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PFAS in the United States
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Source: ITRC (2017); image reprinted with permission of Jeff Hale, Kleinfelder. 

Federal Values



Target analyte lists still evolving
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Analyte Name Acronym CAS Number
Perfluorotetradecanoic acid* PFTreA** 376-06-7
Perfluorotridecanoic acid* PFTriA*** 72629-94-8
Perfluorododecanoic acid* PFDoA 307-55-1
Perfluoroundecanoic acid* PFUnA 2058-94-8
Perfluorodecanoic acid* PFDA 335-76-2
Perfluorononanoicacid* PFNA 375-95-1
Perfluorooctanoic acid* PFOA 335-67-1
Perfluoroheptanoic acid* PFHpA 375-85-9
Perfluorohexanoic acid* PFHxA 307-24-4
Perfluorooctanesulfonate* PFOS 1763-23-1
Perfluorohexanesulfonate* PFHxS 355-46-4
Perfluorobutanesulfonate* PFBS 375-73-5
N-ethyl-N-((heptadecafluorooctyl)sulfonyl)glycine* NEtFOSAA 2991-50-6
N-(Heptadecafluorooctylsulfonyl)-N-methylglycine* NMeFOSAA 2355-31-9

Analyte Name Acronym CAS Number
Perfluorotetradecanoic acid* PFTreA** 376-06-7
Perfluorotridecanoic acid* PFTriA*** 72629-94-8
Perfluorododecanoic acid* PFDoA 307-55-1
Perfluoroundecanoic acid* PFUnA 2058-94-8
Perfluorodecanoic acid* PFDA 335-76-2
Perfluorononanoic acid* PFNA 375-95-1
Perfluorooctanoic acid* PFOA 335-67-1
Perfluoroheptanoic acid* PFHpA 375-85-9
Perfluorohexanoic acid* PFHxA 307-24-4
Perfluoropentanoicacid PFPeA 2706-90-3
Perfluorobutanoicacid PFBA 375-22-4

Perfluorodecanesulfonate PFDS 335-77-3
Perfluorononanesulfonate PFNS 68259-12-1
Perfluorooctanesulfonate* PFOS 1763-23-1
Perfluoroheptanesulfonate PFHpS 375-92-8
Perfluorohexanesulfonate* PFHxS 355-46-4
Perfluoropentansulfonate PFPeS 2706-91-4
Perfluorobutanesulfonate* PFBS 375-73-5
Perfluorooctanesulfonamide PFOSA 754-91-6
Fluorotelomersulfonate 8:2 FtS8:2 39108-34-4
Fluorotelomersulfonate 6:2 FtS 6:2 27619-97-2
Fluorotelomersulfonate 4:2 FtS4:2 NA
N-ethyl-N-((heptadecafluorooctyl)sulfonyl)glycine* NEtFOSAA 2991-50-6
N-(Heptadecafluorooctylsulfonyl)-N-methylglycine* NMeFOSAA 2355-31-9
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PFAAs Dioxins & 
PCBs

Highlywater soluble Yes No

Bindwell to soil & sediments No Yes

Degrades to some extent in the environment No Yes

Bioaccumulatein fish Yes* Yes

Bioaccumulatein lipids No Yes

άProteinphilicέ Yes No

Drinking water is major exposure route Yes No

Removedby conventional wastewater treatment No Maybe (TSS)

* True for PFAAs with 8 or more fluorinated   
carbons (PFOS, PFNA, and longer-chain)

Table modified from Ducatman, 2018

ppt in water

ppb in serum

Complicates our 
understanding of 
bioaccumulation 

and toxicity



UCMR3 ïInviting everybody to the PFAS party

Å2013-2015 list 
included 6 PFAAs 
(PFOS, PFOA, 
PFNA, PFHxS, 
PFHpA, PFBS)

ÅMunicipal systems 
>10,000 and 
selected smaller 
systems

ÅDetected in ~4%, 
exceeded EPA 
LHAs in ~1.3%

ÅHigh RLs and 
sampled only at 
entry points, not 
wellheads 5

Figure adapted from Andy Eaton, Eurofins-Eaton Analytical
UCMR3: PFOS and PFOA Detections

