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SDWA-05-2007- 0001 

I. STATUTORY AUTHORITY 

I. This Order on Conscnt COrder") is issued pursuant to the authority vested in thc 
Administrator ofthc United States Environmental Protection Agency ("EPA") by Section 
1431 (a)(I) oftbe Safe Drinking Water Act ("SDWA'" or "the Acf'), 42 U.s.c. § 3OO(a)(1), and 
supersedes tbe Order on Conscnt (Docket Nos. SDWA-03-2002-0019 and SDWA-05-2002­
00(2) issued on March 7, 2002 ("EPA-DuPont 2002 Ordcr on Consent""). 

2. The amhority to issuc this Order was delegated to thc Rcgional Administrators by 
Delcgation No. 9-17, dated May II, 1994, 

3. Under thc SOWA, Congrcss has authorized EPA to excrcise broad authority for the 
protection ofpubhc health from contaminants entering a public watcr system or an underground 
source of drinking water. 

II STIPULATJON~ 

4, DuPont consents to EPA'sjurisdiction to issue this Order. DuPont does not admit to the 
EPA Findings in this Order. 

DuPont waives any defenses it might have as to jurisdiction and venue and agrees nOl to 
contest any of the findings offact or conclusions oflaw herein in any action to enforce this 
5 



------_. ­

UNITED STATES
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) 

EJ, du ('()/\l d. Nemours .nd Company ) ORDER ON CONSEi'>T 
1007 M"'kel $I'.el ) 
WHmin&lon. DE 19898 ) 

) 
) Proceedina: unde' Section 14)1(0)(1) 

Respondenl ) of the Safe O"nkinl: Waler Act. 
) 42 U,S,C. § 300;(3)(1) 

Washington Works focility ) 
Route 892 South )-­

Washington. WV 26181 ) 
) Docket Nos. SDWA·Ol·2007·00J9·0S 
) SDWA·QS-2001.__ 

l. STr\XJ !TORY AJ ITHQRlI.L 

I, Thil Order"" Consent ("'Or<l<.") i' Issued pursUJnlto In. 3ulhority ".,te<.! in !he 
Adml"iSI,.'Ol' of the United SI',es J::!,vironmenlll.l.Pto,lCction Ageney.("EPA:}l>y_Se::l.ion"_ -- ­
14) naX I) ,,(",lie'Sir;O;:fnkins Wlte, Act ("SOWN' or "the Act"). 42 U S.C § 300;(.)( I), llIId 
supersede. the Ord~r on Conoenl (Dock~1 No:';. SOWA·03·2002·00 19 and SOWA·05·2002· 
oo02) i"ued on Much 7. 2002 C'EP,\.DuPom 2002 Order on C()/'l$Cnt'·}. 

2. Th~ aUlhorily 10 i"ue lhis Or~r "',.. deiegated to lhe Rcgional Administralo's by 
D<:le~aljon No_ 9· 17, dallld May I ). 1994. 

3. Ur>de, lhe SOWA, Con~,en has autho,ized EPA 10 exerei,e broad authority fur lhe 
p'''leClion ofpublic heallh from coo",mi...nl' ~olcring I public Wiler system or nn und~rir(>Und 

,ource of d"n!<'Oi wal.r, 

II, STIl'I II .\TIONS 

4. Ouron! comem. 10 EPA ',ju,iodiction 10 i"ue Ihi' O'der DuPo'" de>es not.dmilto ,I>< 
EPA Finding, in Ihi, Order. 

Duroe,l ".-ai"e, any defense. it mighl have., [(\ jurisdlclioo and _en"c ~nd agrees nollO 
conlc,t "oy of In. r.nding< or fOCI or cu"<lu,ioo< of I.w herein in Iny a:tion 10 enforce Ihi' 

,I .. 0 
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Order, Exeept as to any proceeding brought by EPA to enfoKe this Order, in agreeing to this 
Order, DuPom makes no admission of faet or law and reserves all rights and defenses available 
regarding liability or responsibility in any other legal proceeding related to the subject matter of 
this Order. DuPont further waives any rights to appeal this Order that would be other",ise 
apphcable under the SDWA. 

111 DEFINITIONS AND BACKGROUND 

6. The term "toxicokinetics" (or pharmacokinetics for pharmaceutically relevant suhstances) 
is the scienti Ii c determination and quantitation 0 r the absorption, distribution, metabolism, and 
eXcretlOn of chemicals !Tom the body. 

7. "Half-life" is the time required to reduce the concentration of a chemlCal to one-half its 
initial concentration. 

8, "Contaminant" means "any physical, chemical, biological, or radiological Substance or 
mailer in water" See 42 U.sC. § 300[(6). 

9. The term "underground source ofdnnking water" ("'VSDW") means an aqulfer or a 
portion thereof which supphes a public water system ("PWS"), or which contains a sufficl<:m 
quantity of ground water 10 supply a PWS and/or which currently supplies drinking water for 
human consumption, or contains f<:\\-'er than 10,000 mliligrams per liter total dissolved solids, 
and is not an exempted aquifer. See 40 C.F.R, § 144.3. 

10 C-8, for purposes of this Order, is perfluorooctanoic acid, CAS # 335-67-1 (PFOA) and 
its salts, including ammonium pe-rfluorooctanoate, CAS # 3825-26-1 (APFO). These are man­
made perfiuorinated compounds that do not occur naturally in the environment. 

I I /1,1 icrograms peT liteT (fig/I) IS the same as parts per hill ion (ppb) 

12 The term "sourcc water" shall mean water prior to any kind of treatment. 

13. A "public waleT system," herealleT "PWS," provldes plped drinking water for human 
consumption 10 pCTSOns within the meaning of Section 1401 (4) of the Act, 42 V.S.c. §300Q4) 
and 40 CFR §141.2. 

14. A pri'ate water system is used by individual residents, Or serves less than 25 persons per 
year from a well or other surface or ground water source and is otherwise not a "PWS." 

IS. The term "finished water" shall mean water that has passed through aJlthe processes In a 
system's water treatment plant and is ready to be delivered to consumers. 
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IV, EPA FINDINGS 

E,L du Pont de Nemours and Company ("DuPom") is a corporation alld is therefore a 
son" within thc mealling ofScctiofl 1401 (12) of the SOWA, 42 U,S.c. § 300QI2), 

DuPont owns and operates a manufacturing facility known as the Washington Works 
acilit),,'), located in Washington, Wood County, West Virgmia. 

DuI'ont has used C-8. in the form of APFO. in its manufacturing processes at the Facility 
,ce the carly 1950s. 

