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PFAS In the United States
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Figure 3-1. Emerging awareness and emphasis on PFAS occurrence in the environment
(Source: J. Hale, Kleinfelder, used with permission)

Source: ITRC (2017); image reprinted with permission of Jeffklaiefelder



Target analyte lists still evolving

Analyte Name Acronym CAS Number
Perfluorotetradecanoic acid* PFTreA** 376-:06-7
Perfluorotridecanoic acid* PFTriA*** 7262994-8
Perfluorododecanoic acid* PFDoOA 307-55-1
Perfluoroundecanoic acid* PFUNA 205894-8
Perfluorodecanoic acid* PFDA 33576-2
Perfluorononanoic acid* PFNA 375951
Perfluorooctanoic acid* PFOA 33567-1
Perfluoroheptanoic acid* PFHpA 375859
Perfluorohexanoic acid* PFHXA 307-24-4
Perfluoropentanoicacid PFPeA 270690-3
Perfluorobutanoicacid PFBA 375224
Perfluorodecanesulfonate PFDS 33577-3
Perfluorononanesulfonate PENS 6825912-1
Perfluorooctanesulfonate* PFOS 1763231
Perfluoroheptanesulfonate PFHpS 37592-8
Perfluorohexanesulfonate* PFHXS 35546-4
Perfluoropentansulfonate PFPeS 2706914
Perfluorobutanesulfonate* PFBS 375735
Perfluorooctanesulfonamide PFOSA 754-91-6
Fluorotelomersulfonate 8:2 FtS8:2 39108344
Fluorotelomersulfonate 6:2 FtS 6:2 2761997-2
Fluorotelomersulfonate 4:2 FtsS4:2 NA
N-ethyl-N-((heptadecafluorooctyl)sulfonyl)glycine* NEtFOSAA 2991-:50-6
N-(HeptadecafluorooctylsulfonyBN-methylglycine* NMeFOSAA 2355319



a2 KFaQa {2 {LISOALFTft ! o2 dzi

Table modified fronDucatman 2018

PFAAS Dioxins &
PCBs

Highlywater soluble Yes No
Bindwell to soil & sediments No Yes
Degrades to some extent in the environment No Yes
Bioaccumulatdn fish * True for PFAAs with 8 or more fluorinated *

AET 1k carbons (PFOS, PFNA, and lorafein) iz ifee
Bioaccumulaten lipids Complicates our) No Yes
understanding of
oProteinphilicc — bioaccumulation _ ~ Yes No

—\_ andtoxicity J| Pptin water

Drinking water Is major exposure route\_\ J Yes No
. b in serum ,
Removedby conventional wastewater treatment P 'y NoO Maybe (TSS



UCMR3 1 Inviting everybody to the PFAS party
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State standards and guidance

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

A Most have adopted EPA LHAS
A Others have set lower values (MN, NJ, VT)
ASNA OGSy o0& (GKS tC!! & oaBalyldt F2dzy RXFYR (KS |
A Mixtures:
A Most states adopted EPA additivity of PFOS and PFOA

A Minnesota has a TEle process for PFOA, PFOS, PFBA, PFE; ldr8
A Vermont recently announcedPFOA+PFOS+PFHxS+PFHpA+R&ENAe <20 ng/L

A North Carolina has a nepromulgated value forGenXin drinking water

A Creates public confusion and makes risk communication very difficult!



PFAS Analyte Concentration in Water (ug/L)

