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Per- and Polyfluoroalkyl Substances (PFAS)

» A class of man-made chemicals

/Fluorine\‘ * Chains of carbon (C) atoms
( surrounded by fluorine (F)
atoms
- Water-repellent
(hydrophobic)

- Stable C-F bond
* Some PFAS include oxygen,
hydrogen, sulfur and/or
hitrogen atoms, creating a
polar end

Perfluorooctanoic acid (PFOA) Perfluorooctanesulfonic acid (PFOS)
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PFAS: More

Than Just PFOA and PFOS reyetoniesssros {%EPA

—Non-polymers

PFAS
|
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_ Perfluoroalkane sulfonic acids (PFSAs)
Perfluoroalkyl acids (PFAAS] — perfiuoroalkyl phosphonic acids (PFPAS)

(o Perfluoroalkyl phosphinic acids (PFPIAs)

Perfluoroalkane sulfonyl fluoride (PASF) — PASF-based derivatives

CF,. S0 CFy,.s50,R, R = NH, NHCH,CH,OH, etc.

n Intl

Perfluoroalkyl iodides (PFAls) — Fluorotelomer iodides (FTls) — FT-based derivatives

C.Fypal CaFanes CHyCH,| CFanea CH,CHR,
o R = NH, NHCH,CH,0H, etc.

—Polymers

Per- and polyfluoroalkyl ethers (PFPEs)-based derivatives — polyfluoroalkyl ether carboxylic acids

Polytetrafluoroethylene (PTFE)

Polyvinylidene fluoride (PVDF)
Fluoropolymers — Fluorinated ethylene propylene (FEP)

Perfluoroalkoxyl polymer (PFA)

Others Fluorinated (meth)acrylate polymers
Side-chain fluorinated polymers —— Fluorinated urethane polymers
Fluorinated oxetane polymers

Perfluoropolyethers
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Used in Homes, Businesses & Industry wEPA

‘ OFFCE OF CROUND WATER

AND DR INKING \WATER

Food contact surfaces such as cookware,
pizza boxes, fast food wrappers, popcorn
bags, etc.

Polishes, waxes, and paints

Stain repellants for carpets, clothing,
upholstered furniture, etc.

Cleaning products

Dust suppression for chrome plating
Electronics manufacturing

Oil and mining for enhanced recovery

Performance chemicals such as hydraulic
fluid, fuel additives, etc.
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Sources of PFAS in the Environment vEPA

OFFICE Fl JUND WATER
AND DR INKING WATER

Direct release of PFAS or PFAS products into
the environment

« Use of aqueous film forming foam (AFFF)
in training and emergency response

» Release from industrial facility
» Chrome plating and etching facilities

» Landfills and leachates from disposal of
consumer and industrial products containing
PFAS

 Wastewater treatment effluent and land
application of biosolids
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fN
Potential Reasons for Concern ‘.,’EPA

» Known or suspected toxicity

PFAS and/or breakdown products are persistent in the environment
Persistence in biota vary greatly across PFASs and species

Used by a variety of industries

Found in a variety of consumer products

Most people have been exposed to PFAS
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General Flow of SDWA Requlatory Processes

CCL 1 Public Review and Comment

>100

—

Regulatory
. Determination

T Rule

Preliminary

Review

Regulatory
l l Determinations

1 Final Regulatory Proposed Rule
Determinations [NPDWR])

T

1 18
l | mznths
Y

Mo further action if -

decision is to not regulate

May develop health advisory

Six-Year Review of
Existing NPDWRs
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Increased specificity and confidence in the type of supporting data used (e.g., health, occurrence, treatment) is needed at each stage.
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PFAS Background (continued)

* In 2009, EPA established provisional health
advisories (HAs) for PFOA at 400 parts per
trillion (ppt) and for PFOS at 200 ppt, even
though an EPA health effects review was
underway.

* In May 2016, EPA released revised HAs for
PFOA and PFOS set individually and combined
at 70 ppt.
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Level
. State Drinking Water Action Compound (ppt)
California Interim Response Levels Sum of PFOA and PFOS 70
Sum of PFOA, PFOS,
Connecticut Action Level PFNA, PFHXS, PFHpA 70
Maine Maximum Exposure Guidelines Sum of PFOA and PFOS 70
Office of Research & Standards Sum of PFOA, PFOS,
Massachusetts |Guideline PFNA PFHXxS, PFHpA 70
Health Based Guidance for Water |PFOA 35
Minnesota PFOS 27
| Surrogate of PFOS HBV PFHXS 27
New Hampshire |Groundwater Quality Standards Sum of PFOA and PFOS 70
Proposed Regulation PFNA 13
New Jersey : :
| Regulation in Development PFOA 14
North Carolina  |Health Advisory GenX 140
Sum of PFOA, PFOS,
Groundwater Quality Enforcement |PFNA, PFHXS, and
Vermont Standards PFHpA 20
West Virginia EPA Health Advisory Sum of PFOA and PFOS 70




HAs Versus Regulatory Standards Create

Challenges

» Use of HAs as guidance, versus a Safe Drinking
Water Act (SDWA) regulation with an established
Maximum Contaminant Level (MCL) creates
challenges for state drinking water programs and
public water systems.