I. On November 15,2001, DuPont, the West Virginia Departmelll of Environmental
 
:otectlon ("WVDEP") and the West Vlrg'nia Department of Health and Human Resources
 
'WVDHHR") elllered into an agreemelll on consent ("WV Order"), which provided for, inler
 

lia, a toxicological and humafl health risk asscssmelll of C-8 to be conducted under the
 
upervisiofl of a C-8 Assessment ofToxicity ("CAT") Team, Ground water and surface water
 
nonitoring and plume identification in West Virginia and Ohio was conducted under the 
lupervision of a Ground Water Investigation Steering ("GIS") Team. 

20. In April 1001, the CAT Team conducted a toxicological and human health risk 
asscssment ofC-8 and developed a screening level of 150 ppb for C-8 in drinking water, 

11, From 1000 to 1006 DuPont implemented recycling and abatement technologies that 
rcdJced both air emissions and water discharges of C-8 from thc Facility. Annual emlssions to 
air 1Il 2005 were reported to he approximately 12,600 kilograms lower than annual air emissions 
in 2000. Al1llual discharges to water in 2005 were reported to be approximately 20,400 
kilograms lower than armual water discharges in 2000. 

22. Studies have found that C-8 IS highly pcrslstelll III the environment with lillie or no 
' ... '1'"egra atlOn occumng m an, water, or SOl ...dd 

23. The toxicity ofC-8 has been studied extcnsivcly, and studies on .;everal animal species 
have reccntly hem reviewed'" Depending On the species. the dose ofC-8, and thc design of the 

1 Hanson, M. L; Small, J., S,bley, P. K; Boudre.u, T. 1\-1.; Bn,,!\, II.. A.; Mabury, S. A. & Solomon, K. R., 
"Microcosm enl"'Mn of the f.te, tOX;Clty, and "sl; to .qualic ma,rophytes f,om pcrfl"orooctanok acid (PFOA):
 
Arch EnVlI Canlam Tax;co/, vol, 49, no. 3, pp. 307·316 (2005)
 
2 K.nn.n, K., Corsolmi, S., F.landyu, I.; Oehme, G.• Foc.rd" S. & G'e<y. J P., "Perflumooct.ne<ulfonate.nd
 
relaled fl"o"n.ted hydrocarbons ,n man"" ~mr.l.I" fi'hes. and bird, flom coast.< of the l>allle and lhe
 
MedLtenanean Seas: Envtl Sci TeehMI , vol. 36, nO IS, Pl". 3210·3216 (2002)
 
3 Kann.n, K; 1"0, L, Sind.i" E.; P'Stv~, S. D.; Jude, D. J. & Gie,y, i. P.> "Pe,fllfonnate<! compound, ,n 'qu'll,
 
orgu"ms at ,'arions Ir""I", !e'-els in ~ G,eal Lake, food chllin,· hch. fnw/. CoMam Toxlco/., vol. 48, no. 4, PI'
 
559-56/j (2005).
 
4 Kennedy. G.L.• N a/.. "The Toxicology ofPerll"OfooC!a11O.:e," Oil. RIN. Toxico/. vol 34, no, 4, pp. 351-384
 
(2004)
 
5 U. S. Envi,om""nt~ll'fotcction Agency, Office of PollulLon Pre,'ention ~nd To~ic" Risk """,,,,ment l)i,';,ion,
 
"Dr.ll Ri,1; Asses,menl of Il1e POlenli,1 H"m~n He.1l11 Errects A'>OClOted wL:h E~po,ure 10 Perfluoroocl~noie Aci,
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study, studies have shown var}ing kinds of toxicity, or have shown the abscnce of a particular 
effeet (See Appendix A for a summary of selected study results), 

24. Available human studies on C-8 include multiple occupational studies and one 
community study. (See Appendix B for selected human studies and references). The available 
data do TJOt provide a definitive picture of the presence or absence ofC-8 effectS on human 
health, and this subjL'Ct menls further study. (Sec Appendix C for a summary ofseleeted study 
results). 

25. Various studiL'S have shown lhal underSlanding the toxieokinetics ofC-8 is compliealed 
by highly vaTlable elimination of the compound among leSt animal species and human subjects, 
While female rats eliminate C-8 from their bodies with a half-life ofhours,6 the half-life ofC-8 
elimination in monkeys is measured in monlhs', Further studies have suggested that lhe half-life 
ofC-S in human blood serum is approximately 3,8 years~. The half-life ofC-8 in human blood 
serum appears to be much longer than the half-life of C-8 in the blood serum ofother species 
tL'Sted to date Because PFOA can remain in the body for a long time, drinking water that 
contains PFOA can, over time, produce concentrations ofPFOA in blood serum that are higher 
than the concentrations presenl in lhe water Itself. 

26. Sampling eonducled through the GIS Team effort since 2001, and by DuPont. has 
detected C-8 in private and public drinking waler sources in Ohio and West Virginia at 
concentrations ranging from below the limits ofquantitation up to 21, I ppb9 

27. Based upon existing data, there arc two public water systems that have demonstrated 
levels ofC-8 that exceed 0.50 ppb in their fmished water Those public water systems arc the 
Little Hocking WatL'r Association ("Little Hocking") located in Ohio and the Lubeck Public 
Service OJ StriCt ("Lubcck") located in West Virginia. 

28. DuPom has designed and pilot-tested a granular activated carbon water treatment ("GAC 
Treatment") system for Lubcck. The WVDHHR has approved Luocck's pennit modification 
and construction of the GAC Treatment system is expected to be completed within six (6) 
months aller all nccessary Slate and local approvals arc received 

and H. 5.1,," (Jan. 4, 2(05)
 
6 llin<kr~"er. P. ~1.; DeLcmnc, M. P. & Kennedy, G. L, "'P<rfl""rooctanoi, acid: rela<ioo,h,p bet" een ,,,pealed
 
inhal.oon ",!",<ures .nd plasma PFOA concentTatlOn m lhe ral; Toxicology, vol. 222, no. 1_2, pp. 80-85 (2006).
 
7 B~lenhoIT, J, L; Kennedy, G, L, Jr., Hrnderlrter, P, M.; Lied." P. I L; j~ng, R.; Hansen, K J., Gorman, G. 5"
 
Noke" P E, & Thomfold. P, J" ·Pharmacokmetie5 of perlluorooct.noa,e in cynomolgus monkey$; ToxJCol. SCI.,
 
vol. 82, no. 2, pp. 394-406 (2004).
 
8 Olsen, G., Ehresman, J.; .Froehlio h, J.: l3"ni, & B~t<nhoff, "'Ev.luation oflhe h.lf-life (I,,,) of climm,,,ion of
 
perlluorooctanetulfonJle (PFOS), pcrt:uoTOhe",ne.~lfon:"e (PHIS) and pc,lluo[Ooclanoale (PFOA ) flom human
 
$CromG; 3M Company, Sl foul, MN and Poce Ana!ylical, St. P.ul. MN. Presented al the Fir<llnterna<ron.1
 
Conference 01\ Perftuorot in To,onto (Aug~tl 2005).
 