PFDS,
PFUNA,
PFDoA,
Standard / Promulgated PFTrDA,
Guidance Type Rule (Y/N/O) | PFOA PFOS | PFNA | PFBA | PFBS | PFHxS | PFHxA | PFPeA | PFHpA | PFOSA | PFDA | PFTeDA |6:2 FTS| Gen-X
USEPA HA DW N 0.07 0.07
RSL GW N 400
RSL Calculation GW N 0.4 0.4
U.S. States
Alabama (AL) HA DW N 0.07 0.07
Alaska (AK) CL GW Y 0.40 0.40
Arizona (A2) HA DW N 0.07 0.07
HA DW N 0.07 0.07 0.07
Geotorado (G0 HA GW N 0.07 | 0.07
Connecticut (CT) AL DW/GW N 0.07 0.07 0.07 0.07 0.07
RL GW N 0.07 0.07
Delaware (DE) SL GW N 0.07 | 0.07 38
lowa (IA) Statewide Protected GW Y 0.07 0.07
Standards Non-protected GW Y 1
Health-based MEG DW N 0.07 0.07
Maine (ME) GW N 0.13 0.56
RAS RW N 0.05 1.2
Massachusetts (MA) |Guidance Values DW O 0.07 0.07 0.07 2 0.07 0.07
Michigan (MI) HNV SW Y 0.42 0.011
GCC GW Y 0.07 0.07
short-term HBV DW/GW O/N 0.035 0.027 i 3 0.027
Minnesota (MN) subchronic HBV DW/GW O/N 0.035 0.027 7 3 0.027
chronic HBV DW/GW O/N 0.035 0.027 7 2 0.027
Nevada (NV) BCL DW N 0.667 0.667 667
New Hampshire (NH) |AGQS GW Y 0.07 0.07
GWQSs GW Y 0.010
MCL DW o 0.013
New Jersey (NJ) MCL DW 0 0.013
MCL DW o 0.014
MCL DW o 0.013
. IMAC GW Y 2
North Carolina (NC) DW N 014
|Oregon (OR) IL SW Y 24 300 1 300 0.2
Pennsylvania (PA) DW N 0.07 0.07
Groundwater
Rhode Island Quality Standard DW/GW Y 0.07 0.07
Texas (TX) Tier 1 PCL GW Y 0.29 0.56 0.29 71 34 0.093 | 0.093 | 0.093 0.56 0.29 0.37 0.29
Vermont (VT) PGWES GW/DW Y 0.02 0.02
West Virginia (WV) |[HA DW N 0.07 0.07

Table modified from ITRC (June 2018) Table 4-1: https://pfas-1.itrcweb.org/factsheets/
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Why are some states setting such low values?

ALonger chain PFAAs are highigaccumulative
A Parts per trillion in drinking water = parts per billion in blood serum

A Ongoing exposures = lifetime steady state concentrations

ARelative source contribution (RSC) > default 20%

A RSC = 50%based on recent biomonitoring data of drinking water exposed pop

AVariable, agdased intake rates (IR)much higher for infants
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ASignificant potential exposure for babies born to exposed moth
A Placental transfer: PFOA ~800% of drinking water concentration,

A Breastmilk: PFOA ~2182% of maternal serum concentrations



Sources of Variability in State Standards

Relative Total Method for Administerd
Source Uncertainty Dose conversion to
State Receptor Contribution Species Internal Serum Level
Alaska Child 1 Based on EPA
(0-6 years) residential, non-cancer
Maine Adult 0.6 300(Mice, Rats NA - used administered
and Monkeys |dose
Minnesota Infant exposure via breastmilk for 1 0.5 300(Mice EPA Modeled serum
year, from mother chronically concentration
exposed via water, followed by
lifetime of exposure via drinking
water
New Jersey |Adult 0.2 300(Mice Direct serum concentration
North Carolina |Adult 0.2 30{Cynomolgus |Direct serum concentration
monkeys
Texas Child NA 300(Mice NA - used administered
(0-6 years) residential, non-cancer dose
USEPA Lactating women 0.2 300(Mice Modeled serun
concentration
Vermont Infant 0.2 Based on EPA
(0-1 year)

Table used with permission from Shalene Thomas, Wood Grdup



Other state regulatory approaches

AProduct labeling and consumer product laws (ex: CA, WA2DR

AChemical action plans (ex: WA)

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

AAFFF bans, excluding DoD and-Fegiilated facilities (ex: WA)

Atccc a6l 1S o0FO1¢ LINRBIN)YaA O6SEY b.,X a!
AEffluent and surface water standards (ex: CA, Ml, MN, OR)

ARiskbased soil and groundwater screening or cleanup values (ex: TX, AK, CT, VT,
APrioritized source inventories (ex: MN)

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