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As we continue to fackRPRFASealchmad |l temgies eont it he |
COVII® pandemic and t marcldirmatke ngr iwsaitse,r ihtas be
i's more urgent than elveadémnshidprkerasas demaurst ndt
emerging public healtthaakhldi egqvihe®enmegpemtt i ssue
concerand Ppeoal yfl uoroalikylt heulCotmanoneve al t h by pa
(PFAS), coll offorahvkey &mhotwme aBY21 budget and al
chemictaméesa class of edeolilrammeihomal PFAS testing

persistent chemicals associated with a range ¢
adverse health effectBhe PFASKk aFer weé dies ypused f
industrial applicatiomhsomnndi ne& puwhkll pc ohl@&iantisngs
as -sbnck cookwpeé| ewasebnitthi ey, by members of t
and firefighting foamcr Duiealt of athetilhe wlTaek pkFerac

use and disposal, PFA®Gf havwiecheenanecdtwettehlanlin a
our drinking water, gtrheandwateriesiardsexpetlti,
wastewater, and otherFemwvé rpmmens @3 aedompr ehe

that can put our healtdcammend&ti ons that buil
efforts to detect and ren

As |l egislators, we fiPBEAS|Ieceammaemnd mdbtoiuda n P&XtASt he
when the chemicals weseopetefctREAS Nnr edel ati on,
drinking water suppliesesmmdnisteives.al towns we
represent. As our communities grappled with
the aftermath of PFASThietextémtn,off tPBASamentcad r
that municipalities attlbmeticmeltdo n@e¢t sihpunadw.r V\
significant financialefchant £ntgesprodt e etimetddiiatpe
PFAS in drinking wateCommenwe alot 3 aavnd heumeemrV i
for a consistent approach to mitigating and
remedi ating PFAS cont in t§ d

| everage best practicyt L | har rces.

d
PFAS

riences of oubl | ‘
as the catalyst for t i on
I nteragency Task Forcy ' ;

|l egislation to establ Tasn wi t h

the purpose of convenRepm. |kKagt el A8 S ,J WIgieanrc yCy
of ficials, PFAS experTtsir@andi @odlh@agapstarke hlod [daen
to develop a policy f3menzkwer kPt hAT s mgiltla ets sMasj o

The expe
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Peand polyfluoroal kyl 4sgubdstamces (PPAS)pEB
a class of synthetic chemigcal's tha ave been
detected in drinking ngeerggﬁI?eE7E%@oss t he
Commonweal th of MassaChy§8tfle ?gvﬁéﬁﬁ heal th
protect residents fl-oﬁ”FHEOQHWQFé%a h&RRERSe P&
associated with PFAS, '?hgréfbfglegpébfpghgbaff
PFAS I nteragency Taska$Jg8XfﬁP6u8ﬁ Fﬁés cont s
Fiscal Year 2021 Budgl€adUrfhEoGRREIP T LEELNO T
Task Force held nine N&BF?ShHgg}gﬁgPepgrtment
investigate PFAS deteg{P6ﬁcfho&uKN9EFPEE) and
environmental medi a, Pﬁgﬁﬁtyﬁg_tpf)){e PP&I!C Heal
exposure pat hways, asEEéﬁa{sath89|fH gﬁanklng
environment al impacts??ﬁ&égfbwgtgéurwg§tgwater
contamination, state éhﬁhféaéPEF'agpﬁoHFh85sF§
and challenges, and pJPSﬁFiéPnQSIWpfbﬁsalfﬂeSl
Task Force, which is &g%sggbgab*ogthpelocatlor
of ficials and experts?uﬁggF&epegfﬁﬁoﬁﬁlFﬁéﬁsat
wide range of stakehoF&QF?W'PﬁEf&Hrng
researchers, advocacy groups, community _
member s, municipal cﬁiAﬁcﬁafgsugfapé éggng@één“
public water systems,_(ng&l)J_s{bﬁ?thgﬁsg, Paﬁatabl
|l egi sl ator s. Based on'PthfPﬁbPHgyﬁtFﬁe *QQW”
Force recommends t he PSWIBWHHbrgéttSFatment of
measures for the CommSngéfFﬁ of I nstances wh
Massachusetts to implg%ﬁgr“??diﬁhgraﬂg}‘ PI) 69098&%
public health and the M8R¢PFEnARLRPL FPLRAPPEREE
contamination. for PFASG ?n grouhdwater
could provide assistance
public water systems, ano:¢

the high cost of PFAS r el
appropriating funds to tt
and establishing a PFAS I
di stribute grants.
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NQJJBMP |/ @V7 MB@?/ @reguirements for manufact
roducts for sale in Mas:
<QNP7+/ tB??QQ@7PT7/ & Iementing_PFAS | abel ir
Environmental Justi cePQE ?9mWVBkﬂJE?§ AL d i
mi nor i-trygomew tri bal Oprac'krhdg'l%egn,&%spdodhtlslren
popul ations that may di sproportionately
i mpacted by envir()nme&ba#eaﬁgeh?§&ﬂlpig§2%§d§e(
EJ communities may haygeheghgbbeRpds@4PapprlBact
to PFAS through a vark%bmlaﬁiﬂaF&wagsinS%%%sﬁﬁ
subsistence fishing I3 .Wahe'PRrAGPRsWtER organi
elevated |l evels of PFégntQVEiﬂﬁvﬁtf?WQ%t one f
resources to address BFER/BpHONTAMEBALLPPat TBR
state could provide ag%hﬁH°@?5n§UPB%bBr5?yE%xe
communities through thoghg§§ water gbrust cur
Drinking Water State Beyelvwap9yEUNdnd that the
Di sadvantaged Communi Les b A2HaMoPYe environt
increasing the | oan fB?%Hﬁ%?gs%rp%EQQHE?%? Egr
eligible projects. DPHpgoghbdmoRReUft nourhgagh,
in EJ communities to eRIULEHEeFrARPES(BaA%Gppor
information on PFAS |Beggygﬁ%bhkeokaggp@ggFAs
consumer products that he
J6" N/ BOQP J4" N 7@ temporary exemptions.