9 llarllen, Andrew S., PTOJ«1 Dir«tOT, DuPont, ~ Am<:nded 3005, .nd 4005 and 1Q06 ReSldentral Samplrng
 
Resul". W..l Vltg,ru. ~nr1 Ohio DuPont Wa\hinglon Works, W.shington, WV (EPA DockellD Nwnber OPPT
 
2()()4_0113 PFOA S:te_Relaled EnVironmental Asscssmenl Prog.ram," sU~!TU'led 10 Ch.d Board, Wesl Virginra
 
Deparuncnl of En"lTonmcnlol P,ote<;uon (April 5, l(l()6).
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29. DuPont has offered CAC Treatment to Liule Hocking and has prepared designs for a new 
water treatment facility at a location acceptable to the Ohio Environmental Protection Agency 
("OEPA"). OEPA has approved the pemtit modification. 

30. DuPont has offered to install CAC Treatment to owners of residences using private water 
sysU"ms for which data have demonstrated levels ofC·S at or above 050 ppb m their finished 
water. DuPont has installed and is operating CAC Treatment at approximately 30 private water 
systems that have exceeded 0,50 ppb and that have accepted DuPont's offer. 

3 \. EPA has Identified additional geographic areas in the vicinity of the Facility where 
USDWs may contain C-S at concentrations at or above 0.50 ppb. 

32. C·S is currently not a contaminant for which a national pnmary drinking water 
regulation, including a maximum contaminant level ("MCL'). has been established pursuant to 
theSOWA 

33. EPA is conducting a risk assessment ofC-S underthe Toxic Substances Control Act 
('TSCA"). 15 USc. §§ 2601 el. seq. 

34. DuPont has released C-S to the air. discharged C-S to surface waters. and disposed of 
residues containing C-S at thc Faei lit y. DuPont has also disposed of residues containing C·8 to 
its Dry Run, Local and Letart Landfills in West Virginia and has otherwise shipped residues 
containing C-8 off-site for destruction and/or dispoS<ll. 

35, ne releases, discharges, and/or disposal referred to in Paragraph 34 have resulted in 
releases ofC·S to air, ground wa:er, surface water, and soiL 

36, The releases referred to in Paragraph 34 have entered USDWs and surface waters and 
resulted in Icvels ofC-S at concentrations at or above 0,50 ppb in some of the recelvmg waters. 

37. Public and pnvate water systems in the vicinity of the Facility are using water sources 
contaminated with C-8 at levels that may be at or above 0.50 ppb. 

38. Although EPA has not ~t completed its risk assessment for C-8, based upon studies 
available since April 2002, EPA has determined that the 150 ppb interim screening level requires 
reVISion, 

39, Section 1431 of the SOWA requires a finding that "a contaminant which is present in or 
is likely 10 enter a public water system or an underground source of drinking water, .may present 
an imminent and substantial endangennentto the health of persons. ,," h does not require a 
conclusive finding that a contaminant has, or definitely will, cause hann. As reqUired by Section 
1431 of the SOWA and for purposes of this Order, EPA has delermined that C-8 IS a 
contaminant present in or likely to enter a PWS or a USDW which may present an imminent and 
substantial endangerment to human health at concentrations at or above 0.50 ppb in drinking 
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water. '6 EPA has based this determination on its interpretation of animal and human studies, and 
on thc results of envIronmental sampbng and monitoring in the vicinity of the Facility. The 0.50 
ppb action level is a precautionary level to reduce exposure to the population living in the 
vicl11l1y of the Facility. 

40. State and local authorities rely on the expertise and resources of EPA to reVIew and 
evaluate unregulated contaminants. The WVDEP, WVDHHR, OEPA, the Ohio Department of 
Health ("ODH"). and local authorities are relying on the EPA to establish a Site"Specifie Action 
Level for C-8 in drinking water that reduces exposure to C-8 for residents I11tlle vicinity of the 
Facility, State agency actions taken to date, I11cluding actions taken by WVDEP, WVDHHR. 
OEPA, and 0011, have been based on the screening level of 150 ppb cstablished by thc CAT 
Team, 

41. EPA has consulted with WVDEP, WVDHHR, OEPA, and ODH to confirm that the 
information upon which this Order is based is correcl. The WVDEI>, WVDHHR, OEVA, and 
ODH have requested that EPA take this action. Therefore, all requisite conditions have been 
satisfied for EVA action under Section l431{a)(1) of the SOWA, 42 U.S.C. § 300i(a)(1) 

V. ORDER ON CONSENT 

42. \-'ursuant to the authority given to the EPA Administrator by Section 1431 (a)( 1) of the 
SOWA, 42 U.S.c. § 300i{a)(I), and delegated to the Regional Administrators, DuPont is 
ORDERED and hereby consents to the followl11g: 

a)	 Private Water Systems Recciving Treatment. For private water systems at 
which DuPont has already installed GAC Treatment, DuPont shall provide for 
operation and maintenance of each GAC Treatment system in good working 
order, mcluding but not limited to timely replacement of carbon filtcrs. until it 
demonstrates to the satisfaction of EPA that the source prior to GAC Treatment 
contains less than 050 ppb of C-8 for four consecutive quarters, or the 
conditions ofParagrnph 46 have been met. DuPont may also elect to satisfy any 
ongoing obligation under this Paragraph by connecting a particular location to a 
public water system that comains less that 0.50 ppb of C-8, 

b)	 Lubeck and Little Hocking. For Lubeck and Little Hocking, once GAC 
Treatment is installed and operational, DuPont shall provide for operation and 
maintenance of each GAC Treatment system in good working order, l11c1uding 
but not limited to timely carbon bed changes. until it demonstrates to the 
satisfaction of EPA that the source water in the system prior to GAC Treatment 
contains less than 0,50 ppb of C-8 for four consecutive quartcrs, or the 
conditions of Paragraph 46 have been met. 

