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1. Introduction and Overview

Thisreport summarizes the nding ofthPerConsuiationPanel (PCP) convened10review the
sit environmental assessment program conducted by EI. DuPont de Nemours and Company
(DuPont) under a Memorandum ofUnderstanding(MOU)with the United States Environmental
Protection Agency (EPA), OfficofPollution Prevention and Toxics (OPPT). DuPont and EPA
aesignatories10theMOU inwhichDuPonthascommited toprovideEPAwithcra dataand
informa

tion
onpefluoroocancic acid anissalt(PFOA)through aPOASieRelated

EnvironmentalAssessmentProgram. In paticlar, the studiesconducted byDuPontadres he
fate of PFOAat and earthe DuPontWeshinglon Worksmanufact

uring
plat located slongthe

Ohio Rive, just west ofParkersburg, West Virginia

“Thepeer review is evaluating thesie quality andcompletenessofongoing stdies
conducted by DuPontand is slentiic conslans to characterizepastandcurrentrelesses
associated ith the sit, as well a quaniies of PFOA in nary environmental medi, including.
hosemedia thatcan eadtohumanexposure. This data gathering hasbeenconductedtrough
heimplementationofphasd civics, known as Phe andPhase I,a stn Phase 1
Work Plan. Under theMOU,DuPont usedthePhas | ndPhas 1 dtalongwith otherrelevant
information 0 prepare the following epart:

A. Data Assessment: DuPont Washingion Works (OPPT-2004-0113 PFOA Siie-Related
Environmental Assessmen Program), DuPont Corporate Remediation Group, Project
No: 5075321507533 1898435605013, October2, 200

B. Screening Level Exposure Assessment for DuPont Washinglon Works Facility,
Parkersburg, WestVirginia (OPPT-2004-0113 PFOA Site-Related Environmental
Assessment Program), Environ, October 2, 2008.

C. FutureDataNeodsAssesment: DuPons Wshingion Works OPPT-2004-011
3

PFOA
SiteRelsed Environmental Assessment Program), DuPont Corporate Remedistion
Group, Project No. SOTS3507533 18984356.05013,October 2, 2008.

.
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“The specific goal ofthe PCP ist evaluat these reports (end elated supporting information
provided by DuPont anditsconsultants) to determine whether an affirmative answor can be
provided 10 th charge question posed nthe DuPont-EPA MOU:

Are current PFOA environmentalreleases nd sourcesofthoseenvironmental eases
from theSicand thepresenceof PFOA inenvironmentalmediaonandaroundtheSite
sufficiently understoodso hat pathwaysof migration snd expastreto PFOA associated
WiththatSitareadquaielycharacterized andassessed onascrcning levelbasis?

11 Review Process

“The membersofthe Per Consultation Panel (PCP)wereselcted byITPAdinisrsor Mitchell
Small followingapublic nomination procedureannounced on th Carmegie Mellon PFOA Peer
(Consultation website: hp:/p-ofosce cnuedulThe nomination procedure, described at
bppcecuedulpagesipectunlwas closedonAugust 22,2008. Atotalof13
candidates wee nominated by the US EPA (6), DuPont (3), Mitchell Small 3), RobertL. Griffin
13ndelf nomination 1). Memberswerechosen basedontheneed to addressparticular ares
ofexperts in the study andthe strengthof cach individuals scentifc qualifications. The final
commits includes four members nominated by the US EPA, two members nominated by
DuPont, two members nominated by Michell Small, and anemembernominated by Robert.
Griffin (a memberalsonominated by th US EPA).

“Thecommicesreceivedcopiesofthe teeDuPontreportson November3,2008, and hel first.
organizational teleconferenceon November 18, 2008. The frstformalmeetingofthe PCP ook
place with a publicly announced tleconfercnce on December23, 2008. Inputto the panel on the
charge and related information was provided byth representativesofthe US EPA and DuPont.
“There i was decided ha the panel woud subdivide thereviewand preliminary writin tasks
with major aad minor ssigament as follows:

s
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2 SummaryofKey Fiadings aad Conclusions

“The PCP finds tht th thee reports reviewed provide agood ist conceptuaization and analysis
ofpotential pathwaysof PFOA exposureat and near the Washinglon WorksSite. Furthermore,
muchofthedatathathasbeencollected andanalyzedwil be useful nestimating the likely
magnitude ofthese exposure pathways and ther relative importance ona scrcninglevel basis.
However,thepanelhasalsofoundsignificantlimitationsandomissionsinthe datasetssnd

associated modeling forestimatingthe relative andabsoluteimportance ofdifferent exposure
pattways, and recommendstha  ignificany expandedsetofdaa collection nd analyses
should be conducted to fll ical gaps.

shouldbenotedthat membersofthe panel diddifeinthieunderstanding andexpectationsof
whatwas meant i thecharge by,“adequately characterized and assessedon ascrecing level
basis." Somemembers ntrpreed his 0mean thtthmigrationandexposure assessment
Should beat the currentstae-ofthe-art i the scientific literature and practicfo such
assessments,withfull overageofpotentialmigrationandexposurepathways.Others interpreted
he tem “screening”to imply tht asomewhatmore iis assessment was intended, which
‘would then encompass a moreimitd sampling and valuation of 8 more-imite set of pathways.
“This diffrence in inerpretation i reflected in difeences between some ofthe comments made:
by diferent panel members and presened in our findings below.

Key findings include:

21 FortheAir MonitoringandDispersion Modeling Assessment:

21.1 Theconclusionthaai evisson, transport, anddeposition sth primarypathway
contaminationofdinkingwate is plausible butisnotadequately substantiated bythe

data and analyses that ae presented in the reports.

2.1.2 The selection ofatwo-mileradius around the plant seems insufficient 10
characterize the spatial extentofimpact and potential exposurestoPFOA elessed from
he Site. The selectionofthisdomain mustbe Justifiedorthe domain should be:
expandedandamoredetailedcharacterizationof theentiredomain i needed.

7
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2.13The temporal resolutionof the airmonitoringwas insufficient t characterize the
ransport anddispersionof PFOAinthe areaslikely tobeaffectedby emissions.

2.1.4Thedatasetused10evaluatethe dispersion modeling is inadequate.

2.1.5 There wasno atemptto evaluatethe sicmaritoringandmodeling by sccounting
forthereleased materia. There shouldbeanatemptmade toperform amassbance.
calculation for airborne material.

2.1.6There isevidencethatallairbornesources of PFOAhave not been dented. Air
moritoringshouldbeperformedat the landfill sites to eliminatethema possiblesources
ofsitbore PFOA as wel asathe flitnowknown as theLiteHokingService
‘Cente,especially iicinertio

n
occursat issite.

22FortheSurface WaterandSedimentAssessment:

22.1 OhioRiverwatersamplingwasvery inteemit
ent,

andlackingininformation
regarding limeofdayorweek,plantoperation, iverflowec. As such, tis difficultto
interpretwhat thereported river wate concentrationsmean.

22.2 Adequateexplanationisnotprovidedfor theabsenceof detectable PFOAinriver
samplesalongvansects earth ic, given thepresenceofPFOAinOhioRiverand
drinking wate intakesamples manymilesdownstream.

223 Watersamplesat theWashington Worksoutfall ndlanl leschateand sufoce
Wate samplessuggestthat theselocationscoud haveprovidedpotentially important
route ofPFOAtransporttogroundwateran theOhio River.Moreextensivesampling
associated withthe landfillsis nde.

224 No atersamples were collectedat other surfacewater bodies,neitherinthe stay
area or inanystreamof riversediments. PFOAinthesemediacouldleadtoexposureto
biotaandsubseque

ntly
through the human foodchain.

:
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23 For the Soil and Groundwater Assessment:

23.1 Substanial soil and groundwaterdata have been collected and the general routes of
exposure have been defined. However, the groundwater flow model has not been
‘adequately validated for use in the assessment

2.32 PFOAairemissions clearly were and ill are a argecontributor 0 contamination
of inking water vi th airsoil-groundwate roue especially within a few mile radius of
th ste. However, significant contributions to drinkingwater contamination from
‘additional PFOA transport mades cannot be ruled ou,

233 Collection ofadditionalsamplesasociaied with potential contamination of
‘groundwater and migation 1 offsite streams from the ponds and contaminated lyers in
ornearthe wate-bearing zones under th former (closed and capped) landfills are
warranted as well a5 some post monikoringofthe Riverbank Landfill and Anaerobic
Digestion ponds that will havea engineered cap system.

234Additional assessment as to whetherornot pumpingat LHWA inducesany
unexpected hydraulic connection between the groundwater associated with the Anaerobic
Digestion ponds is suggested as well, given the high PFOA concentrations observed in
the wells immediately northof the ADPeven after pond material was removed.

23.5 Clarificationregardingthe potentialoff-site transport scenarios that may occur if
pumping at the Ranney Well the DuPon-Lubeck Well Field,orth East Well Field were
toceaseforsomeperiodofime i needed.

24Forthe AssessmentofPFOA in Biot:

24.1 Biota can be an important pathwayof PFOA exposure to the local populations.
“There is a need to determine concentrations of PFOA in several biological matrixes to
‘accurately assess exposure. There are data gaps in characterizing PFOA in biological
media, which can play an important role in the assessmentofthe migrationof PFOA on
and around the Ste and subsequenthuman exposure.

5
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242Homegrown produceand domesticallyproducedmilkhavebeen idenifiedinthe
FutureData NeedsAsscssmeatreportasprioritiesforfuturedatacollection. Inaddition,

itisrecommendedthatPFOA dataforfarm produce, locallyproducedmeat fishfrom
surfacewaters,breastmilksamplesandgareanimals(gamehr)becollectedto account
forpotentialbiologicalmatrixesthatcould contributetoexposures.

24.3 Several aspects ofthe SLEA,asdescribed inthreports,requirefurther,more.
adequatejustifications.For example, exposureassessmentof PFOAfrom theingestion
oflocal fish byanglers involved severalnon-conservativeassumptionsonfishspecies,
ingestionrates,exposuredurationandconcentrationsin ish.These estimateshave
introduceduncertaintiesthatcouldpotentially lead to anunderestimateofsctual
‘exposuresby 1to2-orders ofmagnitude. There i a need to refinethe exposuremodels
forfish consumption.

244Other iologicalmediasuchasbreastmilk andgameanimalsshouldbe identified
aspotential exposure pathwaysto PFOA for certain subpopuletions. Justfcatonsare
required0 explainwhy thes pathwaysase notconsidered inthecurrentreport andlor

thesepathwaysshouldbe identifiedinthe ‘FutureDataNeedsReport” forfrestudy.

25 Assessmentof MultimediaFate,Transport,andExposure Pathways:

2.5.1Thesiteconceptualmodeladequatelydescribesmanyofth transportpathwaysto
peoplelivingclosetothe source. However, neitherthe exposure to PFOAnorthe
pathwaysofmigrationforpeoplelivingmoredistancefrom th plantar characterized.
“Thisdeficitis judgedtobeparticularlyseriousfo thepopulationexposedvi iver water
downstreamof theite.

25:2Thesit conceptual modelappearsto be actually incorrectin is placementofthe
‘SWMUand is correctlocaton,on the rimofthe iver. Theconceptualmodelalsoomits
2potenial transport pathwayfrom the SWMU intotheOhioRiverand apathway into
roundwatrthat mayalsoflowawayfromthe it.

2:53 Migration within media(si and water)hasbeen addressed elsewhere inthispect
‘consultation. There appears t be abasic understandingofsome intermedia transport.

0
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processes (eg. river water to ground water). However, several intermediapathwaysof
migration of PFOAarenot yet understood at a basic level.Deficitsexist parculaty
regarding he transport ofPFOA from surface sol(0groundwater, and from arsnd water
t0food.

25.4 A semi-quansative description ofthe mass lows along some partial pathways of
migration s presented (e.g. rom ai osurface soi). However, no assessmentslongthe
entire major pathways (e..si -surface soil — groundwater—drinking water) is
provided.

2.5.5Datawere colected and asessed to evaluate he atmospheric transport and
deposition to sailfollowingemissions (0 air at the Washingion Works site. Data were
also collected in surfuce wate, but 1 effort was made 0 asess the relationship between
emissions t0 surfacewaterand transport viasurfacewater Measurements were
‘conducted that supporte the understandingof th relationship between atmospheric:

emissionsanddepositionto terest)surfaces, butnoeffortwas identifiedthatevaluated
quantitative understandingofthe lnk between amaspheric emissions and the levels in
groundwaterintheunsaturatedorsaturatedzones. Measurements oassessthe transferof
PFOA from sir and wate 0 food are fully sbsen.

2.6 Assessmentof Human Exposure:

2.61 The SLEAdoesnot makesufficienteffort toobtainand use localexposure
‘concentrations, and exposurefactorsand behaviors for the local population, or 10 provide

sufficient justification forthevaluesusedwhenlocaldaaorexposure parametersare pot
available. The authors used information from EPA guidance documentsduring the
completion oftheir analyses, ad applied general exposure factors to replace missing or
unavailable information and data without adequate discussionofthe reasoniog for
relying on thse values.