+B@NQ?/ M JMB- Q+PN

While it is important/ tXo) a@dr esfts” i h&l/ iSniame'd P d tBe
i mpacts of PFAS contad@unaenohybythendMasgachus:e
testing and remediati &KFRASIi i nwduli dkbagi wat eecik
for the state to contshaedbrdatifong PRASsame si
contamination without gabsodawdtieesandgsbhé ias el
further upstream. Thepatrasepeoubd!| tedoncer PEAS
exposure and cont ami n &tHASIGhkey sri exg uleatuil mg etdh P F
sale of consumer prodPEOA,t PEHXSOoNPENA, PFHpA,
intentionally added PFASreThssaigcowdeg body ¢
phasing out the sale bfathbédsefpectiscttssbygi 20 8C
identifying priority puodeots$yfoegahacecadl| iar Me
phaswt , enacting PFAS wdilslclroesvuireew i ts drinking
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the next two years and wijJBpeomnsiden 756P/ MN
establishing standards _for_a i ional, P
MassDEP i s evaluating>§Jﬂi?i%?a/ avZ#ué€$§4(@P
PFAS exposure and i s QH@oﬁPabgg P&edgéefgés o
standards in those aréggmlng.foams FAFFF) and
protective equipment, al ¢
MassDEP requires wastgﬁgferff(ggf&gﬁprﬁlﬁﬁpse)
to screen for 16 PFASe§HQSP§606RdEEA§ngLocal L
technical work and st&HéﬁSPHEV Eﬁﬁggéggn{upgs
establish interim scr@énﬁﬁgFPe&EF§anP PERE2Q
residuals. To reduce FHE'QHSGﬁteéPoéﬁﬂsto AFFI
entering groundwater AhGCWR&tLNEtEPaMPeald MENS!
plants, the state couFHrfﬁ@BrbgygpéoﬁﬁAgf AFFI
conditions in groundwépgpddpg%wéﬁggE%@Wﬁits
for industrial WastewgfgﬁrgmdtQéfabppéHdﬁﬁmF{§
PFAS in effluent for FHH&QPFP&laQSr(&Béaﬁsﬁépt
di scharge permits. fluorine free foam, and
of Fire Services to devel
pment c¢cl eanup. The st

" . ui
/@ BQM" 5/ JM7V" P/ \Z\/Ze>>of AEEF for firefight

J4" N P/ NP7 @5 -"7@-P7W8i nt enance, support effc

Residents who rely onopr AF&Fei welkeimergency r esy
drinking water are unfquel deparnheneablketboonBFA:

contamination in grouomdwd&AF&EF. Homeowners

may have | imited resources to conduct regul ar
PFAS testing and inst ®hl ytteatmées spatamei nfs
a result, they may experirentesérnndaddd for fir

exposure t

o PFAS. Homwwbwobdr samayealdsodoobel evat e
reluctant t
c

o test theiamowegl fFsredir gRFASsdudManaof
l'iability oncerns. Thevet a{PéedASb o wd niodid ntgiefay
strategies to reduce rthetaost PEASteatiheg ander
municipalities could costiai nseP&EABFAS thet mog :
requirement for PFAS dtaeitegcobhédttakRhef stephb t
property with a privafeowePFASneéxwioshreewywelek

permits. The state comadufiacébuopra toadiscl os:e
program to support priPFa&ASei welturRBAS gear, suj
remedi ati on. review turnout gear st anc
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efficacious alternati Fesge degpgaobhmentBeneeané s
vi able alternatives i poteatmatkéipbacet ybadonit
the sale of turnout gédariwigtlemBF4g8ncy response

events. While MassDEP hac
Firefighters experienaethioghey iatéssafngamNoerd
di agnosi sr elnadt ecch ndceeat husn dceor mpCahraepct er 21 E, fire
to the general popul asiubpecTheoDépabimenty af ai
Fire Services and theTMessaahesebyscbhbnseéder i c
Academy offer cancer adWwapenegsrensbonabge andi-t
cancer screening refectal snstagali ngtbhemeowner :
firefighters. The staferc@PFIAG coateaemb@at uoadi nc
for the program to offer screenings for cancer
associated with PFAS dxpososé, owhPEASadet ect i ¢
frequently not coverettabyphealatrhliynsat aeaceonTt
state may also directcohéerMaobssadhtoseiPFASCaonaoecr
Registry to retroactiveldyvsdaadardicopeemuni ties,
if i rebaghdreroccupati onspasde mo ] ilwehcidl esl anhadareuwsf act ur
on occupational exposgoaetiouPFAS. profit from t

of PFAS. Towns in Massac!t

"o - M/ NN J4" N +B@P" Pila'ng7 B@wsuits against |
"+ +BQ@P" *7>7PY seek monetary damages f or