10 Woi$. c., "Mernonmdum Re: H.<ard h.:"",ion ,nd Rcvi""d Si'c-SpcCif,o 1"hJcsl>old for PerflUOrOOClanoale 
(PFOA 0' C8: CAS. 335·67.1) in 'lrmking w31cr near ,l\e DuPonr W",hing<on Work> f.cility. West Vir~ini.n 

(2006) 

G 
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c)	 Survcy and Idcntification of Additional Private and Public Water Svstcms. For 
geographical areas defmcd by EPA (upon consultation with West Virgillia and 
OhlO), DuPont shall conduct a watcr system survey and whcre any ncw private 
or public water system is idcntified, monitor the locations for the presence ofC­
8. DuPont shall also notify EPA and owncrs or operators of private and pubhc 
water systems of monitoring rcsults within 7-1 0 days after thc data arc final i7-ed 
through DuPont's internal data quality control/quality assurance procedures. 

d)	 Water Treatment Plan. [fany additional privatc or public water systems 
covered by this Order contain C-S at or above 0.50 ppb, DuPont shall, within 30 
days ofreccipt of validated data, submit to EPA for approval, and to 
WVDHHR, WVDEP, OEPA, and 0011 for review, a written Water Treatmcnt 
Plan for each ofthcsc water systems, DuPont shall perfonn all monitorin~ 

using a reliable procedure pubhshed in the scientific literature by Moody, L 

Exygen Researeh,l" Or other equivalent publication. The Water Treatment Plan 
shal1l11elude' 

I.	 a writtcn offer to install and provide for operation and maintenance of 
GAC Treatment (including a draft operation and maintenance 
agrccment); 

II	 identification of anticipated necessary permits; 

III.	 a schedule for design and Implementation of the GAC Treatment 
system: and 

Iv,	 identification of tectmical and other infonnation needed from the 
owner or operator of the water source in order for DuPont to design 
and install the system. 

c)	 Implementation of Water Treatment Plan, Following approval from EPA, 
DuPont shall implemelllthe Water Trcatffielll Plan for any additional \Vater 
system whose owner Or operator accepts DuPont's offer. DuPont shaH act with 
all deliberate speed to design treatment, seck necessary regulatory permits, and 
install GAC Treatment Or an alternative approved by EPA. [f an OWllcr Or 
operator of a water system rejects DuPont's offer, either through express 
rejection or silence, DuPont shall infonn EPA of this rejection and provide 
documentation. 

I)	 DuPont's OPeration ami Maintcnancc Obligations. DuPont has or will execute 
operation and maintenance agrccments ("O&M Agreemcnts") with each water 
system owner or opcmtor who has accepted the offer for treatment. DuPont Will 

II Su Moody, C.A, .1 al , Anal Chern vol. n, pp. 2200-2206 (2001), 
12 RI$!Ia, K, e' aI., '·M.,ho-d for Troo< Level A~lys;, of C-S, C-9, C_IO, C-It. .nd C-l3 p.,nuorocarbon 
Carboxyhc ACIds III lV.ter,"' Anal Chern" ,-oL 77> pp. 1503· I 508 (2005). 
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provide for operation and maintenance of the GAC Treatment or an alternative 
approved by EPA consistent with the specific tenns of these O&M Agreements 
until it demonstrates to the satisfaction of EPA that the water system's source 
Walcr prior to treatment is less than 0.50 ppb ofC-8 for four consecutive 
quarters, or the conditions of Paragraph 46 have bccn mel. 

g)	 Follow-up Monitoring, After GAC Treatment is termInated, DuPont shall 
monitor annually the source water at EPA-specified public and private water 
systems for a period offive (5) years. 

h)	 Temporarv ProvIsIon of Alternate Drwklng Water If, due to extenuating 
CIrcumstances, as determined by EPA, DuPont is unable 10 meel any 
requIrement of Paragraph 42(d), hereto, and EPA grants DuPont an extension 
pursuant to Paragraph 55 of this Order, DuPonl shall provide a temporary 
altemate drinkmg water supply to uscrs ofany private water system and PWS 
where the level ofe-8 are at or above 0.50 ppb within thirty (30) days from the 
initial date EPA dctemlines the existence ofextenuating circumstances. A 
"temporary alternate drinking water supply" shall mean: water from some other 
source. acceptable to EPA, that meets the water quality re'luiremenlS of40 
CF.R. Part 141 and has a level ofC-8 less than 050 ppb; is m suffiCIent 
quantity for dnnking and cookmg; and IS provided in a manner convenient 10 
the users. DuPont shall continue to provide a temporary alternate drinkwg 
water supply for ninety (90) days or until it can fully implement the pennanem 
remedies described infra pursuant to Paragraph 42 of this Order, whichever is 
sooncr, After ninety (90) days of providing a temporary altemate drinking 
water supply, EPA may, within its discretion, continue to grant DuPont up 10 
ninety (90) day extensions pursuant to Paragraph 55 ofmis Order. DuPont shall 
be responsible for all operation and maintenance COSIS of the temporary 
provision ofal:emate drinking waler. 

43. Progress Reports, DuPont shall submit Progress Reports as follows: 

a)	 Beginning January 1, 2007, and quarterly thereafter, DuPont shall submit to 
EPA, WVDBBR, WVDEP. OEPA and OOB wrilten reports summarizing all 
actions taken in response to Paragraph 42 herein ("Progress Reports"). This 
reporting reqll!rement shall remain in effect until DuPont submits a written 
request to EPA to submIt Progress Reports on an annual basis and EPA 
approves such a request DuPonl shall continue to submit Progress Reports 
until such time as EPA provides writlen notice that the reports are no longer 
necessary. or this Order is tenninaled, 

b)	 All Progress Rcports required by this Paragraph shall contain the following 
cenification, which shall be signed by a responsible corporate officer: 
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44 

"I certIfy under penalty of law lhalthis document and all altachmems were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submilted, Based on my inquIry of the per$On or persons 
who manage lhe system, or tbose persons directly responsible tor 
gathering the information, lhe information submitted is, to the best of my 
knowledge and belief, true, accurale, and complele. I am aware lhat there 
are significant penalties for submitting false information, including the 
possibility offine and imprisonment for knowing violalions,'" 

c) For purposes of this Order, a responsible corporate official shall be: 

(A) a president. secretary. treasurer, or vlce-presidenl ofDuPont in charge 
of a principal business function, or any other person who pertorms similar 
policy or decision-making fiUlctions for DuPom; or 

(B) the manager of DuPont's \Vashington Works, Wesl Virginia Facility. 
so long as authority to sign documents has been delegaled in writing to the 
manager in accordance with corporale procedures, 

VI. GENERAL PROV\SlOl\S 

The Administrative Record (0 this Order is mcorporated herein by reference. 

45. Nothing in this Order is intended 10 supersede, impede, interfere with or otherwise affect 
the development ofan MCL or olher regulatory Iimil for C-8 that may be established by EPA 
through its regulatory processes in the fulure. 

46. The Site-Specific Action Level identified in this Order for C-S in drinking water is a 
temporary value that will be re-evalualed when EPA detennines a reference dose under TSCA or 
establishes a drinking waler standard for C,S, whichever comes first. 