262While estimatesfor drinking waterexposurearebasedupon siteda,litleorno
ata are available for the otherexposure pathways (eg, air, ol ingestion, food tc). All
calculations are based upon hypothetical individuals representing a reasonable maximum
‘exposure (RME) or mean typicalexposure (MTE) to represen high end and central

n
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tendency levelsofexposure, respectively. While this approachis reasonable, manyof the
activities and the frequency ofactivities used 10 estimate exposure 1 thee hypothetical
individualswere speculative. Atthpresentime,thereis no information providedin the
documentthatasists inproviding avalidation fo thebaselineassumption usedforcach
“receptor” personofpopulation.

263The SLEAdoes notexplainhow theresuhing intakeestimates willbeused in
‘assessing risks. The ackof information regarding how the exposure ctimaies will be
‘applied may lead 10 incorrect conclsionsinthe SLEA.Forexample, theconclusion that
inhalation exposures are low compared withotherexposure routes i ilevant if the lung.
i a targetorganand inhalation riskwill be assessedseparatelyfromingestionand decmal
exposure.

2.64 The levels and typesofdat coeda the Washington Works Facility and Local
Landfill the Dry Run landfill and the Letart Landfill,are otcomparable. Thus,
evaluati

ons
betweensitesare notpossible. As aconseque

nce
th ackofdata acrossthe

ites lads to major gaps in the ability 10 do site-specific screening exposure
Charcterzations,

26:5Thefive-yearexposureduration usediathe SLEA is adeparture from standard risk.
assessment approachesandalso requiresanearlyexplanationinthe document.

2.66 There isa lackofobjective analysisofte relative degreeofuncertainty forthe
different exposure pathways.

267Thereliance oncomparisonwithdrinkingwaterexposures as basis for
discountingthe importanceofotherexposure pathways i paticlary problematic and
‘couldbe misleading. Weunderstandthat theintent is to asses th currentdrinkingwater
statusinthe nexttationofthisdocument, but his document should not sppearto
discountthe relative importanceof othe exposure pathways based on comparison with
drinking uneated groundwater becausethatcomparisondoes not reflect current
‘conditions with widespread wat treatment in place, .¢., pathways that seemed minor
‘compared to drinkingwaterexposures prior towatertreatment, may now contribute 3
‘much greater faction of total exposures

n
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268 Thesrseningexposure assessment shouldbe forward looking in perspective,
and wiz the extensive biomonitoring dat in the population that now receives the
drinking wate through th Line Hocking Water Associaton,otherpublic systems and
from private els The biomonitoringdatsshouldoff insights regardingthecurent
variability in exposures. The conceptual model fo exposure necds 1 consider addtional
sampling bad upon th recenlyestablishedemissions from th sacks, and the
‘additionaldatacollection effort described inSesion 21. These nchude sir and biota

moritoringprogramsthatcanachievethegoalsof arevampedprogramand th goals of
an exposure assesment.

27 Summary ofPriority Needs for Future Monitoringind Model Development

As pat ofour review ofth current Data Assessment,SrocningLevel Expasure
Assessment,and FutureDataNeeds Assessmentdocuments, thePCP identifiedhigh
priorityareas for futherdatacollection andmodeldevelopment.Thesearssummarized
elowand mayprovideuseful input in thedesignofPhase Istudiesfo theSte The
recommended measurements include data needdto providebeterresolved estimatesof
exposure, a well aforperforming massbalance calculation fohistoricand current
PFOA emissions and environmental inventories.

27.1 A coordinated, ongoing sic monitoring program is needed, including time
coincident measurementsofemissions, ambient concentrations,anddeposiion.

Monitoringshould include direct tack,ambient,and deposition monitoringatimescales
sulfcent to characterize long-termseasonal,ind diurnal vaiationsin PFOA emissions,
‘concentrations, deposition,and resuspension. Spatial resolution should be sufficientto
‘addressvertical variationsin concentration that inform flux-deposiion processes,and
horizontal vasatonsacrosskey recepor locations, includingth Ohio River, the LHWA
Wel field, and more distant locations needed to determine the spatial extentofte Site
influence.

22.2 A spatially comprehensive synopuc surveyof PFOA concentration i the Ohio
Riverisneeded to characterize thespatial extent andsource-recepor relationships of
wate quality impacts from the Sie. Ifpossible,samplesshouldbecollected ona single

5
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day, extendingfrom th Sit 1downsireamarcasknown fo havedrinking water
contamination (caeas sfar asCrab Creek,~50milesdownstream). Samples
shouldbeobtainedintheimmediateviciityof eachofth majoroutfall totheOhio
Riveranddownstream (inlinewithth rivercument) andfromselected butarycreeks
‘andshallow waterbodies (c.g, BrinkerRunfo Leta LandfillandLeeCroekforDey
Run Landfl)that flow through the landils. PFOA concentrationsshouldbemeasured
forcorlocated water, sedimentandfish samples.

22.3 Animensivesediment survey isneeded frtheOhioRive inareasimmediately
adjacent(0the WashingtonWorksoutfall,upstreamanddowsream oftheoutfall,and
downstreamofthe andlsts.Transectsshouldbedesignedtocapture the extentof
PFOAcontamination related to aspecificoutfalland shouldinclude differentiadepth
analysis. Asedimenttransect runingfromtheSteacrossthe river 0the LHWAshould

also besurveyedtocheck orthe existenceofposibleseepage2omcs canating rom the
RiverbankLandfl (RBL)that could eadto PFOAtransport toOhioRiverwaterdrawn.
bythe LHWA wel field.

2.1.4 Pumpand tracertests areneededto futher explorepossiblehydraulicconnections
between theOhioRiverwatersnea the Siteand groundwater on bothsidesof theriver.
“Thetessshouldincludecoincidentmonitoring ofwate levelsinwellsonbothsidesof
the iverin response to plannedorimposedchangesinpumpingratesattheRanney Well,
theDuPontLubeck Well Field,theEastWell Field, andtheLWA well fied. Tracer

testsshouldbe implemented testforposiblegroundwaterpathwaysino underthe
fiverbedbetweentheformer ADPareaand the LWHAwell field. Inaddition, PFOA
monitoring shouldbeconductedin theseareasatexistingandnewwells slongthebanks
ofthe river.

21.5 PFOA samplingofbiologicalmatrixes represeningpotential sourcesofexposure
10ocalpopulations i neededto screen and characterizethesepathways,includingbome-
‘grownproduceand domestically producedmilk already denifidin theFutureData
Needs report), fam produce, locally producedmeat,breastmilk,game animals, and
‘possibly additional fish species. Thesestudies shouldbeconductedin conjunction with
ongoing biomonitoring surveysof the focalpopulation(0bettercoordinate exposure and
biomarker estimates,

"
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27.6 A multimedia mass balance modelshouldbedevelopedisynthesize th avaiable
information on PFOAmassflowsandenvironmental inventories. Themodelshouldbe
able to rack and predict changes in emissions, ransport, inventoriesandexposure over
ime. 11 should also beused10testwhethertheavailble information provides »
consistent and sufficiently certain understanding of PFOAtransportand exposure
pathways from the facility, and to help guide furtherdata collection needs.

3.Detailed Findings

3.1 Ale Monitoring and Dispersion Modeling

3.1. Wentifiction and CharacterizationofTransport Pathways
“The Screening Level Exposure Assessment (SLEA) report sats that

“The realsofthisassessment indicate tha ingestionofdrinking wate sth primary
exposure pathway for potentially exposedpopulationsinthe viirity ofthe Weshingion
Works facility and Local Landfill, Dry Run Land and Letar Landi” 5. ES-5)

“The possible transport pathways fromthe Sit are identified inthe conceptual model (Figure 12).
Depositionofaitboene PFOA sthe primary pathway o contaminationofdrinking water inthe
conceptual model. Characterization ofthis pathway is essential foran accurate SLEA.

3.12 Source Characierization
Aremissionsfrom the Siewere 29,900 1s. in2000andwere reduced 1 300 bs.in2006. An
sir emissions inventory was developed for 11 permited sources atte Ste using calculations

basedona quantityof PFOA emitedperunit ofproduction, 10sfactor,and scrubber
efficiency factor. There was nodirect monitoringof atmosphericemission ducingthe air
monitoringstudies. There was no monitoringofemissions at landfill ses,

is
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3.1.3 Air Monitoring Program

‘Domain
Al air monitoring was conducted within two-mileradiusof theSiteeventhough Figure 5.7
shows PFOAin residentialwatersupplies atlevels above 5.0pg/L.outsideofthe 2-mileradius
(Data Assessment, Figures 57 and 5.2).

Sampling
Air sampling wasaccomplished bycollecting 24-hour integrated samples using two sampling
methods. The first method used OSHA Versatile Sampling Tubes (OVS) and collected samples.
at approximstely oneL min”. The second method used high volumesamplers(HVS) collecting
12rate greaterthan 1000L mis". Limitsofdetection (LOD)and quantitation (LOQ)foboth
methodswere determinedusingthesignalto noise ratio ofthe analyticalmethod (Data
Assessment, Appendix 2.2). In Phase | monitoringther wasanLOD=40 ngr” andanLOQT0
gm”forOVSsamplingandLOD=0.4nm”andLOQ=0.7ngn®for the HVS(Data
Assessment, Appendix 52). Phase 2confidence limits had 0be calculated rom the footnotes in
“Table 5.2 ofthe reportandar given here inTabi 1. High volumesamplers were used with
cascade impactor o produce particlesize distributions. The above ground elevationofthe
intake tubingwas 3.6 feet

Table1:Limitsofdetection andquantitationforPhase 2 OVSandHVS sampling (data
from Data Assessment, Table 52)

Sampler Ratt Volume Vomme matical Sampling sampling
(ma)  @ (=) LOD) LOD (gm?) LOQ (mgm)

ovs 10 0 le 06 042 208

HVS 1000 14B6 140 06 ABO 208803

Phase | monitoring wesconducted from November2003foMarch2004 andconsistedof 6
eventsmeasuredat § location.Duplicatesampleswerecollectedat onelocation. Airemissions
duringthe samplingof this phase were approximately S000 lbs. per year (DataAssessment,
Figure 4.1).
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Phase 2 monitoringwasconducted from AugusttoOctober2005 andconsistedof 9eventswith
samples collectedst 9 locations. Duplicatesampleswere collctedat ne location. Because of
improvementsintheanalytical method resulting ilowerdetection limits between Phase 1 and

Phase 2 monitoring,andbecause the high-volumesamplerswereoperatedat1000 times higher
flow ratesthan theOVSsamplers tedaa romth Phase 2 HVS sampleswere considered to be
“morerepresentativeofactualairconcentrations”andwere sedi themodelcomparisonandthe
SLEA.Airemissions duringthisphasewer essthan500 bs.pe year (DataAssessment, Figure
an.

Resulis
“There was 10vaporphasematerialdetected 0the OVStubes XAD fein neitherPhase 1or
Phase2monitoring.

“Theconcentration ange reportedinPhas 1datafromtheOVSsamplersrangedfromnon-deect,
Tessthan theLODof40ng,10900 ag. Median particle diameter i lessthan |micron,
With ~60%ofthepaticteslessthan0.3microns(DataAssessment, Appendix5.1).

“ThePhase 2dataweresubstantially iffsent from thosereportedforPhase1. Thi s likely a
‘consequenceinthesignificant reduction inemissionsfrom200310.2005,butisnot discussed in

thereport. ConcentrationssecninHVSsamplesrangedfiom 0.011075.9nga”. Approximately
60%ofthe PFOA particles collected dingthe 9 events werelessthan 1.3 umin diameter(Data
Assessment Table 5.5)

There aresignificant discrepanciesinthe Phase 2monitoringdata.

“Themaximumconcentrationseen inPhase 2wasinthesamplescollectedonOctober 11 nd12.
during event § at location 10/11. The HVS sample designated 10/11 wascollectedattheste

fence line (DataAssessment,Figure5.2). Two OVSsampleswere als collectedatthis location.
Acomparisonofthese OVS and HVS samples reveals significant unexplained differences in
reported results. The HVSsampleshadconcentrationsof 73.5and75.9ng of PFOA.One of
he 40 OVSsampleshadnoPFOAabovethe LODof0.4ng whilethother OVSsample:
had aconcentrationof36.8ng”.TheHVSvalueof 0ngm is 35 times the LOQofthe OVS
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samplers.Thereasonsforthedifferencesbetween th twosampling methodsand the two OVS
samplers are no explained.

“Thewinds duringPhase 2Event § were from the northeastat 1.5410 3.09 masmeasuredat.
bothonsite andoffsite meteorologicalstations(Dat Assessment,Appendix 5.2,FiguresB-8and
B17). Thesamplersat location 10/11wereupwindofthe manufacturingsit. Thereason that

themaximum concentration wasseenwhenthewindswer comingfrom adirectionwherethere
was no known PFOA source is no explained

Another significant discrepancy i presented in the report

“Air concentrations tend to decreasewith distance rom the Sie nal directionsexceptin
thenortheastquadrantwherethere i slight increase a he2-milemonitoringsation.
“Thisincrease cannotbe explained definitively, but may be a resultoftern sues since
hispoint i levated and closer to the plume centerline *

(DataAssessment, p 2).