PFAS contamination. I n t}
Whil e private well s ?a?%guhﬁbgdsBYtﬁgﬁabFAS
boards_of heal th, MaS%BEEn%?g%k%%e%ahﬂ?acturer
unpermitted release ofooifomRANagRAGIOYRY assi:
matgrlal, including Fﬁ%gttbﬁt%th%AS cont amir
enviromment under thepyataLEnyyREEtuhdy! B¥ntin,
Chapter 21E of the Magyaehysgity Gemerabainst
Laws, and the Massachusefts (@R} af98RCYosts al
Pl an. Homeowners may E%%% %bﬁ?%ﬂﬂ ﬁgp‘ohggal
and fiscal responsibilities 1 f their property
determined by 'waSSDEPIFﬂ’r%%pbﬂ%eﬁs?ﬂr?ﬂeoijse o f
PFAS contamination. AjLLeUgh Ma3sBEP e pepar:t
considers this to be ag ynygdal gaifaymrhanGeo,
the potential liabilipyr@ay d@ief hopepwaens, .
from testing their private wells for PFAS.
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remedial actions for PN @keanupr >DQD has
initiated response act,.i n PFAS Il evel s
exceed the U.S. EnV|rory\r?'n_el\rﬂ1/t§é?q\llJ\lro|§gctJ|4 nIﬁ
Agemscyl i feti me health Aolrhv'irgpoorryt Pt 7COO;Bppotnefrbtr of
PFOS and PFOA. This hBEP{hCafiPyoPFASscONt amin
significantly higher MARSRAFERYSMLLSAaLAGLEEENLS ¢
MCL of 20 ppt for PFAS&POSgd49anfppmpacted I
i ssued guidance that Pé'@l)bﬁiwgge{héylsf)leénsof"‘ngt
MCLs i & D@Dnoval actio%%plw%s%%%$at'on and publ
could work with DOD ténﬁ&gﬁgﬁ@ﬁPchPBO” deFect
guidance to initiate Péhg 5PgaW?Fgﬁse%ﬁ8ﬁd'ng
PFAS |l evels in dri nk|f?&uﬁgtéfakgx@eém?thgr(JaCt'
Massachusetts MCL as gdPQQEFPgQFhSFﬂgbl'C by ¢
contamination from mIPPﬁaF? QEfﬂQiPPP“ ex!stlr
jointly conduct public ec
campaigns. Addidxiomtaildg ,

partnerships with health
i ncrease outreach and ed:u
further | everaged to pr o\
additional heal th provi deé
assess and discuss PFAS ¢
ri sks with patients.
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The PFAS Interagency Task Force was establ i she
Budget, which Governor Baker signed into | aw c

There shalll be an interagency task force toc
ground cont amndapiobyfoiuopeml kyl substances
commonweal th. The task force shall consi st
be appointed by the senat e -cphraeisri;delntof 1 of
whom shall be a sci-andi pol wifit bhoewpéktyi ss
contaminated water; 1 member who shall be
the senate; 3 members who shall be appoi
representatives, lcb&iwhofih mbmber sehwvesh
appointed by the minority | eader of the
be a physician trained in environment al
designee; the secretary of energy and e
secr ry of publi safety and security
envi ction or heir esignee
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n
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c u
ment al prote d
t hei esignee; the commi ssi ner f ag
dire r of the Massachuset emer genc
fire mars S
setts Munic n
of the Mas r

c a

utive dire
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t

t he al or their d i gn

pal Associ ati
t Wa t
h Ma s
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t he
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The tas

of -aed

strateg
u
[

force shall: (i) gather and revieyv
| yfluoroal kyl substances detecti or
s; (ii) i1 dentify si-gmdficant dat a
oal kyl substances and devel op recc
ntify opportunit-aesd poft yplublor oaéd.uy
s contamination and the effects of

o]
e
pol yfl r
e
e
ent ; (i v) -lacdh@entpiofl ywftl herovadkygeés safb s
a
e
o]
v

(ii1)

substan
environ
cont ami
and the
and disp
medi a; (

DBOD.O_"O?\_

tion and exposure pathways that poc
nvironment; (v) examine the benefi
sal-aonptpohgflfoor pafrkyl substances

i) assess how state agencies can r
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aut hority and resources to readudce or el i mir
polyfluoroal kyl substances contamination; (
of fluorinated aqueous forming foam in fire
evaluate €flecinaeedonl ternatives; (viii) e
and polyfluoroal kyl substances contaminatic
organi sms and determine whether further exe
and estimate thaendopoltyd| mioriogakeg!|l psmubstan
contamination in known | ocations across t he
ways to Iimit exposure -ahdMposgtchuwuosebtas kiyeé s
substances through food packaging.
The task force shall file a report of its f
with drafts of | egislation necessary to car
filing the same with the clerks of the sene
chairs of the senate and house committees
house chairs of the joint committee on envi
agriculture, the senate and house chairs of
the senate and house chairs of the joint cc
and house chairs of the joint committee on
not | ater than December 31, 2021.
PFAS Task Force report deadline was extenc
suppl ementary bAmMgkdt bmaKi,ndH. &apgBopriations fo
supplementing certain existing appropriati
SECTI ON 65. The interagency task force este
of the acts of 2020 to review and investi ge
peand polyfluoroal kyl substance is hereby r
2022. The task force shall submit a report
together with any drafts of | egislation nec
into effect, by filing the same with the cl
representatives, the senate and house c¢commi
commi ttee on environment, natur al resour ces
on public health, the joint committee on tF
public safety and homel and security not | at
J4" N s| ®rk +~{{~| pk*z®eg -~p
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Rep. Kate Hoga8en. Julian Cyr
Third Middl eseQapPe samdcltsl ands District
Speaker Pro Tempoiretant Majority Whip

