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Overview

• Nomenclature and Classification Schemes

• Sources 

• Regulatory Attention

• Treatment Technologies

• Management Strategies
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Risk Management Framework
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Per- and Polyfluoroalkyl Substances (PFAS)
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Carbons PFAS Acronym
C4 Perfluorobutanesulfonic acid PFBS
C6 Perfluorohexanoic acid PFHxA
C6 Perfluorohexanesulfonic acid PFHxS
C7 Perfluoroheptanoic acid PFHpA
C8 Perfluorooctanoic acid PFOA
C8 Perfluorooctanesulfonic acid PFOS
C9 Perfluorononanoic acid PFNA

C10 Perfluorodecanoic acid PFDA
C12 Perfluorododecanoic acid PFDoA
C13 Perfluorotridecanoic acid PFTrDA
C14 Perfluorotetradecanoic acid PFTA

Precursor Polyfluorotelomer sulfonate 8:2 FTS
7

Perfluoroalkyl Acids (PFAAs)
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Precursor Biotransformation 

9

• All polyfluorinated PFASs are potential “Precursors” to PFAAs
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Sources of PFAS

Industry

Landfill Leachate

Non-Point Sources: 
Atmospheric Deposition

Aqueous Film 
Forming Foam (AFFF)

Consumer Products  

WWTPs



PFAA Chemical Properties

• Chemical properties common to PFAAs are:
– Water soluble

– High mobility

– Low volatility

– Resistant to degradation

• Carbon chain length: 
– The longer the tail, the greater the 

hydrophobicity

– Focus has been on long-chain PFAAs (8+ carbons)
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Not Your Traditional Persistent Compounds

Source: NJDEP. 2013. Perfluorinated chemicals (PFCs) – Emerging drinking water contaminants.  
DRBC Toxics Advisory Committee, West Trenton, NJ. Gloria Post.  June 5.
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Regulations and Regulatory Approaches
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• Disparate regulations nationally and internationally
• Focus on PFAAs, and mostly long-chain
• General confusion over precursors and degradation 

pathways
• Tendency to sum PFAS, without data suggesting that 

this is appropriate or necessary



Current New England GW/DW Values
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Values to Protect Humans from PFOA/PFOS in 
Drinking Water Span an Order of Magnitude
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Example PFOS Risk-Based Screening Criteria
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Source: Used with permission from Jason Conder, Geosyntec



Current New England Soil Screening Values

17



Vermont Hazardous Waste Disposal
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Source:  Vermont Hazardous Waste Management Regulations, Proposed Rule.  Available at: 
http://dec.vermont.gov/sites/dec/files/co/pfoa/documents/2016_07_12%20Vermont%20Hazardous%20Waste%20Management
%20Rule%20Proposed%20Rulemaking%20clean.pdf

http://dec.vermont.gov/sites/dec/files/co/pfoa/documents/2016_07_12%20Vermont%20Hazardous%20Waste%20Management%20Rule%20Proposed%20Rulemaking%20clean.pdf


Vermont Hazardous Waste Disposal
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Source:  Vermont Hazardous Waste Management Regulations, Proposed Rule.  Available at: 
http://dec.vermont.gov/sites/dec/files/co/pfoa/documents/2016_07_12%20Vermont%20Hazardous%20Waste%20Management
%20Rule%20Proposed%20Rulemaking%20clean.pdf

http://dec.vermont.gov/sites/dec/files/co/pfoa/documents/2016_07_12%20Vermont%20Hazardous%20Waste%20Management%20Rule%20Proposed%20Rulemaking%20clean.pdf


Treatment Challenges

Many Compounds

• Diverse range
• Varying toxicity 

and persistence
• Varying response 

to treatment

Properties

• Stable
• Highly water 

soluble
• Mostly non-

volatile
• Resistant to 

degradation

Precursors

• Persistent
• May degrade to 

PFOS/PFOA/other 
PFAS

• Can serve as 
ongoing source
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Ongoing Development of Treatment 
Technologies

• Research flooding environmental journals
– What are the current commercially available 

technologies?

– What technologies should we continue to track?

• Technology summaries available from:
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AWWA Treatment Technologies Fact Sheet

AWWA 2016, Available at: 
https://www.awwa.org/Portals/0/files/resources/water%20knowledge/
rc%20healtheffects/AWWAPFCFactSheetTreatmentandRemoval.pdf
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https://www.awwa.org/Portals/0/files/resources/water%20knowledge/rc%20healtheffects/AWWAPFCFactSheetTreatmentandRemoval.pdf


Water Research Foundation Treatment 
Technologies Assessment

Water Research Foundation 2016, Available at: http://www.waterrf.org/PublicReportLibrary/4322.pdf
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http://www.waterrf.org/PublicReportLibrary/4322.pdf


ITRC PFAS Resources

ITRC 2018, Available at: http://pfas-1.itrcweb.org/fact-sheets/
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http://pfas-1.itrcweb.org/fact-sheets/


Current Water Treatment Options
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IXGAC

Biochar

DAF

FerrateISCO

Nanofiltration

Flocculation Electrocoagulation



GAC Considerations

• GAC source: coal versus 
coconut

• EBCT drives efficacy and 
cost
– Typical range is 7–15 min 
– Influent factors:

• PFAS types and 
concentrations

• VOCs, other compounds
• NOM
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Ion Exchange Resin Considerations

• Engineered resins

• Ability to bind short-chain 
PFAS

• Less issues with fouling

• Initial costs are higher than 
GAC, but may prove more 
cost efficient over time
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IX Resins:  Regeneration vs. Disposal

• Regenerable systems can be built on site

• Disposable systems in pilot testing phase
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Treatment Realities

PPT and beyond?  Determining use endpoints

PFAS spectrum and profile 

Mixed sources

Field proven and scalable 

Residuals management challenges

Reliability/Stakeholder acceptance

Integration with overall treatment strategies
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• Identify
– PFAS sampling:                                                       

Analyte list, precursor identification
– Source identification

• Evaluate
– In-place regulations and future requirements

• Manage
– Source control
– Treatment options
– Communication and action plan 

Risk Management Framework
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Additional Information: Integral PFAS Newsletter
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