Tris implies that thee is a sgaificant quantityofPFOA shove the surface and tha there is:
transport and deposiion outside the miteredare. Limiting monitoring to 3.6 fet above the
surface and within a2 mille radius from the knownsi emissions sources is unlikely to account for
al the material released from the sc.

“Theresultsfrom Phas 1 and 2 siemonitoringshow sigifcantly higher PFOA concentrations
thanmeasurement reported by theEuropean FoodSafety Auihorty from twostudiesexamining
PFOA background levels (EFSA, 2008). Measurementsmadein the United Kingdom found
sitborme exposuresof0226 100.828ng in March and 0.006 100.222 ng” in November of
2005. Thesame report present resls fa studyconducted in ural Norway where measured
PFOAlevels ranged rom 1.4 10°10 1.7 x10°ng.These PFOAlevels reanorderof
magnitude lower than the owes values seen using the HVSsamplingmethod.
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3.1.4 Air Modeling
“Its important o ensure traditionalmodeling approaches are spplicabletopefiorinated
compounds, which are known (0 have unusual properties”

(Dara Assessment, Appendix $3p 1)

“The performanceoftwo different models, ISCST3-PRIME and ARMOD,were evalusied by
comparingcach model's predictions with the resultsofthe Phase 2 HVS measurements. PFOA
Sourcedatainput10 themodels wasgenerated fromanemissionsinvenorycalculated rom
production correlation factors. Thedependenceofmodel performance on meteorological input
ws estedusingdat from twoweatherstations. Onese ofdatawer from anobservingsystem

the Washington Works Sitewithinthe Ohio Rives Valley. Theother were fromanoffic
meteorological tower located outsideofthe valle in Lite Hocking OH,approximately one mile
fromth facility anda a higher elevation than the on-site sation,

AERMOD predictions were the cose 0, oraver predictionsofmeasured PFOA
concentrations. Only 15%ofthe AERMOD predictions were les than the observed values. The
performanceofAERMOD easessentially thesamewhenon-siteo offsitemeteorological input
daa were used.

ISCST3-PRIME predictions were les than measured PFOA concentrations approximately half
the time with either on-siteor offsite meteorological input,bu exhibited less precision that the
AERMOD predictions. There was better peformanc using the off-site meteorological input data
the numberofclose approximations was increased. The under prediction was attributedto
errorsinthe modelresultswhe heplumecenterlineis abovethe mixing height.

“The conclusionofthe mode evaluation was that AERMOD performed beter than ISCST3-
PRIMEbecause itmadepredictionsthat wer closettomeasuredvals anderedonthesideof

‘over prediction. The superior performanceofAERMOD is atirbuted 0 8 beter representation in
the model of turbulent conditions and interactions with complex eran, The report tates that

“AERMOD provides conservative ambient predictions of PFOA near a manufacturing,
facility that is useful for permiting o assessment purposes.”

(Data Assessment, p. 44)
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“There wesno effect on predictedPFOAconcentrationswhendepositionwas included i the
AERMOD calculations.

Evaluation ofAir Monitoringand Dispersion Modeling inthe Environmental Assessment
Program

Examinationof th airmonitoringandmodelingprogramsandth data thyproducedraisesa
number ofquestionsaboutthesources, transport, and fateof PFOAintheareaaroundthe site.
“Theatmospherictransport pathway is not well understood. The Sit-Released Environmental
‘AssessmentProgram (SLEA)is notbasedonanadequateunderstandingofthesourcesand
transport mechanismsof PFOA in the environment.
‘Specific deficiencies intheanalysisae:

1. Theairborne PFOA sources are insufficiently characterized.

Thesite emission factors were developed fromproductioncorrelation actors that apply
‘empirically derived formulastodetermine emissions from production isory. There was no
‘attempt made 0 verify the production factors fromdirect emissions measurement duringeitherof
the air monitoring phases. At minimum, there should be further explanationof the
measurements that were used to detenmine these formulas and daton the validationof these.
calculations with actual stack monitoring. Actual stackmonitoring duringaismonitoringwould
be even beter.

“There was no air monitoringatthe landf ites.Theassumptionmadeintheassessmentwsthat
thesiteshadengineeredcoversthatpreventedemissions. Thefat tha thehighestlevelsof
PFOAseenduringPhase 2occurred whenthewind wascomingfromthe northeast,upwindof
thesitesuggest that there sastronglocalsourceother than th industrialplant,Tissource
should be identified. Airmonitoring should be performed a the landfill ites to eliminate them as
possible sources or airborne PFOA.

2. Thespatial resolutionofthe si monitoringwasinsufficient tocharacterizeth transportand
dispersion ofPFOA in the areas likely obeeffected by emissions.

»



p24

“Thesamplingdomainwas limited to 2 miles aroundthe it. Figure 5.7showsthat thereiswell
contaminationabove$up.”outsidethat radius.Figure 5.2 showsaverage si concentrations

overthenine Phase2 eventsforallsamplinglocations. Theserangefrom 0.05to25nga”,
“These value arc wel above thos reporid from urban and rural monitoring in Europe (EFSA
2008). However, the exint ofthe area impacted by PFOA emissions from th st is not
‘established by he air monitoringprogram. Atmospheric transportanddeposition cannot be
‘accurately assessed,o th effectsofthesitedelineated, without extendingthe study domain until
themeasuredPFOAconcentrationsareatornearatmosphericbackgroundlevels.

“There wasno arsample collectedat aheightgreaterthan 3.6metersabovethesurface.
Measurements inth vertical dimension re necessary o fll characterize the PFOA transport

regimeand provide data for model verification.

3. The temporal resolution ofthe ir monitoring was insufficient to characterize th transport and
dispersion of PFOA in the areas likelytobeeffected by emissions.

‘There is no discussionofthe seasonalityofatmospheric concentration level. The behavior of
PFOA intheenvironment islikelytobetemperaturedependentandthereforebothdismaland
seasonal. Isalsoposible thttheremaybedalyoseasonscyclesofsurfacedeposition and
remission 10 the aimosphereofPFOA, particulary in summer. Air monitoringwithdiumal time
resolution is necessary to capture temperature dependent deposition and e-suspension cycles.

Monitoring shouldbeconducted inwinterandsummerso thedependenceof aimospheric
concentration o seasonaltemperature extremes canbecharacterized.

4. Thedatasetusedtoevaluateth dispersionmodeling isinadequate.

Model performance was evaluated agaist a dat st that was inadequate for the reasons listed
above. Theresultthataddingdeposition tothe atmospherictransport models idnot affect the

predictedatmospheric concentrationscamobecorroboratedwiththe limiteddatasetusd fo
‘evaluate the model. Sinceatmosphericdeposition s assumed to beth primary environmental
pathwayfor PFOA leading 10 transport to affected aquifers, wet and dry deposiion should be
measured directly.
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5. There was no aempt 0 perform a mass balance. The monitoring and modeling camnot be:
assessed if there isnotsomeattempt 1se if al thereleasedmaterialcanbeaccountedfor in the
environment. One way to accomplish tis would be t perform inverse modeling. Another
‘Wouldbe10extendthe airmonitoringinboththehorizontalandverticaldimensionsandstempt
‘anempiricalmassbalance. Both modeled and empiricalmassbalancesshouldbeperformed.

3.1.5 Dota Needs
‘Stack samplingi necessary to verify the emissions nveniory.

Vertical sampling is necessarytoestablish tree dimensional concentration profile and provide
ata for mas balance calculations.

Extendedhorizontalsampling 0distanceswherethe influenceof localsources disappearssnd
PFOAlevelsrepresentativeofatmosphericbackgroundlevelsaeseen.

Airmonitoringat landfl sits is necessary oeliminate them ss additional local sources of
airborne PFOA.

Air moritoringwith diumal ime resolution is necessary odetermine daily emperature
dependent deposition and detectdepositionand resuspension cycles.

PFOAwetanddrydepositionmeasurementsshouldbepartofthe irmonitoringprogram.

‘Winter and summerai sampling is necessary to determinethe temperaturedependence of
‘deposition and transport processes.

"Modeled and meesured mass balance calculations are necessarytoaccountfoall emissions and
validatethe moritoring,modeling,andexposureassessments.

Longtem periodic measurementsare essential 0 stabsh baseline for levelsof PFOA in the
environment and quantify the effectivenessofemissions reductions.
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3.2 Surface Water and Sediment

‘Overview: Theonlyactual surfacewatersamplesobtainedandanalyzedfor PFOAwerefiom
theOhio River, durinthedates in 2002. For purposes ofthis review the more extensive outlet
emissions from the Site (Washingion Works) and th companion landfills (Local, Dry Creek, and
Lear) were included; some putative surface wate samples appear t have been taken/anslyzed
from these landfills as wel. These “outler” sampleswereobtained t various time points,
depending on location, fromth early 19905 p to 2008.

“Thereportdoes notlist anyothersurfacewatersmonitored. Further,thre are no sediment
samplesinthereport. TheSLEAusedmeanOhioRiverwater PFOAconcentrationsaveraged
from60total samples, over halfof which were below the analytical LOQ.

tdoesnotappear thatwesufficiently understandthecurrentemissionsand pathwaysofPFOA
migrationoutoftheSit andthustheanswert th question inthe chargeappears tobenegative.
Inadditon, thre is insufficient informationo data 0 understandhow historical emissions lead
10 the current contamination ofgroundwaterthat results in the primary routefor human exposure.
It could be that the historical contaminationof off:Sie groundwater could haveoccurred through
muliple mechanisms in contrat to what is occuringa present.

3.2.1 Oi River
Inadditin t ar emissions indirectly impacting surface war, directdischarges of PFOA to the
Ohio River through the site outils, erosionof soilsand leaching andrunoff from solid waste
management units (anserobie digestion ponds and river bank landfill)and runofYfrom the three
landfill sites could contribute 10 PFOA contaminationofthe surface waters, especially the Ohio.
River. The Ohio Riveris a potential pahwayof transportof PFOA from the site and the landfills.
"PFOA in the Ohio River has migrated downstream to publicwatersupply wel fields located
‘adjacent 10 theOhioRiverthat ar rechargedby riverwater(as evidencedbyhighlevelsof
PFOA indownstream publicwatersupplis).

A quick calculationofpotential Ohio River PFOA concenirations for 2002, when ~5,000 Ibs of
PFOA were released vi aqueous discharges (Fig 4.1), yields a well-mixed average value of
approximately 0.025 ppb PFOA. This assumes an average flow rate of 100,000 cfs [dataon
Ohio River flow 1 Parkersburg: National Weather Service, Advanced Hydrologic Prediction
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Service: 100,000 cs is the 75.90 percentile low rae, however, the river would be expected fo
have somewhat higher low downstream.) The value of0.025 ppb is helpful 0 keep in mind
‘when comparing actual Ohio River data.

OhioRiverMonitoring (Phase I) wascarriedoutin the summerand ul of2002 withspecific
datesofsampling June27 (Thursday). July 10 (Wednesday), and October 17 (Thursday). No.
informationwasprovidedthtoutlinedtherationaleforselectionofsampleday, location, or why

thesamplingwasspreadout over five months. According oFigure5.12 (with min/mavalues
andsample number;total 0 samples), thee were12 OhioRivertransects takenduring this
period with 3 transects above th Site, S transects within the two-mile radius, andfouraddons]

transects downstreamasfrasRacineLock andDam (50miles from Site).