?/1 ?2* /] MN

Rep. Sally KerBep. Kelly Peasrdrew Gol dberg
13th Middlesex4DhsHamgden Di Attocheg ®&4Ifarceal

Martin SuubergPeter Ostroskeyeanne Benincasa T
Massachusetts Mapaatmesnet o Prpauvt meat Obfice o
Environment al Pro¢eSe¢iwinces Safety and Securit
Bet hany Card Alicia Fraser John Lebeaux

Executive OffiWNMaesodclEneenglys BDapaatmeseset b Depa
and EnvironmenPabl Aé¢ fHealst h Agricul tur al Resou

Patrick Carnev@lzranne CondonRebecca Wei dman
Massachusetts EmemgreihgyMassabMhsassathasetts Wat e
Management Agebepgpartment of RabbuccelsaAuthorit

Jenni fer Peder@omnor Read Bl air Wylie
Massachusetts MaseacWos &st s Blenhcl parhel Deacon
Associati on Associati on Center

David Reckhow Jeffrey Arps
University of MagbBac&uBend s
Amher st
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Peand polyfluoroal kyl mopllestudrercses h@PFA®SYy sase ar

a class of sev-made thawsdawdtckhumaanwi ronments. A
chemicals. Estimates fBoe theablumbef @fkrsisting
chemicals in this clawsthangedegomda; 000 io oV
12, BPOMAS have been wi deecloys yasptpelmse,d aisn wel | as dr
commer ci al and industgraunsettiengsaaddwsasvemwat

PFAS have been associ ahedtwmehraeduered for a
human health effects. tOneapmbd| badif anotfthéavehgmic
PFAS consist of a carbonceharationwhikaliwina,a sio*
more of -hherocgebobondo®nhahe Beahe Bf years to
replaced by bond$®ENAS fluorine at oms.
with all of their carbogél yulktbpdddu € mwuit kel RF
called perfluoroal kyl nsmberantesndndtPFASI Yy ar
with partially fluoripaveertaebonPEASIi nsmai a
called polyfludmoalklkykosabwiderceange of temper
(

car-bgdrogen bdddior&))nhealfoncal s, and acidic an
bond is highly stabl egnext o@aMhedt maprpil li ye ds tt roo mg,
and rarel ysymtumat iicn c@@kpAcSu mmdse. capabl e of | ower

and repelling oil and wat

As a result of their cohbemrcaiutedr totthej r manye
PFAS exhibit -gepétiterceymnmedvai at and industri al

otrlepel l ency, water sorladuii4eaygltomgevsw astt eamecret alr
persistence, and biFoacesmsktancen. CBemausealCly,
bonds remain strong, &wae¢reeguingdteantheadmpnment s o

chemical exposur e, PFABsdet hos, easubghbidakbr o
down. This bond stabikbndyotobowese spluaggetei ¢®. thredu
persistence of PFAS | PFABeaeervpresment i angdur f:
' iving organisms. Whipai RFASI mlepedawi hgsandand
water in their unchargedmeraial] pheducthemical
head groups easily deprotonate to form chargec

J4"N s| ®rk +~{{~|pk*"z®A ~p
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Whil e the basic chemi &&IASsntdruuscttruyr es toafk eFhFoASl er s
consists of a carbon ceeapiacied WwWekigakcymaPRénASr wio t
of the carbons are alsomponddd wodf componads \
atoms, these carbon chaidnestben VvVafgesonbémpgobr
branching, and chemicalrefofhtenonalk!| ghedpmpd n t he
These carbon chains c®&kABhillien etaduodhsaad esfhHPdirkts by
carbons that bond to twmpountiewar eot heugbar bgr
to gener at eora bsriaangd hee dc,h avhhoi pcahn itsi s swleasi 1 ess t he
defined by one or moreompobods,bomdgedngosoomedi e
or more other car bons sherhgae me rPaFtAeS mmualyt iaplseo b e
branches fro@thesi PEA&dmkease. heal th i mpacts, s

have additional functiomahogda’ipstysuch as
epoxides, which alter their chemistry.
Aside from chain | ength,

