           

Emerging Destructive 
Technologies
           

$

$$

$$$

$$

$$$$

$???

Disposal

2 Class I Well Injection 
           

$$



Emerging PFAS Treatment and Remediation
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Field demonstration of an enhanced contact electrical 
discharge plasma treatment unit for the treatment of 
PFAS-contaminated groundwater at an Air Force site

Enhanced Contact Plasma Reactor
Field demonstration of a combined treatment system 
of sorption and sonolysis for the treatment of PFAS 
groundwater at Navy sites 

Sonolysis (Sonochemical Degradation)



Emerging PFAS Treatment and Remediation
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Key Points
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Large chemical class with COMPLEX chemistries

OVERHEATED media and NGO environment  

ENERGIZED regulatory agencies

Huge VARIATION in regulatory thresholds

EPA’s proposals have WIDE-REACHING impacts

PFAS management approaches available 
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Thanks for attending!

Jonathan Skaggs, PG
Principal Geoscientist
jmskaggs@gsienv.com
510-409-0779

Stephen Richardson, PhD, PE
Vice President/Principal Engineer
sdrichardson@gsienv.com
919-452-3942

https://itrcweb.org/guidance?page=2

https://frtr.gov/

https://www.enviro.wiki/index.php?title=Rem
ediation_Technologies

https://www.serdp-estcp.org/Program-
Areas/Environmental-Restoration/Contaminated-
Groundwater

https://clu-in.org/technologies/

https://itrcweb.org/guidance?page=2
https://frtr.gov/
https://www.enviro.wiki/index.php?title=Remediation_Technologies
https://www.enviro.wiki/index.php?title=Remediation_Technologies
https://www.serdp-estcp.org/Program-Areas/Environmental-Restoration/Contaminated-Groundwater
https://www.serdp-estcp.org/Program-Areas/Environmental-Restoration/Contaminated-Groundwater
https://www.serdp-estcp.org/Program-Areas/Environmental-Restoration/Contaminated-Groundwater
https://clu-in.org/technologies/
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