47. Notwithstanding any other provision Oflhis Order, Ihe EPA reserves Ihe right (0 modify 
the Site-Specific Action Level identified in lhis Order if information previously unknown to EPA 
is received and EPA determines that this previously unknown information, together with any 
other relevant information, indicates lhat the Site-Specific Action Level may nOl be protectIVe of 
human health, and DuPont reserves all righls and defenses should EPA take action under this 
Paragraph. 

48, All submissions, including Progress Reports. required under this Order shall be submitted 
10 the following addressees: 
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As (0 EPA: 

Roger Reinhart 
SDWA Branch 
U,S, EPA Region 1I1 
1650 Arch Street (3WP22) 
Philadelphia, PA 19103-2029 

Charlene Denys 
Ground Waler and Drinking Water Branch 
U,S. EPA Region V 
77 West Jackson Boulevard (WG-15J) 
Chicago, lL 60604 

As to WVDHHR: 

Waiter ivey, Director 
Division of Enviroruncntal Engineering 
Offiee of Enviroruncntal Health Services 
Dept. of Health and Human Resources 
Capilal and Washinglon Slreets 
One Davis Square, Suile 200 
Charleslon, WV 25301-1798 

As 10.WVDEP 

Chad Board 
Groundwater Protection Section 
Division of Water and WaSle Management 
W.Va. Dept. of Environmental Protection 
601 57lh Street, SE 
Charleston, WV 25304 

As to OEPA: 

Mike Baker, Chief 
Division of Drinking and Ground Waten; 
Ohio EPA 
122 Soulh Front Slreel 
Columbus, OH 43214 

As to ODH: 

W. Gene Phillips, RS. Bureau ChIef 
Bureau ofEnvirorunemal Health 
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Ohio Department of Health 
246 North High Street 
POBox1l8 
Columbus, OH 4321 6 

49. This Order shall apply to and be binding upon DuPollland its agents, successors and 
aSSIgns. 

50. Nothing in this Order shall be conSlrued as prohibiting, altering or in any way eliminating 
the ability of EPA to seek any other remedies or sanctions available by virtue of DuPont's 
VIolations of this Order or of the statutes and regulations upon which this Order IS b<lsed or for 
DuPont's violation of any applicable provision oflaw. 

51. This Order shall not relieve DuPont of its obhgation to comply with all applicable 
provisions offcderal, state or local law, nor shall it be construed to be a ruling on, or 
detennination of, any ISS ue related to any federal, state or local pennit. 

52, Nothing in this Order is intended to nor shall be construed to operatc in any way to 
r(;Sol ve any criminal Ii abi lity of DuPont. Compliance with this Ordcr shall not be a defensc to 
any actions subsequently commenced for any violation of federal laws and n:gulations 
admimstered by EPA, and it is the responsibility of DuPont to comply with such laws and 
regulations, EPA reserves the right to undertake action against any person, Including DuPont, in 
response to any condition which EPA determines may present an imminent and substantial 
endangennent to the public health, public welfare or the environment. 

53. 'The undersigned representative of DuPont cel1ifies that he or she is fully authorized by 
DuPont to enter into the tenns and conditions of this Order and to execute and legally bind 
DuPont to It 

54, Pursuant to Section 1431(b) of the SOWA, 42 V.S,c. § Jooi(b), and the Adjustment of 
Civil Monetary Penalties for Inflation, 40 C.F.R. Pan 19, as revised (64 Fed Reg. 71 17 (Feb 13. 
2004)), the violation of any tenn of this Order, or failure or refusal to comply With this Order, 
may subject DuPont to a civil penally not to exceed $16,500 for each day in which such violation 
occurs or failure to comply continues 

55, When DuPont knows or should have known, by the exercise ofdue diligence, of an event 
that might delay complction of any requirement of this Order, DuPont shall provide notice to 
EPA, in writing, within two (2) business days after DuPonl first knew. or in the e:<ercise of due 
diligence, should have known. of such event. The notice shall describe In detail the basis for the 
delay, including whether it IS aforce majeure event, and dcscnbe the length of, precise eausc(s) 
of, and measures taken or to be taken to pre\'em or minimize such delay. If EPA agrees that such 
event constitutes force majeure, EPA shall extend the time for performance of such requirement 
In writing, to compensate for the dclay caused by thcforee majeure cvent. DuPont's failure to 
notify in writing in accordance with this Paragraph shall rcnder this Paragraph void and of no 
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===----­.rreel concerning such evom. Fer pU'l'0"" of thi' Ord.,,jorce m"j,uTe is defined a~ <In .>CO' 
In';"iI from cou,., b<ycr.<! lh. control of DoPar.t, and any entity ccnl,olled by DuPont. which 
del.ys Or prevent> Ihe perform~"ce of any obligation under this Order. Unanticipated Or 
incre.scd 00>1' or expenses "ssoc;atcd wilh impl.mentalion of this Order and d\"n~<d financial 
circumslance' .holl no~ in any evenl. b. considered jo,,-. ma)o",'" events. 1n .dditiDn, failure to 
.pply for. requ"od permit or apP'Qv.1 Or I" provid: in a timely manner all ;nf""u,i<,>n rt"quire<l 
10 obtai" a p>rmil 01 approval lhal i~ IICCO""Y 10 meet the rcqu;,..,mer.ts Ofl~;l Oruer. Or 10 
obl,in or "P'I',ove con"".1,. $flail no,. in allY evon!, cor.ll;tutcfoyc. m"j.u~ event,. 

56 Thi~ Con",", Order may be e.XO::UI«! in any number "f,,,,,,,terpan origin.l>, euch of 
which 'hall be deemed to conSlituto an origin~l 'irecmen,.•nd ,II "f whio~ sh,11 cons'i'ule one 
.gI"l'Cnlc"t. The e,ecOlion of one oou"tcrp.rt by any p,rty sh.11 havo tho limo force ,,,d df~ct 

'S i ftlt.. parly n,d signed 'II OIhor «>unterparts. , 

57. 1\ II of'he lerms and oondillonl of this Order IO\lClher comprise one 'greemen~ 'nd e"eh 
of Ihc lo,ms .nd COl1dilio". i, in co""ide""ion of ,II of Ihe olkc, lo,m, and eonJilions, In lhe 
,,'~nl Ih.. ,hi, Order i5 nOI exeeuled b) ,II Oflhe signl.1""io, in idelllk~1 form. or ,HIOI ~rrroved 

in ~uch idenrical form by the Regional Admini""'\Or5, 'hen Ihe cn,i," ONcr ,h.il b< null and 
void. 

58. The efih'\i"e dJle "fthis O,d... is 1~e d~l~ on "hieh, afle' 'PP'o"JI by:hc Regional 
Admini."..Of\, Ih;~ O,do, i~ fded wit~ t~e Region,lllcaring C1e'ks "fOO'h Rogion III and 
Region V; ifnol On tho Samo day 

59. This Order shall 'emnin in cft~t "nlil DuPon, fulnlls its obli~.lion, pursu.nllo 
Pa'agraph, 42 and 43 ~e", in. >ubmit' • writton rcq"O~t to EPA to Icrm inf.tC (his Order, ""d EPA 
WPWvcs ~uch tem,j".~io". ",,;ucst, _. -- - -- - -- . _.. 