These chemical di stinmeitbossi hbl genae VP&EAISOU Bt
properties of PFAS, asuwebhltegoriksir Theseugrt ioc
use, -oputaaseand regul at iomme miChealmistarruct ure and pr
manufacturers and theabWs8ssmhenttroamdnbaapblicat.i
Protection Agency (EPAY kasgentesastie natnidalnouns e ha
di stinctionshdodien waerdilphhmmgpbsed as a framewor k f
PFAS and betweenchianean aheé Euaoplkead Uni on anc
PFAS to define categouises oh RBASe and Cal i for
Researchers, regul atofypyrbadi eseranewi odusheyaqgr
have typicaiclhywide fPiFFARsd efsomgng characteristics,
PFAS with six or moreadaabtagebi ahkdddi esgdwvhat ¢
in at | east @maiaoh ®FARBaAmshshormay be best appl
fewer than six carbonshhihkedi hggéebheonidoncat di
|l east &8mMRA cth@as npartnerbed weiethh t hese grouping me
industry stakehol dersdeoveVopedt &oirl di phasenout
perfluorooctane sul foudi¢f aclémachdBrdbt)h cachdhas th
perfluorooctanoic aci do(PEOGAre PRO®Sraséarch ar
PFOA arcehaliomngPFAS assorceq@uierdedvittdy assess chemic
adverse health efilfeegcachyasand. are known as
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PFOS and PFOA were fihosmosyBDulPesitzeédtisn 1938 e
and have been in use $®FOAe Stlewald40sp Bropgr amt
Pont de Nemours and Cgmpanypfacomphec@tMeafi sRKF QA
Company were the primany masupaetSersBdppehdi R0
PFOS and PFOA up ¥ntilkh teeceaptyon0'd0s PFAS pr ¢
The history aof kbudwlngd ggen do f3 M

the toxic, persistentCegpgilﬂ'@%(A%ug\gleatia\éerew
effects of PFOS and PEQRA higsh%@ﬁ&s’hﬁ(ﬂemﬁbﬁn f
and the environment bggaame RHRLE QI [§CREF RSt ey
part of personal and ¢l 5% ,3¢hLQRthe hRALGAO of
Wesft V!rg|.n|a, Ghi o, @'H%mM'c'&?e%gtnﬂfacturing C
Beginning in 2000, 3Myygtupbayibky;phagedqoltn,
PFOS, precursors thatd%%ngn?be%Iﬁo%o‘é{ﬂdi'M:‘bA |

PFOS, arcdribtoqn -csaimxd omne ncyclf§
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EP& definition of an fisetxrpéosssuoees [ antt lowficye aieGa cloo wvi |

Such stressors include chemicals that may have
environment. Within this framework, exposure f
1.Source: the space and time at which the str.
2.Media: the method by which the stressor tra:
3.Exposure: where the receptor and media meet
4 Exposure route: how stressors enter the bod
5.Receptors: any part of the ecosystem that i
Figure 1. Some pathways for environment al PFAS:E

PFAS CYCLE

Airports using fire
fighting foam

Producing/Using

Industries

Landfill PFAS treated material

& food packaging

| > (2
S -
Wastewater
direct
discharge

to stream '\
Leachate Biosolids A
Soil/Farmiand [

il
jo=— ) =} plant
Wastewater [E——

EEEEEEED uptake

) R mom ]

s A
Wastewater direct

discharge to stream

Drinking water

SourWad:nut Valley Water District

Food

Treatment Plants

@l Human Exposure

J4"N s| ®rk +~{{~|pk*z@®~A ~p


https://www.wvwd.com/water-quality/

J4" N BV/I MV7/ W

Stressors and Sources

PFAS are commonly use@Emgsgpnoyesisengradast s,
mi st suppressants, sufbaméengcfioes 4§4&ERFF3, can
solvents for cleani ngwa ithéarsdieedy resnsdeidnigne da dh d diav e
and sealant chemical ssuhafhenftedsandgfagenns ei «
wide rang®eThds e exd otr srbsa sierdc |alndle evht @ex posur e pat
el ectronics manufactuAFkg, i phasedaedr eoatppges
manufacturing, metal pKaiingyg) stikclassd Gabydr o
drilling, and fluoropéF¥hmetspmoedtcciommonileus:t
application of PFAS isimantfaentrfhgmemabl e | ic
introduce PFAS into tmelébharyohment i thesughirj|
landfill disposal, waplewaseandr saomaege phaahnti
( WWTP) effluent, and Mepictpaysféme, demangt ment

f

ot her pathways, whichemgangeosyamesaoeses and

drinking water, grounthaaeeral an®PFOSr Aade PW®Ae

See Appendix E for examphey OFOSt AEFSFonsad Heg:

Appendi x Fihdusarli or AdEReswhhdh were phased ¢

other use categories wWhetesPFAS2WOReaond 2046,

empl odyeede | oped by GI ¢ gael teetr naalt.i ve to | egacy AFI
been prodaltaing C@G®) t

Wi despread use of PFASluprosesnstimet aptsesduwhsch

such as food packagi n®FOBoosePEOA Matemiayl Hf e

personal carsd imprkocwotksvaamtan n >PFAS.

and watserstant c¢clothing, can result in

human exposure to PFAS®etdhraough ingestion,

der mal absorption, andMedhnhabgt wanchPPRB8St eat er

are usedess swame s iantdamtht ough t he environment i

coatings on cookware awmdfhoedwpaekagwagteawnat er

mi grate into butter, ciolhsamvnaegan, i andr ounudhkk
water . PFAS have beenetlevatedd!| eneisdobdbr PFASLt i
and may come from housebpopl demat Puiealt ®, t hechper
as carpet, furnishingsguaphol enerypnmannsts, t he
polishes, and other bsubdesgemansriaksfinal er
Cosmetic products, inocmbhogi PPERBSpcpnoadaménsti on
mascara, and foundati wastewateoncanncBmASfrom