“Thereportsays Fig5.12dataare tabulated nTable 512butthetabionlyhasvaluesfor
transects ear the Site and Letar,

PFOA valies were ND above th Sic, ND to NQ adjacent and immediately downstream ofthe
site, below which PFOAwasdetected and quantifiable 50miles downstream toTransect 12 2.
samples: ~0.100 ppb) with the highestvalue a Transect § where PFOA was ~1 ppb. PFOA
dissipation appears moderate since Transect 9 and 10, sampled thesameday, had PFOAat 0.28
PP a1theupstreamlocationand ~5miles downstreamitwas0.2 ppb, Attransect 12, the

furthestdownstream sampled, PFOA valueswere~0.100ppb. It is unknown why frther
ocations downstream werenotreportedsincegroundwaterhaddetectable PFOA at Pomeroy (60
mils)and apparenly evento CrabCreek (-90Miles)where a GACsystemwsbeinginstalled
0becompletedSept2008).Thesummarysection in thereportincorrectlyreports thatPFOA

wasonlydetected “18miles downstream”. isclear that PFOAwastransportedat least50miles
from the Washington Works Ste, and likelyfurthergivenPWScontamination, though no sufice.
wate samples are reported further downstream than Racine. The lack of assessmentof the extent.
OfPFOA migration and exposure to downsiream locations is amajoromission inthisreport.

uspuzzlingthat PFOA was ND or NQata locationsnear th Sit thoughiinotedthat these:
samples were al taken on June 27% whik thedetects downstream were taken in Julyor October.
‘Out 005 (Site dischargefarthestdownstream) had PFOA concentrationsof76.2,36.3, and 17Pb on June 27, July10,and Oct 17, 2002 respectively. It is noted that the PFOA discharge onJuly 11, 2002, the day afer theriversampling, was 230 ppb. Despite this clos proximity to
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wellknownsource,lackofdetection in surface waterscollectedwithin200feet oftheoutfall is
surprising. 15thisdue 10. one-timesamplingevent (eg. when th plantwasshutdownorafer

heavyrainsor aweekend)?Someexplanationneeds obe put orthas towhythere was no
PFOA insurfacewate inthesethre transectsnextto th Site. Ifthe datawerenotcollectedto
present annual average, o atleastrepresentativevalues (aking nto sccount seasonal, annual
and ail variation), estimatesof average exposure from such measurements ae subject 0 high
wncerinies

‘Additional sampling was caried out at two dates in each of2004 and 2005, in theObio River at
andneartheOutall005;fo reasonsunknown th outfall sfwasnotapparenlysampledon
thosedays. Neartheoutfall, ie. 5 10.20 f fromthebank, PFOAconcentrationswer generally
between1and 6ppbwithconcentrationdissipatingout10“300ftfromthebank”. Iiunknown,
‘halthespecific ranset, relative fo theoutfall, was sampled in th river.

Overall, therewere68samples includedin the SLEA (Transects | t0 12from2002and 04/05
samples near outfall 005), ofwhich 39 were ND or NQ for PFOA. I summary, river water
samplingwas so intermitent, and lacking in informationregarding timeofdayorweek, plant
operation, river flow etc tha ts difficult tohave sense ofwhat theriverwaterconcentrations

3.2.2 Washington WorksOutfall Data
Extensive sampling is reporied for four active (001,002, 05, 105) and two historical (003, 007)
aqueous discharge oulfallsduringthe years2001snd2008;dataare foundinTable5.17and
Appendix 5.9. Current ofall rangealongthe Sie from the most downstream part ofthe it 0
hemastupstream. Outfal 00Sreportedlyhasthemost“Volume”butnodata isprovided to
Suppor this. Sit 001, apparently the mostupstreamoutfall, which places it upstreamofthe
Lite Hocking Water Association supply field, had a mean PFOA concentrationof 21ppb(high
179.2 ppb) while 00S itself had an average of56 pp (high of 879 pb). Thereportsuggests

thes outfallare the olysignificantsourceofPFOA totheOhioRiver
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Figure1. SummaryofPFOAconcentration measurementsatOull 05.

Thefigure above i theannua dat orOwl005showing theman value inpa (red tne), the
109ofthebo isthe 75*percentile andthebottom the 25 perce for PEO;the maximum.
observedvalueand herumberof sample re dicated.Thedatasuggest significantvariably
in PFOAdischargeconcentrations and noceayerto year reduction, eastbetween 2002 and
2004. Th outfalldat re generally consistent with hePFOAwateremissonsreporiedinFigure
4.1 whereemission declinedmodestlybetween2002and2006 The 2001vate isonsthe
rst yerreportedinth figure above, were muchowerst.-11000 ithanthe 2000 missions,
whichwere reporied 0be 48.000 Is,

Not: Figure3.6 indicate sddidonal Washing Works Sitesefcewateroutallsthatwere
sampleonaweeklyor monlybass. Theseincludeoul 102,105, and 05. However,we
wereunable find datapresentedfo anyofthese uta.

323LandflSurface 1ndLeachateAnalysis orLoca,DryRum, and Letat
Outlet, ream,lahat pipes,adeedsamples appearing in Tables .18105.20al indicate
messusble quanies ofPOA, including occasion)very highvaluessuch s4200ppb inthe
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UpperPondatLetar. Bothactiveand historical locationsareindicatedthough iis unclearwhy
‘somemonitoringlocationswere deleted.For instancetheUpperPonda Letart had11samples
takenbetween 1991 and 1996 (480104200ppb)butvalues afer 1996sve otprovided.
Similarly, LowerPond, asoatLeta,was sampledbetwen 1991and2000 (meanvalue 1200
PP. with nothing ater repored.

BothDry RunandLocalLandfillshad meanPFOAconcentrationsinthe 1080.8100or s0ppb.
While Leta was the most contaminatedwitheanPFOA valuesforoutlets LCH spprosching.
800 ppb. All ofthese sites woud havepresumably contributed 10 offsite transport ofPFOA,
dircilyo indirectly,0 the Ohio River. At Dry Run Landfil, oneunnamed“stream” had 24 ppb
"PFOA measurein 1996withtheonyothersample akenproducing avalueof6.28ppb(2005).

3.2.4OtherSurface Waters
There are several surfacewate bodies within the 2 mile radi ofthe sitewhichwere not
sampled and analyzed. These include lakes 3nd pons  .&, Washingion Lake (foundon the
map. located near the ste) located within the 2 mile radiusofthe ie. Thee also appearsobe
several ponds located in the farmlands within the 2 mile radius. Farm animals can drink water
rom suchpondsandthis wouldbe apotential source 0farm animalsandfood hain
contamination. 1thus appearsthat PFOA hasnok beenmonitorednayofthe surrounding
surface watersothe tha the Ohio River.

3.2.5 Washington Works Site Potential or Addons] PFOA Transportto Ohi River
“The Site Conceptual Model (Figure 1.2) i inaccurateinatlastone aspect since t showsthe
Salid Waste Management Units or SWMUs othe southofthe Fluoropalymerplant (away from
th ver), which i incorect. The anaerobic digestionponds (ADP)and te Rivecbank Landfill
(RBL) ae acuuallyperched just above the ive northofthe plant self, The igure biases the
discussionaround thepotentialfor the SWMUS to be sourceof PFOAtoneabysurfacewters

(Ge. OhioRiver)thoughleachateorstormwaterramof. Note thttheChemospherepaperby
‘Davis ta 2007; 67:2011-2019) leavestheSWMU outof theirFigure 3 hogether.

3.26 Sediments
Sediment samples were not caleted from anyof the water bodies in or around the Site although
there isa potential that ranofT from several contaminated sites including he sold waste
management units (SWMU) can result i the migrationofPFOA. There is a ned for monioring
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ofsedimentsfrom theOhioRivernear the ofallupstream anddownstream ofthe Ste, andthe
three landfillareasfo assessthemigrationof PFOAthroughsediment transport. Sedimentdata
arealsousd inexposuresessment,for specific scenarios involvingcontactwithsediments,
3. groundsk

eeper/ma
intenanc

e

workers tthest(¢ SWMU)andinlandfillareasorofsie:
recreationalboaters,andtrespassers.Furthermare,sedimentanalysis i importantforthe
assessmentofpathways ofmigrationof PFOA from the siteand the landfills. Sedimentsaealso
importantpathwaysofexposuretofish andbenthicorganisms.Humanexposur

etosedimentcan
occur as resultof incidental ingestionanddermal absorption. BecausenosedimentPFOA data
areavailable, suchexposureshavenotbeen assessed.

327 AnalyticalComment
LC/MS/MSrequiresonetoknow theions ofwhateveranalyteisofinteres. Forperfluocinated

carborylic acids (PFCAS)analysisonehas to specifically put in both aparentand afragmention
Torcachanalyteofinterest.Itsunfortunatethattheseanalyses weredonesuch thatonly the ons.
associatedwith PFOAweremonitoredbythe massspectrometer(MS)detectorandapparentlyno
otheranalyteofinterest. Itis suprisingsincemanyother relevant fluorinated chemicals, suchas
thesuiteof PFCASC6through C15aswell as PROS, canbeco-analyzsdintheexact same
chromato

graphic
runsimplybyadding al the associated fonstothemultiple reaction monitoring,

(MRM)table intheMSanalysssetup. Therefore, theonlyadditional costswouldbefor
standardsand interpretation time. Notethalthesimultaneous monitoringoftheknownsuite of
perflvorinatedchemicals snowthe normandnot theexception.Therefore, althoughourcharge
isfocused on PFOA,wewouldberemiss ifwe didnotrecommendthat LC/MS/MS analyses
conducted inthe futureshouldincludesimultaneousmonitoring ofthe relevant suiteof
perflorinatedchemicals toobtainthe additionsinformationthat willlikelybeuseful in the
ongoing assessmentof PFOA.

3.2.8 SpecificData Necds.

1) All figuresables shouldidentifylocationsand dates whensampleswere taken (8.
PWSs in Table 5.11 &Fig1.9).

2) Afew creeksand shallowwaterbodies(e.g, Brinker RunforLetartLandfill andLec
(CreekforDry RunLandi tha flowthroughthe landfill andsedimeatsinthesecreeks
shouldbe analyzed, asthes creeks reconduitsfor PFOA totheOhioRiver. High
concentrationsofPFOAareexpectedinthese creeksediments an inwaterand several
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‘exposurescenariosare posible. Fish, sedimentandwatershouldbe.collectedfom thse.
creeks for PFOA analysis and exposure assessment.

3). FurtherOhioRiverwatersampling/analysisneeds10bedone to measuretheextentof
everwatermigrationof PFOA emanating rom the Sie. Historical emissions, likely of
highconcenraion, sppeas o have resulied in the contaminationofth public water
system i Crab Creek which is ~90 miles downstream. This suggests tha iver transport
is significant and likely ha reached very far downstream. Theriverwater samples taken
todate avebeen few innumberand apparentlynotcoordinatedwithplantoperations.
Suliient samples need to be obtained in ordertocapturean accurate assessment of
‘annual emissions, howthesevaryby imeofday,season, ec. Thecurentdataset,wth
respect 0 izeandbreadih,does notappeas10beconsistentwithtesignificant historical
emissions inventory from the Sit.

4) TheRBL and the ADP SWMUneed tobecomectyrepresentedonte SiteConceptual
Model. tsimportanttoobtainthenecessaysamples10demorsraethatPFOA is not

‘currentlymovingfromtheSWMUintotheOhio Riveror tothe Riverviasubsurface
migration northward. From a simplisic examinationofthe maps/serial photos supplicd it
isdificult 0 imaginehowPFOA couldbereleasedfromtheSteandbe transportedaver
90miles downsiverwhilenotimpacting theLite Hocking Water Associationsupply
Wellficid iosated 700 feeacrossthe River.

5) Adetailed explanationisneededofhow historicaland currentemissions inventories are
obtained or both wate andai emissions.

3.3 Soll 20d Groundwater
33.1 Background
‘Groundwaterisaprimerydrinking water sourceinthestudyarea, thus majo targetof oncem
withregardsto PFOA exposure. Therefore,assessingPFOAsources to th groundwatersnd
ensuring thattheesourcesandtheirmagnitudes ar properly identified i criticalinassessing
current andfutureexposure. Groundwatercontamination a thsSitecanoccurthroughfour
primary pathways: (1) Wet depositionofair emitted PFOA and PFOA-aden particles onto
surface sail followed by aching through the sil profile nto subsurfaceaquifers, with
subsequent migration i the direcionof groundwater flow; (2) leaching though the land ino
the aquifer; (3)runofffiom the landfillonto nearby surface sol followed by percolation through
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the30 totheaquifer an (¢) rechargeof PFOA.laden iver wate, which couldinclude PFOA.
releasedfrom the upper silty and clayalluvial zone during pumping, Eachofthese
pathwaysarediscussedbelowwithregards 0whetheror notthe sourcesandthepathwaysatthe
Washington Works Sit and subsequent impacted sitesar sufficiently characterized or the
purposeofassessingexposure,and whatadditionaldatsare needed o ill he datagaps.

“Thegeneralroutesofexposurehavebocndefinedandsubstantial soil adgroundwaterdaa have.
beencollected. OverallPFOAairemissions clearly contributetocontaminationofdrinking.
water vi thesir-oil-groundwaterrout,although th report leads 0conesthattheremaybe
additional PFOAtransport modes odrinkingwater. Forexample,the windcharacterization
shown fo theDuPont Washington WorksSite(Figure3-3)showsthat windtransportoccurs inal

directions, winds10the SWarepresentedasmostprevalent. The reportthensatsthat
“residencesthatare locateddownwindofthe Sit have higherconcentrationsof PFOAthan do

residences upwindoftheSite.” page 47 inData Report1). However, igure 57shows PFOA in
groundwaterserving as aresidentialwatersupply a22.5ppb (orangeandrdcircles) 1 8sits
Southandwestofthesitewhi thereare 9sites to thenothand eat. Although presentationand
interpretationofresults in th reportaeinconsistent, dat presendedltrinthereportspecifically
withregardtotheLite Hocking Water Assocision (LHWA) clearly exemplifiesth roleof
PFOAtransport viawindfromtheDuPontWashinglonWorksites,even f not in thespparatly
mor prevalent SW wind dirction shown a the Rose Wind (Figure 3-3). The latter ill be
discussedinmoredetail insection 3.3.3 below.