60, T~j~ Oroe/ eunSli1\:tes final .genc~ .elion. 

s~ OJle: _~:&I~ 
Regio,,~1 Ad,,,,,,i""'tCll" 
U.S EnvirOnmen,.1 Prolec(ion Agellcy, 
ROll,on III 

DJ1C' _ 
M.,y A. Gad< 
Rcgiul1~1 AdminiSl,"IOf 
U.S. Environment.1 Proleclion Agoncy. 
Re\:ion V 

"
 



effect concerning such event. For pwposes of this Order,force majeure is defined as an event 
arising from causes beyond the control of DuPont, and any entity controlled by DuPont, which 
delays or prevenls the performance of any obligation under this Order, Unanticipated or 
increased costs or expcnses associated with implementation of this Order and changed financial 
circumstances shall not, in any event, be considered force majeure events. [n addition, failure to 
apply for a required pennit or approval or to provide in a timely manner all infonnation required 
to obtain a pennit or approval that is necessary to meet the requirements of this Order, or to 
obtain or approve contracl~, shall not, in any event, constituteforce majl!Ure events. 

56. 'This Consent Order may be executed in any number of counterpart originals, each of 
which shall be deemed to constitute an original agreement. and all of which shall constitute one 
agreemen!. The execution of onc counterpart by any party shall have the same force and effect 
as if that party had signed all other counterparts, 

57. All of the terms and conditions of this Order together comprise one agreement, and each 
of the temlS and conditions is in consideration of all of the other tenns and conditions, In the 
event thal this Order is not executed by all of the signatories lfi idemical fonn, or is not approved 
in such identical fonn by the Regional Administrators, then the entire Order shall be null and 
void 

58 Thc effective date of this Order lS the date on which. after approval by the Regional 
Administrators, this Order is filed with the Regional Hearing Clerks of both Region 111 and 
Region V; if not on the same day. 

S9 This Order shall remain in effect until DuPont fulfills its obligations pursuant to 
Paragraphs 42 and 43 herein, submits a written request to EPA to tenninatc this Order. and EPA 
approves such termination request 

60. This Order constitutes final agency action, 

SO ORDERED· 

Date: _ 

Donald S Welsh 
Regional Admmistrator 
U.S, Environmental Protection Agency, 
Region III 

Date:_i_'/~/ 0(..., 
Mary A. Gade 
Regional Administrator 
U,S. Environmental Protection Agency, 
Region V 
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~GREEDTO: 

1U~i¥1#,1~ 
William fI lklplo. 
!'lan, ~oi.!Uter. Wa~i"fl"" W<\1\. foc,I'I) 
E.!. du ""'" de N~""""r,; .rod Company lncc"",",l<d 

I
I
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Appendix A
 

Summary of Selected Anjmal Studi..,,: 

Rodent studiC"s show lhat C-8 affects ljver function, I In a two-ycar study on rats, high levels of 
C-8 caused bemgn (non-cancerous) tumors oFthe livcr, tcstcs, and pancreas. l In a two­
generation study of reproduction, rats subjcctcd to high doscs of C-8 showed delayed scxual 
maturation, and pups showed decreased wcight and reduced survivaLJ A developmental study of 
mice indicated C-8 toxicity in the form of early pregnancy lo,s, reduced survival of newborn 
micc, dclays in general growth and development, and some specific changes in sexual 
maturation' Exposure to C-8 did not cause birth defects when tested in rats and rabbits, S A six­
month study of the effccts ofC-8 on one species of monkey showcd a relatively mild effect (liver 
weight increase) allow and medium doses, but thc cfFects beeamc scve,e (dramatic weight loss 
and onc dcath) at the high dose which was about 2-3 times thc medium dosc. 6 Different species 
can react differently to C-8 because of diffcrenees m physiology 

I GolclenlhaL E.l" "Final Repon; NLflCty Day Sub)cule R.t Toxicity Study On F1uor.-d Fluofochemlcal FC143,"
 
[ntemononal Research aM Developmem COf1lOr.>1ion. S:uoy No. 137-089. 3M ~f",ence No. T_3t41. U.S. EPA A R
 
22&0441 (Kov. 6, 1975),
 
2 Biesel, LB, el "I . "M«hani.m, ofextrahepatic ttIm,.- induction by peroxisome prolifel1ll0fS ;n male CD fal$,"
 
Toxkol .xi, vol, 60. no 1. pp, 44-55 (200t)
 
3 Butenhoff, JL; Kennedy, G.I...; rume. S.Il; O'Connof, J.C; York, R.G., '"The leproduch,.., tOXIcology of
 
.mmocium peffiuorooc'~"""te(APFO) m tm. f3l," ro~/"ology, 196:95_116 (2004)
 
4 Lau, C, Thil>ode~ux, J. R; Hanson, R. G,; ~.rol.<ky, 1.1 G.; /log"'. 1. 1.1" Litld<1rom. A. l}. & Strynal, 1.1, J.•
 
"Effects OfpelfluOlOOCt3nolC .cld eXp9Smc dunng pregnancy in Ihe mouse," ro~rrol, Sci" vol. 90, no, 2, pp. 510­

SI8 (2006).
 
S Kennedy, G L. ~I, 01, '"Tm. Tox;ooiOSY ofP<tfluorooctanoate," Crit, R~v ro~icol, vol. 34, no, 4, pp. 351-384
 
(2004),
 
6 Butenhoff, J,: Costa. G.: Elcombe, C, FaIT", D,; Hans.n. K,; I"..ai, H.: Jung, R.: Kennedy, G., J,.: Lu'der, P.;
 
Olsen. G. & 'Thomford, P., "Toxicilyohmmomum p:;,nuoTooetanoat. in male cynomolgus monkeys afler 0",1
 
do.mg fo, 6 months," To~icol. Sci., "01. 69, no. t, pp. 244-257 (2002).
 



Appendix B
 

Selected Human Studies and References on Perfluorooctanoate: 

I) Emmett, E.A,: Zhang, H.; Shofer, F.$,; Freeman, D.; Rodway, N.Y., Desai, C. & Shaw, 
L.M., "Community exposure to perfluorooctanoate: relationships between serum le,cls 
and certain health parameters," J. Occup. Environ Med.. vol 48, no 8, pp. 771-779 
(2006). 