that are ingested o awbhsoewadetrhwbeghrebéedehki:t
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se PFpAQthRagsodbrddumanpbodact:
r tre®FmWSMRA P rocre stse  iam ee sotf e e r
er angacawagsent subbtastdri h&ir
n thecenviambnmeed fbodheor secq
whi chsuthwas poodupadkagi ng. ¢
I n theheaet NewplbUereeyPBAPacament
or atsortkbedi snbshancaseonhat
es thmaihaskeurdepo$i PFASt e xpo:
rwayswhBsebdrinekPhRAgSwaoercespy
s fromonndwms hat #FPbachblePpinegs wk
ns csu rtogessi nnkaiyng water does not
soil, majoundyabér PFASdespobbace
ding ateas. sBuudieses sbhew tbair
l' s, whitbalermapteonthisnc?BRAS M n:
tively correlate with PFAS
n hum@FAIBl eodt amination in focf
result of environment al (
rialsmégnhaionngrBmASobdagacke
em of PFAlSeasung aEeAmaterocoalk:t
ic, agdnafgeadusopahigways] evel s
in ceheinfiedhhumand expesun@ir
ling ¢6fshekese wmatcariagl sesddent
AS inJueacthbeteommbudgeesand tr
in weashbewaktacecanhghpreagdsk of
ment theowaheebbduesttaeg fi st
as biwsohi esASi f | RFASvamdenoD (

d. Wastewdepartmeat ment |apandnsi st

PFA
ncin
d to
f PF
uch

S areikisuipde domnEasotlr yr ¢ @di Idye
erati apneat watarhalge cCenwkeaisniol
the iksne ¢ apidrHea tl.re.a koo & Dr
AS, agadwehi sasathenr ¢F®@ASehat
as greenhouse gases.
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met hods to test for 2@/ PFAS7I"mP7aB @i verse
sample of foods. Addiijgnall Yhetg‘?aﬁpf‘ity of |
conducts PFAS testinggton bgodsprodueedsin e |
areas with known PFAS q@pigRingbiPhtaftsh &%,
industrial facilities_ jwhegre, BEAGsArgaRiaduged,
or applied and areas whed FFsE "PeadL e dati o
r el e®dTsheed .appl i cati on of o Rd o0 i e dhé@hi cal's but
contain PFAS on farmsdgg@rb adnhtt.
contamination of crops and ?lvestock I n 2016,
Maine Department of Aghk¢Rl GY¥ketwo traditional
Conservation & Forestigyfdeteeghed, RigRi LeyYyehs ¢
PFOS in mil_k prOducedp%'E‘hQV%"y"s?iBa?‘?ii"c)ﬁlfa?ﬁ?‘str
In 2021, Maine Depart@gRtyPhkaERVERGDMeimght . ¢
Protection began inveghiyofhnifch RFoMhSiitse sdiofp os:
contamination in commygijigsneaminateld! With pi
lland application of bkgsehtdgs pPFAS contaminat
extensive soil testing,
Whil e ingestion is cogﬁldd%&%gntshgeprl-rw%rr)é ar e
pathway for PFAS expogpreadMAgodprFRAe 9aEG  &he
population, other potegRfijialj53usqs. OofPXPRHYY S
i”C|U_de inhglatlon andhdecpat amPRLEFbn SResyur
relative weight of exge3IuhawBebPWaRYImMAUNYRYY |
by population and occppalkipp. {Fer | kgshanee;s
workers at facilities;{RatcRMOdHEE N at$BnPMAS
may experience elevategd g¥Pagupyest?iBGAPon anc
through inhalati®dn and dermal contact.
Firefighters may be exnRosgedrtetPREARBgYNIQUGhour
their turnout gear, Wlf'r%'&t?n@ﬂtcoeb?ﬁﬂb@mﬁﬁ:ﬁrﬁd'ynb
the outer shell and mgi irreo P27 "THed "most comm
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uses granular activatédncarboal (GAGupf omwhi ch ¢
drinking water. PFAS mol epplbsstatiyochaoged f ur
attach to GAC, enablingsihebeamsvaBeatdsPFASt |
in drinking water. VaPFASIi cas ¢thesat beefweeerr ek
kinds of GAC, s¥u¥ceseféindaefyf oEacpyn exchange
Research suggests thabyattcvar@dataebanhyeBonhoc
granul ar and powderedchaeaagelbdepaotriricéesfromwat e
various agricultural whsatege, o$u el riarsecantinseknst P Fubss
and shells, in additiopnpntexthanmer eesonsenteigal
co-hhsed ¥Dbhig ceasr.bon f imattrratxi camd managing the
matrices used in GAC treatment require
periodic flushing or 6A€amndgj owheglkhanegel resi
the collection of wasteeptodgcP&FAShan nvhous hkbaea-
managed and di sposed &P&t derad d hc ea dfvu rstoreyr of 7
release of PFAS to thépenyi aodméhe. Massachuset
Contaminant Levd0Ot feCL) ¢
Adsorption and retentisonavtegies é€XcCh®RF4AS r e mec
is another method of pemsdiuaei mgmBFAS8ei il tr at
drinking water. Resinobedasi ane ddsechephsot wi i
a neutral carbon backbedecthanh,cphotodas abysi:
charged functional groepcfioenaqueous
environments, many PFAS contain a charged
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Growing concerns over Twied« €emrntead RPBAS Di sease
exposure have spurred (rCogLgarecsh ionattelse mpaestt e rUt. iSe
health and environmentP&EIOSIi mmalc tPF OAf*i RFAS.ei r b
Both experimental and observational studies
have indicated associ dtni orex elmet weem dRBEASTresea
exposure and several agdwevi 1@ bboalyt mnfefefve dteqi.c e
There is emergi rcchadwi desrsoe i talh @@td svidrht ex p‘@sur e
PFAS are al so associ atMad hwiotf h t dhiemicluamr emea a lktnfo w'!
i mpact s. Environment alhehudthi ed feacmmu airtei edler i v
may be disproportionataeldy eipmmpaati e@ed olgy cRFASt ud]
contaminati on. PFOS, PFOA, PFHkISe @& d P
Health Project is regard:
6Q?" @ 6/ " >P6 on the health effects of