33.2 Washington WorksSite
33.2.1 Landfill Areas. Thissiteof about 450acresincludesthe flvorapolymer manufacturing
plantand aRiverbankLandfill (RBL)arathat withinit consisthreformer anaerobic digestion
‘ponds,whichbothsit onthe riverbanknoth oftheplant. Thepondsmanagedliquidandsolid
wastes fromtheflucropolymer manufacturingprocessesuntil 1988whenthepondcontentsand
‘upper fewfect of claylinerandpondbem material were removed,backfilled,capped with
10psol,and vegetated. Although inSection 4.2 oftheDAReport 1 tstatestha solidwastes
‘weretakenoffsiteandincinerated, ater iiclea thatthereweresolidwastesplacedinsomeof
theonsite SWMUS. TheRBL selfwasutilizedfrom1948unithe late 1960sandhandled
wastetha “couldconta PFOA”.
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“TheRiverbankLandfill an th AnaerobicDigsion Pondsare (vere)located withinthe
lodplainadiacet otheObi Riverand along the dgeoftheupp terace,TheRivecbarc
Landiwas clos andis covered with opsoilsanvege.TheRiverbank Lani an he
pondsace supposed be geting an engineered cap ys ha will limite exposure nd
preventfuther inflation and leachingofwae relied materials, Depending onhow this rea
sis on he riverbank, cap foroly mig infiraton may otbesffiin,bt thedesigns for
hiscapaeoutsidethescop oftis sessmentreport.uisorbed

,
thaquiferunderthe

WastingionWorks se woud dischargehe OhioRiver. TheAnaerobicDigestion Podswere:
closed ndmaterial removed (1988)however, according othewel dataas ate352003 as
deslbelow, ther aresill esisin he underlying oi hat arelsc PFOA.

ROAconcentrationsmeasured in sol, surfacewale sees) and groundwater ear the
RiverbankLandfillandthe AnaerobicDigestion Pondsindicat that PFOAfrom theland-filed
maerils idmigrate oon-sit scilad roumwases. The report claims no rounderhs
moved off heSie ue 0 production wel pumpinof groundwater,secficaly the Ranney Well
fosaedothe Exstof he ADP. Aschematic of isshighlighted inthe SCM(Fg 1.2: 5 so

Fig 3.8) hough as noted above, the location fheSWMU isncaect ine factuallyperched
Justabovetherive. neresingy, he epssae htte oni oftheADPpondsand he
upperfewfectofclay liner andpondbeemlerial wereremoved n198.Groundwater
monitoringwells rearrayed sound heRBLan he ADP in wich twowelinpriculr(P04
MWO2and ROWMWO2) arelocated immediatelynorthof the ADP in henarrow reabetween
heObi Riverandthe ADP self. Thosetwomonitoring wells werein operationbetween 1998
and2003and 1999ad2003,especively. These twowellswere accessing groundwaterfrom
he “primaryaquifer” 32d “perched vatei clay” and range inPFOAconcentration between
5000ppb (198)and~4.000ppb (2003 andfom5,000 (1999) 0309.9002003)pe.
espetively. Themostrcent monitoring well ataproviddfor the 2wells (2002-2003) (PO4-
MWO2 and ROH-MWO2 2002-2003dannAppendix §9-Table B)show very high PFOA

concentrations (1010 10°pL). Als ther sr highconcentrations(10° 10°gLnawell.
hat appears 0 resid within the former ADP(Fire3-6; QUI-MWO2), Inaio,fomFigure
3:8showing th drawdownde1 he pumpingoftheRaaneywl,itsnt cle ithewiter
associated with he 2 wellsnorth ofthe ADP ar actualybeincaptured byRanneywell
pumping. Therefor, iti challengingto simpy rule out the potenfo sigalficnt ransport of
PFOA from he former ADP ntheObl Riverandlor nogroundwatermovin 1 the rth
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andpotenialyteLiteHoeking Wate Associatonwel. Atargetedgroundwater racer st
may prove worthwhilefor clarifying tis ucertiny.

33.22 Onsite Wells According tth reportand the supportingsppendics, pumpingof three
onsite wellfedsnasan parallel1 theriver(te RanncyWell, theDuPontLubeck Well Field,
and the ast WelFik)lowers he groundwaterlevel tbelow iversage causingth iver to
rechargeth aquiferzone rahethanwhat wouldnormally oscr,tht, recharge of he iverby
‘roundvater, AUnitedStes Geological Survey (USGS)report(12004-5088) summarizingthe
Survey'sgeokydrologyassessmentand simulation of roundwte lowintheOtoRiver llvial
aquifers, including he Parkersburgar, indices thetth ininse pumping (- 478 million
alonsofwater pe day) inthe Parkersburg welfieldhas esdin 3cane ofdepression nthe
aes able thts approximately2 miles fogparallel the OhioRiverand 1mike wide, Their
simulations estimatethatapproximately 75% of the watepumped nthePckersucgwel fied
oydesigns dived rom ivrwarand only 25% actully captures wate ro the luvin,
Given hatthe majorityofwate intheParkersburgwell fied i daw fomthe riverbed,the
simuldonsestimatetypicallyshort -yertim.of rave distances.USCSestimatesyear
ime ofaveharesof approximately1.18mi,whicisgenealyconsideredbeconfined0
herivesbedandthe areasbeethecones of depression thewell ed. For the Packers
upper ity-clay confining layer, hydraulic conductiveweeltvely smal (1 103 UE), this
small chang inthe hydraulic conductivity ofhis confining nit avepronounced effectson
simulaed heads.

“The larg conesof eprssion hatresultdue oth ners pumpingofthelocalizedcsrof
industrial wels on he riverbad and theNeal landcomplicategroundwater flowanladto
questions regarding howgod thecapture sby theseweil andwhat eve of pumpingmustbe
maintained, ct.Assngood capturein conuncion with closure ndpropercappingofthe
RiverBankare, thisshouldminimize rechargeofthe iverwithPFOA<ontaminaied
roundatr. Groundwatermodeling simulations calibrated fr thesithav beenmade 0vy 0
assss he effec of pumping an the Ohio River-aqufeflowpaths, presented in Appendix 3.2.
Withthepumpingthere sa groundwatedividein he cera patofthe site(s sso implied in
theUSGSreport)such thatgroundwater lows 0 the stowed th East WelFidonthe
ate sieofthedivideand10 thewestonthe westom sideofthe divide, which uimaiely lows
ther north toward thRameyWel,or southwesttoward theDupont Lubec Well Fed. From
henorthwest comer of he sic groundwater lowes southeastordthe DuPont-Lubeck Well
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Field. Overal, groundwater modeling reals, which assume confinuous pumping ofthe on-site
production wells, showthathepumpingofproduction well tthe iedoesnot allowfor fst
migrationof water with te sieaquifer, with the excepiionofsomeoffsite migration
potentiallyoccuringin thenorthwestcomer ofth it due to Blennerhass Islandwherethe
iver i notcutasdeepyetandonlyconnects totheupperalluvialzon.Alsopumpingby two GE.
wel (ID3 and 4) can induce offsie migration of groundwaterat the NW cornerof the st.
Giventhecomplexityofthe st, the mulple wells being pumped,thechanging dynamicsofthe
Ohio River including serieoflocks anddamsthatar operated pool the ivera needed, i
may be an ove simplification 0assumeat there is 0offsite wransport ofPFOA-laden
roundvwat

e
a the Washington Workssite. Sometargetedgroundwat

er
racer test should be

doneto test his assumptionand removeth presentuncersiny.

333 LHWA Site
AULHWA,allwels ar drawingfrom the loweralluvium,which is describeda sand10gravel fo
silty sand and as hydraulic conductivity of 10010 300 day (USGSreport 200-5088). Several
additional sil borings and monitoring wels wee nsaled in the LHWA are to beter
characterize PFOA contamination3nd pathways; however, this information ws not well
symibesized inthe report. Synihesis ofthewatermonitoringdata(Table .1in Appendix 5.8),
depthofthe well installed (review ofth in-field recordingsofthe soil borings in Appendix 5.8),
and thesoil concentration data withdepth(Tables 4.6 ad 4.7 in Appendix5.8)supports the

findingthatmuch ofthe PFOApresent likelyfromwetdeposition (orwetdepositionand
runoff felowed by percolation ino the soilprofi and subsequently grounder

‘Some ofthe key daa sets compiled fiom mulple sections ofthe report and associated
appendicesar prescated in Figure2. Several observationsareapparent. First, contamination is
much geste in the shallow wells hat re drawingwater primarily from the upperalluvium
compared tothe decper well drawing water fom the lower llavium, whichis beg replaced by
iver wate. Secondly,PFOAconcentr

ations
are muchhigher in theupper 010 1 interval

followedby decreaseinconcentrationwith depthwith smallise inconcentration again
‘somewhereinthe 17-25interval dependingonthecoe. Is clearbytehigherconcentrations
bservedinthe oponefootofthesoil borings in2006thatsubstaialPFOAairemissionswere
till occuring at that im (sthough 1 8 muchlesser extent), Seeing smal rises further dow in
the sol profi reflects the variable natureofweather dependent wet and dry deposition coupled
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with evapetranspiration and potntial variationi actoal PFAOai emissions for whichno detailed data
were providsd. PFOA is only weakly sorbed f sil, with partition coefficientoforderofmagitude
comparable to that ofbenazne (PFOA organic-<asbon normalized partition coefficient, K. of~ 10°
reportedby Higginsand Luthy 2006andDuPont2003).ThusitisexpectedthatPFOAwill moveeasily
fromthesurfacetothesubsurfacewith ainevents.

“Third, clearly there was stil a considerable amountofrecent PFOA deposition from the arascan
beseenfrom the2005 grassandsurfacesoil datasummarized inFigure 2, even though a two-
order magnitude decrease in PFOA si emissions occurred, from 29,900 Ios ia 2000 0 300 bs in
2006. In dition,rin samplingin August2005at ast(Staton § inFigure 5.3)onorin
immediate proximityofthe LHWA ha the highest rain concentrations(~53 pp Table 5.4).
(Changes (which hopefully consistently reflot improvements) on an annual basi from 2000 to
2006werenot detailedinthereportthus iti difficult extractwhatthecurrent airenvission
contributions are to present PFOAsideposition to sil. Forexample, how different were
emissions in 2005 that parallel 2005 grasisil data collection versus in 2006 which my parallel
orcontributeto surface concentrations noted ithe 2006 soi borings? Such information would
helpto ticipate the expected impacts on surface sol, sueface water, and subsequently

groundwater from depositionof air-borme PFOAafer 2006a the LWHA sit as wel ss inthe
radius known to be impacted by theses pathways. Inthecaseofthe LHWA site, thelow elevation
ofthe LHWA site means it is alo subject to surface runoffofPFOA ar emissions that are:
deposited on he higher elevation and north and northwestofthe LWA sit.

‘Whilesiremissions by 2006 have dropped two ordersofmagnitude compared 102000, the 2006.
‘samplingand analysisofplants nearth facilityshowsubstantial PFOAconcentrationsonplant
surfices. Muchof his mass was leary from surface deposiion and fre 10 mobilize to the soil
Surface and percolate 0 theaquifer (basedo the difference between analysisofwashed end
unwashed plant material). Substantial concentrations were also measured inthesurface oils in
2006 (Table 5.16 for the boringsat LHWA), which indicate that regular depositionofPFOA-
bearing particles s sil occuring within thecurrentdomainof allowable’ air emission nd
leases. Therefore, given th high mobility of PFOA,the curren levelof‘permissible’ emissions
wil continue to contribute to loadings inthe subsurface and groundwater. This loadingcould be
occuring for larg distances ava from the ite in multiple directions. This adds support forthe
ned for further data collection of PFOA and PFOA-laden particleai emissions within and
beyond the current 2-mile radius outlined in the curent analysis including measuring current
deposiion atthe LWHA sie.
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addition t the Washington Works sit emissions that were a topic ofthe DuPontreport, uring.
ous site vist we leamedofanother waste disposal facility (Lite Hocking Service Center)
focated just west (< | mi) ofthe LHWA st. This additional wast facility rceives (or did
receive) wastes that may contain PFOA for incineration from another DuPont fcily. I i rot

clearif incineration isstill occuring onthis siteorwhtothractiviteshaveoccurredorarestil
occurringat thisste.Curent iremissions,whereappropriate, shouldbe asessed from this

facility as theycouldcontribute10the level of PFOA observed ithe LHWA sitethrough
atmosphericdeposition. At thesametimethe focalmeteorologyneedstobebetercharacterized
10helpdevelop beter modesforpredictingthecurrent levelsin the local stmosphere. In
addition,the DuPont reportshould include a lear summaryofthepast nd current activitiesat
the ste awell a details onanything storedaboveorbelow grounda the sie. If tis i not
Known. a comprehensive survey should be performed and reportedonaccordingly.