Colorado Springs, CO

Bemidji, MN

Hoosick Falls, NY

Washington Co., MN

Little Hocking, OH

Decatur, AL
Cape Fear 
River, NC -
GenX

Did NOT test for
PFBA or PFPeA



State standards and guidance 

States are setting their own standards or guidance within available regulatory 
frameworks:

ÅMost have adopted EPA LHAs

ÅOthers have set lower values (MN, NJ, VT)

Å5ǊƛǾŜƴ ōȅ ǘƘŜ tC!!ǎ ōŜƛƴƎ ŦƻǳƴŘΧŀƴŘ ǘƘŜ ǘŀǊƎŜǘ analyte list

ÅMixtures:

ÅMost states adopted EPA additivity of PFOS and PFOA

ÅMinnesota has a TEQ-like process for PFOA, PFOS, PFBA, PFBS, and PFHxS

ÅVermont recently announced ʅPFOA+PFOS+PFHxS+PFHpA+PFNAmust be <20 ng/L 

ÅNorth Carolina has a non-promulgated value for GenXin drinking water

ÅCreates public confusion and makes risk communication very difficult!
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Table modified from ITRC (June 2018) Table 4-1: https://pfas-1.itrcweb.org/factsheets/ 10



Why are some states setting such low values?

ÅLonger chain PFAAs are highly bioaccumulative

ÅParts per trillion in drinking water = parts per billion in blood serum

ÅOngoing exposures = lifetime steady state concentrations

ÅRelative source contribution (RSC) > default 20%

ÅRSC = 50% - based on recent biomonitoring data of drinking water exposed pops.

ÅVariable, age-based intake rates (IR) ςmuch higher for infants

Å.ƛƻƭƻƎƛŎŀƭ ŀŎǘƛǾƛǘȅ ŀǘ ǾŜǊȅ ƭƻǿ ŜȄǇƻǎǳǊŜǎ Ґ ƭƻǿŜǊ άŀƭƭƻǿŀōƭŜέ ǎŜǊǳƳ ƭŜǾŜƭǎ

ÅSignificant potential exposure for babies born to exposed mothers 

ÅPlacental transfer: PFOA ~60-200% of drinking water concentrations

ÅBreastmilk: PFOA ~2.6-12% of maternal serum concentrations 
8



Sources of Variability in State Standards
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State Receptor

Relative 

Source 

Contribution

Total 

Uncertainty

Species

Method for Administerd 

Dose conversion to 

Internal Serum Level

Alaska Child 

(0-6 years) residential, non-cancer

1

Maine Adult 0.6 300 Mice, Rats 

and Monkeys

NA - used administered 

dose

Minnesota Infant exposure via breastmilk for 1 

year, from mother chronically 

exposed via water, followed by 

lifetime of exposure via drinking 

water

0.5 300 Mice EPA Modeled serum 

concentration 

New Jersey Adult 0.2 300 Mice Direct serum concentration 

North Carolina Adult 0.2 30 Cynomolgus 

monkeys

Direct serum concentration 

Texas Child 

(0-6 years) residential, non-cancer

NA 300 Mice NA - used administered 

dose

USEPA Lactating women 0.2 300 Mice Modeled serun 

concentration

Vermont Infant 

(0-1 year)

0.2

Based on EPA

Based on EPA

Table used with permission from Shalene Thomas, Wood Group



Other state regulatory approaches

ÅProduct labeling and consumer product laws (ex: CA, WA, OR - ?)

ÅChemical action plans (ex: WA)

ÅDesignation as hazardous waste or substance (ex: CO, NY, VT, NJ, AK)

ÅAFFF bans, excluding DoD and FAA-regulated facilities (ex: WA)

Å!CCC άǘŀƪŜ ōŀŎƪέ ǇǊƻƎǊŀƳǎ όŜȄΥ b¸Σ a!ύ

ÅEffluent and surface water standards (ex: CA, MI, MN, OR)

ÅRisk-based soil and groundwater screening or cleanup values (ex: TX, AK, CT, VT, NH)

ÅPrioritized source inventories (ex: MN)

ÅTesting all public water supplies for PFAS (ex: MI)
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