Due to the ubiquity alfrfdMLIrdL@ P Ny oPPLRY Nidy
the environment and t F&OA - ad$olidddednaseEdt !
i mpacts, PFAS are con€il #éedCd ! PiNsik aWs U { ma P U
heal th, especially am&r?g mrPi.ndﬁIOJ @)?’F?JS@(?’OOO r
popul ations. Research@r’??ﬂévcéSd@;eéa(ftédﬁeelDé‘\FaPt_né
serum | evels of certaifr?cliljﬁAéyamc?‘rTéNe\ﬁ&rtWéjry§'inr?'
facilities that producd Xod FERSEEASSSOLd ad &Mt
living near these ‘T 4% iKiidnieds angdnd esitd &il gt &2s
Ot her highly exposed pd&pdiPrddi ddseasérudd gh ch

8 .
residents near miIitar"yn%uacseeds,h%’fpierretetnrsa'ionq'ng S
and airfields. PFAS have also been detected at
| ower |l evels in the gémeraagld'ﬁdﬂ)wla{toi&rhea§1ezf‘lrté
|

of widespread exposur &8t §1egpAd Preiegd | EFPA
el i mi naltiivwes hafl ft he c h%%! pcraqss§_4%dA l2pmhn € respon
study found that the d&@WELn Lo R MHCenathdsEiogdy nQ
PFOA in | arge public v&agt edr' Ssef‘ssteerﬁsevteﬁdtt yséro\}‘é"
combined six million lﬂ.'§.helressiedéjﬁnt_§ eé’)?ésese_d)éd_m
EP& | ifetime heal*th amgfgop§v81r9e7cg|05¥eb@s_8 i ncid
Other studies estiamatd FOrPat PIFPP wdidr PiFdix Spdna
million U.S. residentsdecfdr?taéiergs'Imlfn(9§ear{c?8pons'
PFOA at a concentrdti sdiddred pPprdd cgd @dd &, I
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diphtheri2®817, the IntegcmationalgAgERr @y /| @P
for Research on Cancej cb@gilfpggspgg n@fed i
possible human carci n%ﬂ%ﬁ r Q5 B&F cRERAS document

including PFOS, PFENA, paphd PEHYLP| gff 8%i aceund
associated with changeeho tRechi¥thbrseRdQer i
disruption, and®Hevel gpmgRtalufhif6hSor PFAs |
Addi tional research '?n@?%@?ﬂgtgqﬂﬁ??ﬁsb?@gnﬁt
cumul ative effects of gegxpgsune|teRMUbEARI €
PFAS. PFOS is found in the higt
bi SResearchers have dete
Throughout the ZOOOS’WW%i%rfPSﬁ'and fish |iver
manufacturers of PFAS:yaluntahif¥nBhasgdpoyhce
production of PFOS angthQAPFﬁ%,@g&%iaﬁpg_
detected | ower serum evels of PFOS and
PFOA in the general P@%%\'sa%'r%”r%‘f’@aé%%duh?o a (
serum | evéHosweivne rl, 9 onfa.ny; 4 point sources, such :
industries hahalneEFAﬁ?yhggpgmanufacturlng pl e
sherhtai n PFAS:c hWh inl e FA[Roratr e, ¢ honpoint sources,
not as commonly detecﬁ%%ob?tﬁ% b%%%q1c syster
researchers have detegfgd H'i‘%cﬁ'a?@“e%ak% s8rfac
human organs5&mdtmnma§%8@ghke to PFAS in rivert
chain PFAS, such as PEH¥8c:iBFPY n28¢ contamin:
PFBA, are associated wihtR adversecheaihhagquat
i mpacts on the liver, cepdq¢hi PEmFYFEEMof fish,
development, ‘@@admparpaddidtt 98ion bet ween PFAS
|l ochpai n PFAMiI i hPFAS rym@n%%%el n growth, devel c
a greater ability to lPieBﬁjotoﬁﬁ?(elPs'ieﬂaWQ:Iheecr%l $Savaen %
may exhibit greater pgugbfs@Nefrelcki ¥hN@mbryc«
orgarf'€msventional mei BBASdAEti on among®®birds
removifwthali on®FAS frompdgj §KLEREG | aboratory st uc
water are | ess ef-¢leaitri]yf]eni@ted(elpl1 VieNgesRRELd cf