Ahoughit does sppear thatPFOAaieemissionshavebeen asubstantialcontributor (0 PFOA
roundwaercontamination, a oughmassbalanceestimationwoukdhelptovalidatewhether this

foutecouldindeedyieldsuch extensiveand ighPFOAconcentrations ingroundwater. Als is
shouldbenote tha the presenceof PFOAinrinwateraloneisnotsufficient proofofthe si-
soil-groundwater transport pathway given the essentially universal observation ofPFOA in rain
across North America (sceScot et al,2006). Theabsence ofmassbalance calculationsforthis
ranspon pthway makes it very difficult to interpret theobserved data and make inferences
regarding likely past, present, and future trends in PFOA concentrations and potetial exposures.

Some ofthe data e5., high PFOA concentrations in a deep soil boring in 2002 between LHWA
and the riverbank (LHWAS? inAppendix 4.1)suggest thatothersourcesmaycontribu,
includingthepotentialthatpumpingmayhave inducedth flow ofwaterfrom the iver slong
specific low paths, pling with t contaminated water leaching from the Anaerobic Digestion
Ponds. (Thesameprocess ofpumping thatcausesthe iver t rechargeadjacentgroundwater,
and has been proposed to minimize offsite transport of leachate rom the Washington Works
Site), may occura the LHWA sit as well In laces where th river water intersects groundwater
naturally or where iti induced (cg. by well pumping), sediment can serve as a PFOA source to
‘groundwater. Ii also lausibe thet this is a highly sorpive andlor impermeable lens a this
‘depth but itwashardtodeciphertheborinlogfrom2002,whichsatsthatproblemswere |
encountered with the temporary bring,
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3.3.4 Lol,DryRun, andLetartLandfills
In some cass the panel difered with some ofthe conclusions about soils underlying the landils

beingsufficient to minimize leaching from the landfills; however, since th lands havebeenor
will 00mbecapped,details ofourconcernsin thisareawith regards to ‘current’ PFOA sources
‘and emissions maynotbewarranted. rior 0capping,runofforpercolationofprecipitation
through the PFOA-containing materialsreleasedand leached PFOA 1o the bottomofthe landfill
and then followed the directionofwaterflow,includingalong th clay boroof th landfill and
ito underlying clays an fractured bedrockbelowthe landfill. Coveringofthe landfills should
substantially reduce leaching from the landfill as some ofthe imiteddatashow.

“The Local Landfill tree landfill ols) was covered in 1980 with low-permesbliy soil that
reduced inflationofprecipitation. Surface water and leachate fromthesecels flow t leachate
collectionponds, thento stormsewers on-site anddischarge ttheOhioRiver, At Dry Run
Land, apermanent engineered capwasconstructedin2007, which should eliminate
precipitation nfilrating through the landfill. A GAC treatmentsystem vs installed in 2006 that
removes PFOA from surface wate discharging from the landfil's permited outlet. Leachate at
the Dry Run Landfill is sump pumped and tested at the Washington Worksite. The Letart
Landfill, which contributed the highest levelsofPFOA, was permancaily closed and an

engineeredcap installed in 2001, whichaga should eliminate initionofprecipitation
through the landfill. Concentrations from the andfill in 2002 (post cap) ae tll substantial in
‘Some cases (Table 520). 1n 2006, 2 GAC treatment system was installed to remove PFOA from
surfacewater and leachate discharging from th sites permited outlet ntotheOhio River. Itis
otclea ifrecentdata havebeencolecidfo theareaundertheLetartlandfill pondswhere
historically high concentrations were noted, andifPFOA in these zones is available for transport

10groundwater and offsite. Therefore,althoughcoveringand cappingofthe Landfills has
reduced leaching and much of the surfacewater and leachate is being capturedand tested, some.
additonal daa are needed on the PFOA concentrations curently in the water-bearing aquifer
Zones that can migrate offsite o small sceams.

3.3.5 Comment on RankingofExposure Pathways Relaed to GroundwaterforSLEA
There have been three separate residential water supply surveyingandsampling programs pre-
‘and within Phase 1 and 1 to dat, which incadd public works and private well. For water
supplies with: 0.05 g/L. Gnitialsamplingprogram)or > 0.5 ug/L PFOA (later sampling
programs) levels, eatment systems were st up for the most partoF altemate water sources were
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provided.Therangeinconcentration ofPFOA measuredinresidential drinking-water supplisis
from ‘not detected" 0.8maximumof22.1 ugL. However,inassessing, exposurefrom thiswater
source, 8 conservativeapproachwas taken (concentration atafrom pre-GAC treatedwaderwere
used),whichtypicallymaybeconsidereda saferapproach,except nthisrepo,the relative
importanceofall othermodesofexposurearebeing decidedbasedo thisconservativeapproach
used for drinkingeter. As discussed furtherinSection 3.6, thisbiascould resultin

inappropristelydiscountingotherexposurepathways.Exposureestimatesshouldbemadefor
‘GACreated oralternatewater supply versusuntreated waterbeforecomparingdrinking water
exposureswithotherpathways.

33.6SpecificDataNeeds
Additional data associatedwithpotential contamination ofgroundwaterand
migration to offsitesrcamsfromthepondsandcontaminatedlyers inornea the
aterbearingzonesunderth formes (closedandcapped)landfills are warranted
includingsomepostmonitoringofthe wate-bearingzonesassociatedwiththe
RiverbankLandill andAnserobicDigestionpondsthatwillhaveanengineered cap
system,

+ Additional assessment as towhethero notpumping at LWAInduces any
unexpectedhydraulicconnection betweenthe groundwaterassociatedwith the

AnaerobicDigestionpondsissuggested aswel, giventhe high PFOA concentrations
Observedinthe wels immediatelynorth ofthe ADPevenafer pond meri]was
removed. Modelling inconjunctionwithpreviouslyreporteddaafrom USGSforthe
Parkersburgregionwas used to how industrial pumpingonboth sidesoftheOhio
Riveraffected PFOAtransport on and from the WashingtonWorksste. Validation
ofthismodelingeffortwiththecollection ofadditionaldat isneededtoremove the
currentuncertainty tha exists.Option includemonitoring for PFOAofexistingor
new well onthebankofth iver,monitoringofwate evelmeasurementsonboth
sidesofth rivertodeterminedrawdowninconjunctionwithrecordedpumping
conditions. Further, race tessshouldbeusedtodelineatepotentialpathways
betweenthe LWHAandformer ADP areainfundes the iverbod,whichwill
significantlyreduc the sourceofuncertainty associatedwith only 8modellingeffort.

«Clarification regardingthepotential offsite transportscenarios tha mayoccurif
pumpingatthe Ranney Wel theDuPont Lubeck Wel Field,o theEastWell Field
were 0cease for someperiodof ime is needed.
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During the site meeting, questions aroseregarding underground injection wells a the
WWPsit, which were ater confimed in publi records.Althoughtis practice has.

‘eased,it shouldbementionedinthereportaswell a detailsonthe characteristicsof
theinjections (what,when,howmuch,underwhatpressure)andwhetthepotential
‘was formigration(horizontally and vertically)

34 Biota

“The review is focused onthe accuracy, scientific quality, and adequacyofthe data for PFOA in
biota for evaluating biota as pathway of PFOA migrationandexpasre by humans. In
particular, the completeness ofthe biota PFOA dat for screening level expasure assessment
(SLEA) is evaluate.

‘Threetypesof biological sarpleshavebeenanalyzedforthedetermination of PFOAlevels in
his stody. Thesearefishsamples (n=20fortheSite lus n=20fo thebackground), meadow
voles from Little Hocking Waler Associaton, 1=10), and grass samples (fom off:Site and on-

Sitelocations). ThePFOAdatafor fishfilet havebeen used in humanexposureassessmentwith
anglersas receptor. The PFOA data for grass have been used in the extrapolation of
concentration tha could be found on home-grown produce. Based onthisextrapolation, horme-
grownproducehas beenidentified as an importantpotential sourceofexposure inthe local
population. However, this extrapolation has introduced some uncertainties and the screening.
levelexposureassssment(SLEA)hasidentifiedthisdat gapforfuturestdyandrefinement.
‘While homegrown produce and domestically produced milk have been identified as important

datagaps{i. in the futuredaaneedsreport),oberbiologicalmatrixeswhich aopotential
pathwaysofmigrationofPFOA to humans i the vicinityofthe Ste have not been discussed.
“The following scctions describe these pathways and resulting data gaps and uncerainies in
SLEA for PFOA exposure from biological medi.

34.1 Farmproduceandlocalpopulaion/famers
“The overall conclusion ofthe SLEA is that ingestionofdrinking water (both public service.

district andprivatesources)hasbeenthegreatestroute ofPFOA exposureby thelocalpopulation
(within 2-mile radius from th Sit). However, grounderandsurfacewater (from the Ohio

Riverorother streamsorponds) maybe useda a source of inkingwater or livestock and for
iigaing crops by loca farms. Thus, locally produced meat, milk, fam and home-grown
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produces (fis andvegetables), canbepotential routesofexposureinpopulationswhich
consumetheseproducts. Although thereport haveargued thatsiboredepositionhasbeen the
onlysourceof PFOA tocrops andcropproducts, studieshavedocumentedthtPFOA is
efficiently transferedfromcontaminated oi 0crops, includingcorstalks, by systemicuptake:

(Stahl etal. 2009; ArchivesofEnvironmental Contamin
ationand Toxicology,in pres). Feeding

oflivestockwithfodder andother cropsgrown onPFOAcontaminatedsils canresultinfood-
chaintransferof PFOA inandaroundthe Steandth landilaeas. Currently,nodata are
availabe forlocally grownfarm produce andhome-grownproduce (fruitsandvegetables),meat
(beetandpoultry),milk ndeggs. The “FutureDataNeadsAssessmentReport”has
acknowledged theexistenceofthisdatag2p sndsuggested th needforfuturestudiestoaddress
i

Accordingtothe USEPA,approximately 37%of households ntheSouthhavehome gardens.
‘Modeledexposureanslysshas indicatedthatconsumptionoflocally growncrops, meatproducts,
andmilkcouldcontribute exposure simillr inmagnitude to intakesofPFOAobtainedvia
ingestionofdrinkingwater. Acommunity exposurestudyconductedinthevicniy ofthe
‘Washingion WorksSit (LiteHocking Water Association)foundanassociationbetweenserum
PFOAandservingsofhome-grown vitandvegelabls(Emmetta, 2006). Therearc two
potenti)daianeedsthat havebocn identified inthe SLEA report; (1) locally grownproducefrom
omegardenersand(2)locallyproducedmilk oassessexposuresin farmersandhome
gardeners. However, localyproducedmeat includingbef, and locally producedcrops (from the

farms),havenotbeen identified15potential routesof PFOAexposure 10thloca population.

Farmproduceand home grownproduce inthevicinity ofDryRunLandfill andLetartLandfill
werenot studied for PFOA contamination.

Overall, thereareuncertainties inthe estimation ofexposure to PFOAbyfarmers and the local
‘population whaconsumelocally grownfarm producesandhome-grown produces, Thereisa.
eedto determineconcentrationsofPFOAinhome-grownvegetablesan fruits, locally grown
farm produce (incliningfodder),milk, and meat(beefand poultry).Thisshouldbedovenotonly
fo thehomeslocated within a2m rdiusoftheSit,butalso forthe farmslocated slong the
Ohio River. Data for biota (fam produce, home-grown produce,milk,andmeat) from the Dry
RunLandfill andLetartLandfil areneededto accuratelyassess theexposuresintheselocations.
Thus ther existdatagapsanduncertaintiesinexposureassessmentforfarmersandlocal
populationsconsumingloally-produ

cedfoodproducts.
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A specific concen i raised in the specificationof th root uptake model presented in Appendix3
ofthe SLEA. There uptake is modeled based onthe Kow, which s really no direcly applicable
for fonizables withoutconsideringseveral other parameters (pH,ionicmati, typeof fon), and is
particularly inappropriatefor a compound ike PFOA.

3.42 Fish and Anglers
“The relative importanceofconsumptionof ocally caught fish i the vicinityofthe Siteand the
andl) a a route ofexpasure 0 PFOAbyanglersandotherswhoconsumelocally-caughtfish
as notbeenadequatelyassessed i theSLEA.FortheSLEA,datafrom twospecicswitha foal
020 samples (v=10/speces; Largemouth bas and channel catfish),caughtnear Washington
‘Works outfall in October 2005 have been used. No fishsampleswere colected from other
surfacewaiet locationsalongthe Ohio Riverofnea landfills, althoughseveral ofthesesurface.