2) Emmett, E.A.; Shofer, F,S.; Zhang, H.: Freeman, D.; Desai, C. & Shaw, L.M., 
"Community exposure 10 perfluorooctanoate: relationships between serum concentrations 
and exposure sources," 1. Occup. Environ. Moo" vol 48, no. 8, pp. 759_770 (2006). 

3) Leonard, R.C., "Ammonium Perfluorooctanoate: Phase 11 Retrospective Cohort Monal,ty 
Analyses Related to a Serum Biomarker of Exposure in a Polymer Production Plant," 
DuPont Haskell Laboratory Report (submined to U$EPA Administrative Record 226 
(2006). 

4) Olsen, G.W, & Zobel, L.R., "An analysis of the 2000 fluorochemlcal 
(perfluorooctanoate, PFOA) Medical Surveillance Program at 3M Company's Antwerp 
(Belgium), Cottage Grove (Mmnesota), and Decatur (Alabama) facilities," 3M MedIcal 
Department, ~pidemlOlQgy 220-3W-05 (21Xl6). 

5) Leonard, R.C., "Ammonium Perfluorooctanoate: Cross-Sectional Surveillance of Clinical 
Measures of General Health Status Related to a Serum Btomarker of Exposure and 
Retrospectivc Cohort Analyses in a Polymer Production Plant," USEPA AR226-1924 
(Jan. 10,20(5). 

6) Olsen, G.W.; Church, T.R; Hansen, K.J,; Burris, J.M.; Butenhoff. J.L.: Mandel. J.H. & 
Zobel, L.R., "Quantitative evaluation of perfluorooctanesulfonate (PFOS) and othN 
fluorochemicals in the serum of children," J Children's Health, vol 2, pp 1-24 (2004) 

7) Olsen, GW., Church, T,R; Larson, EE, van Belle, G., Lundberg, 1.K.; Burris, J.M.: 
Mandel. J ,H & Zobel, LR. "Scroffi concentrations of perfluorooctanesulfonate (PFOS) 
and other fluorochemicals in an elderly population from Seattle, Washington" 
Chemosphere, vol. 54, pp.1599-1611 (2004). 

8) Olsen, G,W.; Burris, J.M.: Burlew, M,M. & Mandel, J.H. "Epidenliological assessment 
of worker serum perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA) 
concentrations and medical surveillance examinations," 1. Occup, Environ. Med., 1'01. 45, 
pp. 260-270 (2003). 

9) Olsen, G,W., Church. T,: Miller, J.P.: Hansen, KJ.; Lundberg, J.K,; Annitage, J.; 



Herron, R,~ Medhdizdehkashi, Z.; Nobilelti, J., O'Neill, M,; Mandel, J ,H. & Zobel, L.R., 
"Perfluorooetanesulfoanate (PFOS) and other fluorochemieals in the serum of American 
Red Cross adult blood donors," E1lviron. Heallh Perspec.• vol 111, pp, 1892"1901 
(2003). 

10)	 Alexander, 8., "Mortality Study of Workers Employed at the 3\1 Cottage Grove facility," 
Final Report, Div. Of EnvtL & Oc<:up, Health, School of Public Hcalth, University of 
Minnesota, U,S. EPA Public Dockct AR-226·1030aOI8, Washington, D.C (April 26, 
2001). 

11)	 Olscn, G.W,; Burlew, M.M.; Burris,J,M" & Mandcl, J.H., "Final report: A longitudinal 
analysis of scrum perfluorooctancsulfate (PFOS) and perfluorooctanoate (PFOA) lcvels 
in relat ion to lipid and hepatic clinIcal chemistry tesl rcslllts from male cmployee 
participants of the 1994/95, 1997, and 2000 fluoroehemical medical surveillance 
program,"' 3M Medical Department, Epidemiology 220·3W-05 (2001), 

12)	 Olsen, G.W.; Burlew, M.M., Hocking, B,B,; Skran, J.C; Ihrris, J ,1\1. & Mandel, J.H., 
"An epidemIOlogic analysis of episodes of care of 3M Decatur chemical and film plant 
employees. 1993-1998,"' (2001), 

13)	 Olsen, G,W; Burris, J.M.; Burlew, M.M & Mandel, J.H., "Final Rcport: A cross­
sc<:tional analysis of serum perfluorooctanesulfonatc (PFOS) and perfluorooctanoate 
(PFOA) in relation to clinical chemistry, thyroid honnonc, hematology, and urinalysis 
results from male and female employee partIcipants orthe 2000 Antwerp and Decatur 
f1uorochcmical medical surveillance progrdm," 3M Medical Department, Epidemiology 
220-3W-05 (2001). 

14)	 Olsen, GW.; Burris, J.M.; Burlew, M,M, & Manuel. J.H., "Plasma cholecystokinin and 
hepatic enzymes, cholesterol and lipoproteins in anunonium perfluorooctanoate 
production workers.," Drug Chern. Toxicol 23(4). 603-620 (2000). 

15)	 Olscn, G.w,; Burris, 1.M.; Blulcw, M.M. & Mandcl, J.H, "An cpidemiologic 
investigation of reproductive honnones ill mCll with occupational exposure to 
pcrfluorOOClanoic acid," J OCnlp. Envrl. Mod, 40(7) 614-622 (1998). 

16)	 Bicgel, L.B., Senior Research Toxicologist, DuPont, "Hazard characterization for human 
health C8 cxpOSllre CAS registry no, 3825·26-1" (1997). 

17)	 Gilliland, F.D. & Mandel, J.$, "Serum pcrfluorooctanoic acid and hepatic enzymes, 
lipoproteins, and cholesterol: a study of occupationally exposed men," Am. J. Ind, Med. 
29(5): 560-568 (1996), 

\8) Gilliland, F.D. & Mandel, J.$., "Mortality alnong employees of a pernllorooctanoic acid 
production plant," J. Occup, Med 35(9): 950·954 (1993). 
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19)	 Fayerweather, W.E., "Liver study of Washington Works employees exposed to C8: 
results of blood biochemistry testing" (1981). 

20)	 DuPont, Memo from Fayerweather (epidemiologist) to Power: (medical superintendent), 
"Status report on Washington Works liver function survey and coronary heart disease 
mortality study" (August 28, 1979). 