PFAS’_WhiCh have beehaﬂﬁt?%%%ﬂoﬁ%gPkuhﬁction
drinking wdter suppliegas exposure above cert
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Di sposalcoonft aPFPAISh g wa sRleuovrioapol ymer s are a subs
incineration may relepoéymexsc &of |-paviihwge d hes i
greenholi®eegaves he stdbflntyioh theBuck et al
carbbonorine bond, destebtet sohomdl d dwlgaer hweihg h't
bonds requires thermafluoeanmaméed pol yeey hihagh
temperatures. While tkccbemacatdedbondst benbhwern si
PFOS and PFOA general Fyuoegunief® ®momertshese mon
temperatures of 1000A6ood hiogherm mhéoegf pohgy
of ther mal i ncinerati amonmagr g akewnchoccaordbtobnf eadr caunbt
PFABhere are concerns btomat iinr ¢ datemedichemi cal st
temperatures that areFloorbopwl|l gmer kehahd inf er t h e «
release of PFAS into fheoaimaspldepel ymersanwhi
also lead to the emissiomaol pmefl coPFAStEd the e
greenhouse gases, such as 1H
pentafluoroethane, whe&®sepabilesyofoftaiosepol gtk
temperatures is 3,500chamastmorstpaosent PRAS,
that of ca’Atddntidopnal dpes saisdtlernecsei,s twaantcees,i satnadn coe
and monitoring of PFAS&Slaobroewmi ymeossaawedsol id
commercially run incipeopeotsessthaededkeot her
ensure complete destrocomponeot sPBAS) ndustri al
particularly in lightcohsumer§\¢Wivadlecimwmpadt s of
climate change. fluoropol ymerés prnicrhaurdye T e

4>QBMBJIB>Y?/ MN

A polymer is a c¢h
entirely of many
monomer subunit ¢
Pol ymers are ofte
of hundreds of mo
pol ymers are mol e
monomers that <con
atoms in their <c¢h

component fluoropol ymer,
pol ytetrafluoroethyl ene

(
emi cRIemENEERLRE ERLF@OX WAL £
simi A§VI GFSth@NEIMEPRDLWADHER

hemi @4f RP! BORE 2t PHiPeUipidgsh-t er
n 1al§En@dhp§Ras COBMINLY i hg
nomePtBGhuhl UQTORPLYMEREt bR !
cu|e§n90&aa§5dsaﬁll When f1
tainC¥BE b Moor ENEYLUEARDN BT OT
emi cANdsthg¥: GRR bBkireleasedc
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pody mesebwppgoodowcihg

i nsuf fi
rel ease

fluoropol ymers at
temperatures can

Human and environment abksexpasedewi 0oh adVverse
fluoropolymers | argely occurs through the
production, wuse, and ¢i@\,p70|§f|gl@f>0/f@|p-rgdu<cQ|qp7+/
containing fluoropol yRges,n{heoRmRAYGY Tﬂs?ﬁce
_materlals that contalErfok,yareogaluygnsbfeoehgprOr
invol ves using other afﬁsc%ﬁwmﬁh?‘f?%?'&gda't‘as’er
additives, or chemical i 8LMRAYaL% 0 implement
Historically, PFOA and OFNg haVeaPefiuwdsgafa r.
as emulsifiers in theE'n(HjV%tnrm'eﬂltaPOlJ}ﬁ@?ri'c%at('Ec
process PFOA and PFNﬁ)Vheaereu rbdeeennedr ecloen’?‘n?uendities
into the environment tE'ﬂ’fAchrﬁigrporjiqitdmpcsot eﬁ\ﬁltribal
effluent Although use  gf s BROQs"poplf&Pions o
phased out in the U”'E%dtgiteabﬁ?tehe%'t%?%@e%%t
such as Genxcamdnopﬁ@@l@%?%bortionate environt
demonstrated propertl?ﬁs@s%on}ﬁnl]uanri tfi% & hlaotcaotfed n
PFOA, such as environmey{al PeEsShibeBe¢erisk fo¢
stability in water, e%%%%ﬂ?"él?'bi%nriaﬂglé”'@?nfc
and 7a8n|mals, ananget enbhah i 9%tk N 9%5mnde, hveaatietrh,
transport. i mpacts associated with ¢
. can add to the existing ¢
Fl uoropol ymer d'Sposaldi%%%s%(gsﬁjlntt'hrésae'rc%(r)nrmﬂ%i
or waterborne release of breakdown product s
into the environment. cbangdfillbed;: oo may be di:
fluoropol ymers can r li%%%%tBﬁAﬁy'_E’TF%SS%'olntaPngr
water leachates, as wekl 23588807 RRUTGehOs of
environmental micrbdp %%tim%r%opﬁ:?(gﬁ a'iioo'a%hsume
Ani mal s, particul ar | cg'ﬁrgih'?ef?gihma&/?\’icihn%%fﬂd
mi croplastic. These |e§?)5isﬁ?etli]%hP%5&§oﬁ? "flrﬂg f
concentrate other contaminant s, including
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n contaminated waterbodies and have el evated
|l evel s of-i PCFABe dommuni ties are
e

|l ess |li kely to have the resources for PFAS
detection and remediation in drinking water ar
ot her environment al medi a, which can | ead to
prol onged exposure to PFAS. Outreach
regarding PFAS that is conducted only in
English may miss residents who experience
|l iteracy challenges or for whom English is not
their first |l anguage. To achieve an equitable
di stribution of environment al ri sks and benefi
it i s critical to engage in meaningful
partnerships with EJ communities, accurately
assess the iIimpact of PFAS contamination on
these communities and provide financi al

n

support and technical assistance.
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