‘Waters areaccessible 0anglersandloca populations. Fitdatawereusedinthecalculationof
exposure point concentrations(EPCS). Themaretypicalexposure (MTE)andreasonable
maximum exposure (RME values for PFOA in isfiletcollected fromthe Site were 1.4 and 2.7
ng/g. wet w, respectively. This value appears to have been derived by averaging PFOA
concentrations found in ish from abackground location (1=20) in addition to Washington Works
facility samples Table 5.7 ofata assessmentand Table 3-2 ofSLEA). Although no

‘considerabledifference was found for PFOA levels inlargemouthbas filet colloced near the
it’s outfall and the background locaton, the representationofPFOA data from two fish species
‘with alimitednumberofsamplescollectedatonepointin imeintroducesuncertaintiesinthe
‘exposureassessment. Inotherwords,PFOAlevelsdetermined ithetwospeciesof fish
(largemouth bass and channel catfish) may nok represeatconservativeorheathprotective.
concentrations for fish consumed by anglers inthestdyarea.

PFOA levels in fish can varydepending on the species, feding habits, gender, and timeof
sampling (pr-spawing versuspost spawning). Largemouth bass and chanel catfishsamples
‘were colecid in October, which repress a postspawningseason. There is consumption
advisoryfo largemouthbassandchannelcatfish collected slongtheOhioRiver (OhioEPA,
2008), including Washingon County, which suggests tht these fish may not represent what
anglerswouldcatch orconseme.Inarecent surveyofOhioRiver ailwateranglers, 1%of
angers interviewed were fishing for multi-species, 19 were fishing for blackbess (includes.
JATEEMOuI bass), 3% for catfish, 15% for hybrid siriped bass, and 27% for sauger and walleye
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(US Fish andWildifeService,2004). Inordertoobsin arepresentative EPC valueforfish,
PFOAdatafrom twospecies (n=20)collectedstonepointin time ar notadequateuness it has
‘been demonstratedthatPFOAconcentrationsaroexpected tobenohigherinothrfrequently
‘consumedspecie. ThecurrentestimateofPFOAexpasureforanglers snotdemonstratedto be
‘conservativeandmaybeanunderestimationofthescual exposure.

No daiafor PFOA infishfrom waterbodiesnerthe landfill reas (Dry Runand Letart Landfill)
areavailable. PFOAdat fo ihfrom Lee Creek,inthegeneralvicnyof theDry Run.
Landfilar notavailabe. Fish tissue PFOAdatafiom theOhioRiverintheimmediatevicinity
ofLetart Landsil are notavailable. Theassumptionthat ishmynotcontribute tosignificant
PFOAexposure(eltive todrinkingwater) nealndiil isnotadequatelyjustified, especially in
theabsenceofdata. Forcxample, thecurrentmodelsuggeststhtPFOAexposure from fish
consumptioni2 fo 4-foldlowerthanthatbydrinkingwaterinthevicinityof LetartLandfill
(Page 6-6, Sec 6 SLEAreport). However, two-foldincreaseinEPCconcentrationfor fish
(fom1.4ng/g 10 28ng)or a two-fold increas in ingstionrate woukdmaketheshove.
assumption insccurate Furthermoreth SLEA isexpected to provide 8conservative assessment
ofexposureswith a du consideration ofallpotential pathwaysofexposure,Several surface.
raterswithinthe2-mileradius ofthe Siehave notbeen sampled forfish (c.5.,Lake

‘Washinglon)andthese waterbodies areaccessibletothelocalpublicandanglers.

For theexposureassessmentofPFOAbyanglers(Table B-25 SLEA report, fish ingestionrates
0F0.095g/kg:day(forMTE) and0.56 /kg-ay (forRME) havebeenused (foradults). These
Valuesare basedon thegeneralpopulation ih ingestion rates(6.65g.0r39 for anadult
‘weighing70kg/d hip.cpa.sov/waterscience/fishfles/consumptionreport. These
Valuespotentiallyunderestimatefishingestion rates foranglers. Ingestionrates offreshwaterfish
by subsistence anglersre providedinTable10-84ofthe USEPA(1997)'sExposureFactor
Handbook. The 95°percentile value forsubsistence anglersis 170g/day(95* percent)andthe
meanfish inake rate is59g/day(Table10-85of EPA'sExposureFactor Handbook). Thevalues
used intheassessmentareapproximately4-10.9 oldlowerthathevaluessuggested bytheUS.
EPAforanglers* typicalingestion ats.Thereis a cdto evaluate differences inexposures
between ‘subsistence’and‘recreational anglersand fish consumers.

aconservativeexposurescreening docsnotscreenoutthe fish consumption pathway,asurvey
(oFloca anglers) would provide more reliable Information regardingtypeand frequencyoffish

a
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species caught andtheconsumptionamount. Ifthe ish consumption pathy icared through
101he netsaga of sk assessment,collectionof several species of spor.fishandsubssenc fish

fiomseveral ocronsakong he iver (0 akento count hemigratorypairsof sh)at.
iffrent seasons is recommended fo the calculationofEPC.

3.43 BreastMilk and Infants
Severalpopulation groups (eepiors)havebeen deniedfor theSLEA.The exposure
assessment considered aul, adolescent and child populations rect diferent behaviors and
Physiological parameters. One popltion group thats not identified 1 ecto or the SLEA

is infants’. There sapoe forclevtedexposure oPROAbyinfers viathenston of
breast mill ofthe focal mothers. The seum levelsofPEOA in he local population (5.
population fromLie HockingWarAsociaton-423ng.in 2004;Emmet a,2006) re:
1000ighe ha heUS.general population(4 ng/mL ves.TheSLEA has deniedst
here exists relationshipbetween drinkingwai concentrations andbreastmilk concentrations
OfPFOA andthat infantexposures fromthe ington ofbess milk ightbe similar in
magnitude to he esimateddrinkingwaterexposures for children (Page 3.26). Thecary life
stagesre verysense 0exposure 0 oniants ndimportan

t
0provid information on

exposure pathways nd exposure levels in infants nthe vicinityof the Site. Theres a need to
conduct a consrvaive screning analysis for fad cxposresvibreast milkbased pon caret
conditionsofemissions and treatmenttodetermineif hee is. ned 1 collec rest milk
samples inthe area (inheviiaity oftheSieandthelandil area aswell asome
eferencelbackground locations).

344 Game Animals and Hunters
unin and gain hasbeen idenifiod s recreational aciviy fn the region. Amongseveral
receptor populations and sources denied for the SLEA, ingtonofgame animals ws not
identified a5 a pathwayofexposure. Ingestionof harvested game can be sure ofexposure.
However, no game animals ave beencollected and analyzed for PFOA. A fewgrasssamples
collected within 2 miles fom theSiteconned several ens 0 ew hundredsoflg
concentrations ofPFOA. Herbivorousanimal (dee, rabbis) can be exposed to PFOA through
consumpti

on
ofgrasand ther lant.Ther is aned 0condoct conservativeseeing

analysis for his pata 1 determineif is necessary to analyze PFOA in dr, abi, peasan,
turkey, qui, andduckfr th assessmentofexposure in hunting andgamingpopulations.
Write homegrown produce hasbeen denied apathwayofexposure,home raised gamear
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notconsider
ed8 pathwayofexpose. Homeasegameanimals incding chickencanbe a

sourceofhumanexposesto PFOA.

3.4.5 Summary ofKey ConcernsRegardingBiotaMessurements
Overall, whitscknowedgedthatconsiderable frhsbeenput forvardin developing.
hesereporsandcompiling allthe availbledaafrom the ie, ther aredat gaps, especially in
characeizingPFOA in biologicalmedia which can playanimpartan role in themigrationof
PFOAonand aroundthSt. Furthermore, biot ca beanimportant paifwayofPFOA
exposuretothelocal populations. Ther saneed10determinconcentrationsof PFOA in

sovra iologicalmarines 0accuratelyasess exposures. Ahbough home-grownproduceand
domestically produced ilk havebeen identified inthe FutureDataNocdsAssesment, ts
commended hatPFOAdaafor famproduce, home-grown produce, localyproducedmest,
il, sh fromsurfacewaters, rest ilksamples nd game animals(gamehen) areneeded 0
account forpotendl iological masixsthtwoukdconus 1 exposures.Several aspectsof
he SLEA,asdescribed nthe reports, equiv rhe,more-adequate jusictons,For xample,
exposurs assessmentofPROA fomthe ingestionofocafish byanglers involved several on
‘conservative assumptions on ish secs, ingestion esandconcentrationsin fis.These
estimates have introduced uncerinisthtcould potrally ladtoanunderestimateof actual
exposuresbyup 1 orderofmagiude,Thereis. ood10ein theexposure modes forfish
consumprion. Otherbiologie mediasuch asbreastmilk andgame animalsshouldbe identified
a5potentialexposure patiwaysto PFOA fo certainsubpopuldons. Justificationae required
explinwhy thsepathwaysarenot considered in the curent report andlor thesepathwaysshoud
be deified in th ‘FtureDataNeeds Report”focfue study.

3.5 Muldmedia Fate,Trasspor
,

0dExposurePathways

“The forgoingchapers of hispeer consultationhav addressedthe assessment of PFOAlevelsin
specific media.Hereweconsider multimedia issues nthe reports, ad npriculawhether the
eport hasaddressedmulimedia ransport of PEOAschhat thepathways of migrationfrom
release to exposurear adequately characterizedon  scrcnng lve bess

For the paihwaysofmigration from efeaseto exposureobeadequatelycharsctrizedon.
screening level bass, we expectthe followingto be saisicd

“
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1 The major pathwaysofmigration fromthesourceo the exposure media should be
identified.

2. A basic understanding ofthe processes governing this migration andth major factors
influencing these processes should be demonsiraed.

3. A semi-quantiative descriptionof the massflowsalong themajorpathwaysofmigration
from thesource 1 theexpasuremediashouldbepresented.

4. Sufficientfielddatashouldbepresented10demonstratetha thebsic understandingof
themajo processes and th semiquantitative mass low calculationsar roughly
consistent with th reality in th study res.

Our conclusions can be summarized as follows:
1. Thesite conceptualmodeladequatelydescribesmanyofthe transportpathwaystopeople

Hiving closetothesource. However, nether theexposureto PFOAnorthepathwaysof
migration forpeopleliving moredistance from th plantarecharacterized,Thisdeficit is:
Judged tobe particulary seriousfor the population exposed via riverwater downsircam
ofthe sie.

2. Thesit conceptualmodelappears tobe actually incomect in ts placement ofthe
‘SWMU and is correct location, on the rmofthe river. The conceptual model alsoomits
apotentialtransport pathway romthe SWMU intotheOhioRiverand a pathway into

‘groundwaterthatmayaiso flow away fromth Sit.
3. Migrationwithin medi (air and watec) has beenaddressed elsewhere inthispect

‘consultation. There appears 0 be a basic understandingofsome infemedia transport
Processes (e.g. river waler to ground water). However, several intermediapathwaysof
migration of PFOAareno ye understood ata basic evel.Deficits exist particularly
regardingthetransportofPFOAfrom surfacesiltgroundwater,and from si and water
to food.

4. A semi-quaniiaive descriptionof the massflowsalong some partial pathways of
migration is presented (e., fromai 0 surface soil). However, noassessment long the
entire major pathways (e.g air - surface soil - groundwater—drinking wate) is
provided.

5. Datawerecollected andasessed 0evaluatethe atmospherictransportand deposiion to
soil following emissionso ir a the Washinglon Works sit. Data were alo collected in
surface wate, but no effort was made10 asessth relationship between emissions to
surfice water and transportvisurface water, Measurementswereconducted that

.
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supportedtheunderstandingoftherelationshipbetweenatmosphericemissionsand
deposition totevesral surfaces, butnoeforwasidentifiedthat evaluated quantitative
‘understandingofthe ink between atmosphericemissions andthelevelsingroundwater
from theunsaturatedorsaturated zones Measurements to assessthe transferof PFOA
from airandwater 0food re fullyabsent.

3.5.1PathwaysofExposure fromthe Sit 0Exposure Media
“Thesitconceptualmode adequately describesth fikelydominanttransportpathsto
exposuremediaclose 0theSte.Theseinclud emisions osir - stmospherictransport
deposition tosoil- transport 10 groundveter —contamination ofdrinkingwater food,emissions
tosurfacewater transport togroundwater ~ contamination ofdrinking waterfood,and leakage
fromwastesits 0groundwater ~ contamination ofdrinkingwate /food.

However, th transportpathwaystoexposuremediamore distant from th stearcnotaddressed
in the reports.Oneof thee i atmospheric transport beyond thestudyarea deposition t soil —
anspor ©groundwater contaminationof drinkingwate food. Amassbalance approach was

notreported inasessin theatmospheric dispersion of PFOAemitiedaf thesites, and hence ts
otposible toevaluatethedegreeofattenuation of PFOAdepasitonwithdistancefromthe
plant.