 The HAs for PFOA and PFOS do not provide
clarity on necessary actions for water systems to

address the compounds, and how to communicate
their actions and the associated health risks to the

public.




SIRWA (Creston, 1A} @) (@ Rathbun, 1A MO S&T [pwsio  [ews name POSSIBLE SOURCE AREA
= Pools Prairie Superfund site [Neasha), Fort Crowder-
ll_] Slteﬁ MO | | N ESHO Alroraft ending testing, militany site since 1940
Glark Co. CRWSD #1 MOGOLEE? |NEVADA 3M Nevada Manufacturing
MCa0Ed] | WAYNESVILLE Hear Fr. Leanard Wood-ilitary
. Kirksville MO3004401  |PULASK CO PWSD 2 Mear Ft. Leanard Wood-bil itary
Harrisan Co. PWSD #2 @ MOSII0ER | VIBURNUM City of Viburnum-mining
MCAIIORDE _|PERRYVILLE Perryville-Manufacturing
O Macof Co. PWSD MOLi0437 JKNOB NOSTER Whiteman AFB
\ [ s =
eph MID221427 |ROLLA NATIONALAIRPORT |Potential Firefighting foam Lse
Brookfield ] MOGEI0E50 [OAK GROVE VILLAGE NPL3ite, TCE I grosiichraticr, siles paits rrchrasfactinlig
Hannibal MOG0IEE  [WASHINGTON \Washington MO-Manufacturing
MOGIIIEEE |MEW HAVEN Hew Maven-NPL site; TCE
- . | MO3007EE LED.ALI.A &dalia-Mmu‘l’adurlEE
Smwhwlle /_ K y WMDZ024158 |CLARK 0O CONS PWSD L |Alluwial Wells
hmpendence — Likserty MOL024242 |HARRISON CO PWSD 2 Alluwial Wells
Cladstons _\ MOE010720 |ST ROBERT Mear Fe. Leanard Wood-Military
_\ Excelsior Springs - - i
) entzville
MoAm-Platte \ o . Boone|  Mexico T A @ UCMR3
Kansas City Blue|Springs PWSD #39 PWSD #1 St Peters @ MO S&T
Raytown Water Co. 51 C“O Grain Valley Pet-Jo'Saline Callaway #2 )
i - St Charles p
Jackson Co. PWSD #2 PWSD #1 | = S oui @ UCMR3 & MO S&T
Wright C St Louis/5t. Chares Co
Jackson Co. PWSD #1 - *gﬂﬂb HHEI O Fulton e
Raﬂ; renahurg 8 Boone CPWSD 212/ @ hie;"_ Bloomfield St Chdrles PWSD #2 UCMR3:
Johnson New Ha : 44 - GW
Lee's Summit PWSD #2 Cole PWSD #2 sfferson ) @ Vekoed 40 - SW
f
————Garde Colé PWSD. #1 i Jefferson Co. PWSD #1 ]
City Maplewood Church Jefferson PWSD #3 MO S&T:
& School JE“E'LSGH CPWSD #C1 13- GW
Jefferson PWSD #2 2-3W
UCMR3 & MO SA&T:
2-GW
Waynesyille g Pulaski Co. PWSD 22 ° 1-SW
St Robeft i Total Population Served
" Vil Perryville a P
. Lebanon @ Fu?wdl himdm of PWSs Sampled:
4,082,422
(7T6% of 5,364,153
Greene Co_ PWSD #1 served)
Carthage @ Summersville
Jopin @ Republic Springfield 9]
o . Eﬁ Ozark ]
J‘""“' Howell Co. PWSD #3
p Aurora-Verona | Charleston
L_Neosho
Branson @ I OWEST Plai
Roaring Ri\'l!‘l’ sp @ | Taney C{]:. Water - Venice ains

PFA Tested Sites - Missouri
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MOS&T PFOA & PFOS Results

September 2016

Facility

Sample

February 2017

Facility Sample

September 2016 February 2017

Number Site  PFOA (ppt) PFOS (ppt) PFOA (ppt) PFOS (ppt) § Number Site  PFOA (ppt) PFOS (ppt) PFOA (ppt) PFOS (ppt)

Raw 0.68 1.04 0.42 1.59

1  |Finished 0.67 1.05 0.31 0.60 9 |Finished
Raw <0.2 <0.2 0.57 0.50

2 |Finished 10 |Finished
Raw

3 |Finished 11
Raw

4  |Finished 12 |Finished
Raw Raw

5  |Finished 13 |Finished
Raw Raw

6  |Finished 14 |Finished
Raw Raw

7 |Finished 15 |Finished

Raw
Finished
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