21)	 DuPont, "Lab test summaries for DuPont PFOA workers" (Sept. 20, 1978). 
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Appendix C
 

Summary ofS~le<:ted Human Studjes: 

Studies by the Centers for Disease Control and other researeh~rs jndicat~ that the median human ,
blood serum concentration ofC-8 in the general population is approximately 5.0 ppb ·1. l.• 
Exposures r~t1ed In occupational studies arc significantly higher and genel"1l11y average 500­
7000 PPb. l ,6, .3.9. 1Q One worker h~alth study initially observed increased mortality rates for 
prostate cancer. II A follow-up to this study discounted the prostate cancer observation but 
reported a modest mcrease 1n cerebrovascular disease (stroke).'l A more recent worker study in 
a different company did not show an incr~ase in mortality associated with C-8 exposure, nor did 
It confirm th~ findings of Increased prostate cancer or cerebrovascular disease, I) This study 
showed a statistically sign! ficant increase in ischemic heart disease mortality in one analysis of 
many. butlhis was an Inconsistent finding across the three different models used. A cross-

I Calafal, A. M.; Kuktenylk, Z.; Cludill. S P; Reidy, J. A. & "eedham, l. l.. "p.,Ouorochemical. in pooled .erum
 
,.mple. f'om Uruted S:at<. r<sidenlS in 200 I .nd 2002: Env1l Sci. TC<'hnol., vot. 40, no. 7. pp 212/!.-2134 (2006).
 
2 OlMn, G.W., Church, T, Miller. J.P., [lan"n, KJ.; Lundber/!., l.K., Amul./!.e, l.: Herron, R.; Mor!hdi<:dehbs!u,
 
z.; l'ob,leu" J., O'"ei]], M.; M.ndel, JH & Zobel. LR.. "PerOuorooctane,ulfoanalt (PFOS) ond other
 
Ouorochemi"l. 10 Ihe ,erum of Arneri"n Red erO's Idult bl""d donors:' Environ. Health l'eFJp«., "01. 111, pp
 
t/!.92-19'01 (2003)
 
3 Ol"'n, G.W., Church, TR.; Lanoo, E,9,; von U.lle, G., Lundberg, J.K.; Bums, J.M.; Mandel, HI. & Zobel, LR.
 
"Set\lm eOnc:.ntration. of pe,f1uoroo<ta""sulf01Ult (PFOS) .nd otl1<' f1uoro<:hemic.!s In 'n tlderly popula"on from
 
Seltt\t. W.,<lllngton" Chtmo5phen, vol, 54, pp, IS99_1611 (2!lO4),
 
~ Ol,eo, G.W,; ChUl'ch, T R.; Hansell, K.J.; Burri>, J.M., Butonhoff, J L.; Mandel, J H, & Zob,l, L R., "Quon:ltlllve
 
,,,"lu':lon of p<rfluo,ooctlne.ulfonlt. (PFOS) and other Ouorocl>entical' in Ill< .erurn of duldren," J Child"",',
 
H~allh, vol 2, pp, 1·24 (2!lO4).
 
5 Gilliland, r.D & Mand<J, J.S" "Momhty anlO,,& .mploy.., of I pe,f1uorooetanOL< .cid pwducaon plant," J
 
O<:cup M~d 35(9)' 950--9Sol (t993),
 
6 Al"ander, B, "Monahty Sn:dy of Workers Employ.d",!he 3M Conag. Grov. f.dlily," FL",J Ropon. Div. Of
 
En"tl. & Octup He.I'h, Scllool of Public H..lfu, Uni",,,..ty of Minn.",,,, U.S. EPA Public Docke: AR-226·
 
10301018, W.,h'nglon, DC- (April 26, 2(01)
 
7 Ol.to, G. W.; Burltw, M.M.; Burris. J.M.; & M.nd'l, JR, "fInal '<ron: A longitudin,l ,nolyoi, of .erum
 
perOuo,oo,,,nesultalt (PFOS) Ind perfluorooclOnoot. (PFOA) level' in relation 10 lipid and hepolic dimeol
 
ch.nu'try le,t results f",m mol. tmplo,,,' parhclpan" of the 199419" 1997, and 2000 f1uorochemi ..1""'dicII
 
surveill.nce plogr.m. .. 3M M.d,,,"J D<panmem, £pulemlology 220--3W·OS (200 I),
 
S Ol.eo, G,W" Bums, J.M.; Burl.w, M.M, & Mondel. J.H" "Ep,d.miologicII ..""n..,nt ofworktr "rum
 
perlluorooctancsulfonalt (PFOS) Ind perfluoroocu..,at. (prOA) conc.ntra~ons ond medIcal ,urvelll.nee
 
".minali"",:' J Occup. Enwron. M'd., vol 45, pr. 26Ct-270 (2003),
 
9l.on"d, R.C-, "Ammonium Perfluo,ooctono.t< Phl.e II R.IIOSpecllv, Cobort MOrllllLty Anolyses Rebl<d to a
 
Serum Biornarke' of [,posu" 'n. Polym<r Pmduction Plan~" DuPont Haskell Laboratory R.port (.ubmJtt.d to
 
USEPA Admini,tra:ive R.cord 226 (2006).
 
to leonard, R.C" "Arnmomum Ptrliuorooeunoate; Crn..-Sect;",,"1 SUl'v.ill.nce ofClmicl1 M"'Ul'e, of General
 
Hellth S"m, R.llt.d to • Serum Iliomorktr of bpusure .nd R.lIo,peeti,·. Cohort Ar.. lys", 1n I Polyn.."
 
ProoUCh"" Pl.n,," liSEPA AR226·1924 (Jan 10, 2(05).
 
tt Gilliland. F,0. & Mand.J, l.S. (t993).
 
t2 Aleund<t, B. (200t).
 
13 Leonard, R.C. (2006)
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sectional worker study reponed 10 2005 showed ,light elevations ofcholesterol and triglyceride, 
in blood in workers at the highest level, ofC-S expo,ure, l' However, the relevance ofthi, 
a,sociation remains uncenain, 

A ,tudy conducted by the University of Pennsylvania in people who use the Lillie Hocking 
public water system showed blood serum levels ranging from 7 - 4520 ppb in study 
participants. ll This study observed no health effects associated with C-S for the indicators 
,tudied in this communit.?'; however, the ,tudy was somewhat limited in size and scope and is 
therefore not definitive.' 

[4 Leonard, R.C. (2005), 
[5 Emmett, E.A.; Zhang, II.; Sbofe.t, f,S.; fre.man, D,; Rodway, KYo De»;, C. &: S~.aw, L.M .. '"CQmmu~,ty 

.xposur. to ptrfloo,ooctallO'l<: ,.la,;oo,hip, l>ttween ..tUm 1.".1, and oenain health par;u".te",' J. Oceup 
EnvlI"Qn. M<:d> "01. 48, no, 8, pp, 771-779 (2006). 
16 Emmell, E.A-, Shor.f, f.S,; Zhang, II.; Fre.man, D.. D....;, c. & Shaw, L.M., "Commuolty exposu,elo 
ptrftuofooclonoale: fel.,io:><It,p' l>ttwttn serum OOootnrrotioll< and expo,ur. sources," J. Oce"p. Environ Md., 
vol. 48, no. 8, pp. 7~9. 770 (2006). 
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