Asecondtransport pathwayt exposuremediadistantfromthesit is river water — groundwater
drinking water.Thispathveayshouldbe givenparticular tenon, sinceatenuationofthe

PFOAconcentrationin iverwaterwithdistancefromthe sites i expectedtobevery low duc fo
thepersistenceand hydrophilicityof the chemical. Since bank filtration is acommon method for

‘biainingdrinking wate, this pathway could result high exposures for populations distant from
the site

3.52UnderstandingoftheProcesses GoverningPFOA Migration
Migrationwithinmedia sirandwater) hasbeen addressed elsewhere inthispe consullation.
“Thekey transportprocessesbetweenmedia rc:

© Water-groundwater
- Aumosphere-surfacesoil
- Surfacesoil-groundwater

*
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- Groundwater — drinking water
- Groundwater food
- Atmosphere - vegetation food

Water ~ groundwater exchange of PFOA s postulated bethe consequenceofsdvection of
Water between thtwo medi, presumably with lite retentionof PFOA isold material. The
similar concentrations measured n groundwaterandaquifermaterial (cg. Appendix 4.1) makes.

this aplausibleassumpion.Thepresenceofunexplainedhighlevelsof PFOAin oflwithhigh
organicmater(seebelow)suggests,on theothrhand,that retention in sedimentcouldbe a
relevantfactorinthisprocess. Nevertheless his isan appropriateworstcas approachfor a
screening level evaluation.

Atmosphere- surface sol transport was assessed using the modelAERMODand good results
wereobtained, suggesting thtther i suficientunderstanding ofthisprocess.

“The information on surfacesoil groundveater transportprovided itereport inconsistent.
InAppendix 5.3 itisarguedthat thesurfacesil samplesreprescat longterm accumulation,while

elsewhereinthereport (e.g.Part 1,sections 4.3and 5.2.4)itis arguedthat PFOAis highlymobile
insilandwill be washed out ofsurface sili inglerain events. This indicatesthat tere is not
a basic understanding of PFOA transport from surface soil into the sub-surface unsaturated zone.

“Transtr rom groundwater to drinking wate s not a controversial isso fo these chemicals.
Information on the efficiency ofpurification techniques is available.

Thereisverypoorunderstandingofth transfer romgroundwatertofood.This isacknowledged
inthe repors

“The transfer ofPFOA (rom the atmosphere (0 grass i not suficiently understood. Observations
Suggesttha atlast 75 %oftheresiduesingrassarfrom atmosphericdeposition (Part 1, section
5.4.9while modeling suggests hat ts ust 1-5 % (Part2,TableC-3), Consequentlythe

transport from theatmosphereinto food i lso notunderstood.This i acknowledgedi the
reports.

“
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3.5.3 Quantification of PFOA Mass FlowsAlongtheMajor Pathways ofMigration
AquanifcationofPFOA mas flow from the atmosphere 0surfacesoi is preset in
Appendix 5.3.However, noasessmentalongtheenicemajor pathways (e.g,ar -sufacesil -
groundwater—drinking water) ispresented.Here it wouldbeimportant odifferentiatebetween
the coiribusion of current and past emissions0 current exposure, andto asesshow both the
‘exposure and the elaive contributionof current and past emissions can be expected to change in
the future as a resultofcontrol activities,

3.5.4 Site-Specific Empirical Evidenceto Support the Sem-Quanttative Understandingofthe
Major Pathwaysof Migration

Water- groundwater
“The transferofPFOA following ai emissions to surfacesolwasstudiedand reportedonin
Appendix 5.3. Goodagreementwasfound betweenpredictedandobservedconcentrations in
surface soils. This work i considered sufficient or ascreening level sessment.

Although information on PFOA emissionsto the Ohio River as well 1s PFOA concentrations in
theOhioRiverisavilable,no effortwasmade toassesswhether thisinformationwasinternally
‘consistent. Ifthe levelsinthe riveraehigherthanpredictedfrom theemissions, thiswouldgive
‘evidenceoffuthersources, and vie versa.

Noempirical evidencewasidenified 1support theunderstanding on PFOA transportfrom
surface soil 0 groundwateror rather, to resolve the contradictions outlined in 3.5.2). Appendix
4.1 presents evidence on the vertical distributionof PFOA in soil and groundwateratseveral
locations. However, no evidence is presented on vertical fluxes andhow these relatfo chemical
‘oncentations in sufuce soil and environmental conditions.

Nomeasurementshavebeendoneonpathwaysleading ofood. Thisis spproprisiely deatified 5:
2future data needinthe reports.

3.6 Human Exporure

Earlier sections of this peer consultation have addressed the adequacy of characterization of
PFOA concentrations in exposure media. This section addresses broad issues relatedfo utilizing
those daa in estimating human intakes in the screening level exposure assessment (SLEA). We
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begin by revisiting the conceptual exposure model and commentingo is completeness, and then
address the general exposure assessment methodology, exposure point concentration calculations,
specific exposure parameters, and the uncertainty analysis. We conclude our sessment by
discussing how limiations in the exposure assessment may affect the reliability of tho
conclusions and identificationofdata needs.

36.1 Conceptual Exposure Model
Updatedconceptualcxposure models are describedin SLEASection3.2and presen in SLEA
Figures3-3and3-4. Withtheexceptionsnotedbelow,theexposurepathwaysand routesof

‘exposure includedinthe model appear appropri thoughin manycasestheyae mot yet well
developedforthe local conditions. This isanessential componentof revised plan forexposure
‘assessment and the collction of samples to appropriately support that assessment. The selected
Fecepiors also represent an appropriate range of actviies by which people might comtact the
affected exposure media; however, no ffort was made to sample time-activity patemsofthe
local population, or to validste the appropeiatensss of the selected. receptors to behaviors
‘hibited by thos potentially exposed to releases from the Site. Generally, Figure 3:3 provides a.
clearpictorialdescription of PFOA releaseand transportprocesses (although, anoted above, the.
locationof the ADPandRBLisincomoct andmisleading). Consistentwithstandardrisk
‘assessment methodology, Figure3-4documentstheexposure media andexposureroutesrelevant
for the various receptors.Foreach eceptoriexposure medium combination, symbols indicate the
‘ompletencss of the exposure pathway and data availabily. Several comments are provided on
his figure:

+ According to the figure domestic use of groundwater is anticipated to result in both
ingstionanddermalexposures. Inhalation exposuresar notincluded.Werecogaize.

that PFOA.iswater soluble andtypically presentasanion,andconsequently not
‘expected to volatilize from hot water; however, inhalation should sll be included inthe
‘conceptual model with a note regarding the limited potentialforexposure viathis route.

+ For sediment, foral receptors both ingestion and dermal exposuresarereported as being.
either incomplete (i... *—*) or potentially complete but with expected exposures ess
than othr receptors (ic. 0"). This is no logical A shaded circleorblack circle must
8PPlY (0 a leat one receptor for this medium. We recommend that shaded circles be
applied or both the offsite swimmer and offi angler for ingestionanddermal contact
with sedimen,

wo
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«As descibodabove,tsrecommendedthat consumption ofgameandexposureof infants
viabreastmilkbeadded a exposurepathways.

3.62 General Exposure AssessmentMethodology
“Thegeneral approachusedinthe SLEAisconsistentwithEPA guidancefor calculating intake
estimatesforus inrisk assessment. Themain limiationsin the general methodologyare that )
theSLEAdoesnotmake sufficienteffort10obiainand uselocalexposureconcentrations,and.
exposurefactors andbehaviorsforthe local population;and i)theSLEAdoesnotexplainhow
theresulingintakeestimatesvillbeusedinassessingrisks. Theseissues areeachaddressed.

AScreeninglevelexposureassessmentforperflucrooctanole acid(POFA) wascompletedby
Emiron to providea first-orderanalysisofpotentially completedexposurepathways(medis) and
‘exposuretoutes (entry inothebody)amongthethreesitsthatwerethesubjectsforstdy. The
sites usedinthe analyses werethe Washingion WorksFacility andLocalLandfil theDry Run
Landfill, and the Letat Landfill In each case the screeningexposurecharacterization suggested
drinking water (0 be a major routeofexposure to PFOA. The estimatesfordrinking water are
based upon sitedat,andtheauthors usedvariousassumptions (someof whichnot explained)
‘about whomandhow theywouldbeexposedtoPFOA. Littleor no dataare availableforthe
otherexposure pathways (cg air solingestion, foodetc)

“Theauthors usedinformationfrom EPA.guidancedocumentsduringthecompletion oftheir
analyses, andappliedgeneral exposurefactors (0replacemissingorunavailableinformation and
data.Fiveorsix typesofindividuals wereselecteda thetargetreceptorsat achlocaton.These
included: offsite residenthome gardener, offsite resident farmer, ofsite commercial worker,
offsite creck visitor or recreational visitor, offsite angler, and offsite recreational swimmer. For
thedrinkingwater routeof exposurethseare reasonable population, However, manyofthe
activites and the frequency of activities used to estimate exposure to these hypothetical
individuals were speculative. Al calculations are based upon a reasonable maximum exposure

(RME)ormean typicalexposure(TE)torepresent highendandcentraltendencylevels of
exposure, respectively. In principle this analysis lan was a logical undertaking,

At the present time, ther is n information provided n thedocumentthatassist in providinga
validation for the baseline assumptionused for each “receptor” prson/population. Inmostcases,

theanalystusenationaldata onpercentagesorfrequencyofactivitestobasetheir exposure
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estimationsforcach location, but fai 0describe theuncertaintiesassociated with spplying these
‘assumptions 10 the population being evaluated. Demography and land use pattems in the study
areaacnotgiven. Thereis aneedtodescribedemographyandland usepater to evaluateif
the SLEA isappropriateand covers allofthe populationintheregion.Thedemographic
characterization should describe the population distribution, industries and occupations,
agriculurallanduse, livestock production,anglesandtype of fish, gameanimalsandhunters.

Futher,asdescribedincalicrsections, thers is limited PFOA concentrationdataavailablefor
‘exposure routesothrthandrinkingwate in twoofthe threelocations (theDryRunlandfilland.
the Letart Landfl. The available PFOA data wer collected primarily around ornea (within2
miles of) the Washington Works Facility, and some data were available for multiple exposure.
pathways. However, the numberofdata pois is limited for some pathways even for the
‘Washinglon Works Facility sie, e.g. fish. No PFOAairconcentration or fishconcentrationdata
were available for the other two locations. Further, data were not collected for PFOA in
homegrown cropsandothrfoodproducta anyoftheselocation.As result,extantdata were.
usedinthe analyses,butnotfromlocationsofsimilarcharacter.For the homegrown food
consumptionestimates,thereisnojustification provided fortheassumptionthat thenational
Values usedwouldbe reliableforestimatingexposurein alocationnoer amajorsourceof PFOA
ora sit of PFOA disposal. Theauthors rely on modeledestimatesofPFOA concentrations in
home grown food, meat and animal products (milk, and edible fish). For produce the model
includes direct deposition and root uptake based on soil adgroundwaterEPCs. Since it is clear
tha drinking wate can be a major pathway for exposure, considerationofthe useoflocal tp.
‘water contaminatedwithPFOAinthepreparation offoodshouldbeaddressed, inaddition to the
‘pakewhilefood isbeingraised.The ack ofdat fo site-specificexposurecharacterizationis
also identified s alimitation ofthe current study in out reviewofother mediaconcentrations,

includingbiota, presiedabo.

‘Exceptfordrinking wate,whichhasareliable database for estimatinglocal exposureatal three.
ocations, mostof th dataandesimaesar presentedas part ofan uncertainty analysis, While
an uncertainty analysis is cersinly appropri, it must first be preceded by a thorough
documentation ofwhatwasdone10obtainas much localdataaspossible,andhowthesedota
were used toobtainbeststimates for thetargetedexposures. Unfortunately,thereislleofno
Tocaldatathatwascollectedorusedtoserveas abasis ormanyoftheexposureroutecstimates
‘completedforcachlocation. Localdia were eitherused toestimatePFOA exposuresformost
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routes considered,nor to validate andcompareagainstthe ationalestimatesthiwere generated.
“This raises question regardingthe significanceofothr (von-drinkingwater) exposurepathways.
andthelevelscontributedbydifferentpathwaystooneormoreof the routesof exposure. The
informationbaseforthe exposureassessmentisnotsi specific,which is amajorweaknessthat
permeates the screeningexposure characterzations,What actualyisrequiredaresampling
programstocollectdatafortheobservedroutes of exposure.Suchdatacouldbeused10 support
orcontradictthe conclusionofan uncerantyorsensitivity analysis.

The SLEA isalsogenerallylackinginanydiscussionofbackgroundexposures 1PFOAin the
‘general USS. populationas aseparatesectionthatisdivorcedfrom thesil specificexposure
assessment. Thisinformationisneededtopropertyassessincrementalexposures associatedwith
thesite. InformationonPFOA.inpackagingandPFOA releasedbyvariouscookingutensils nd
practiceswouldbe avaluable addition ©anyrevisedanalysisplantodeslwithconfoundersin

theanalysisofcontributionsassociatedwithfoodconsumption.A istofconfoundersourcesthat
will have PFOA also needs to be identified to determine the significance of the local
‘contributionsversus thegeneral contributions to PFOAformanydifferentexposurepathwaysand

The different activities selected fo. represent the receptor populations need additional
documentation.Thiscouldbeaccomplishedby asurveyofthe populationto seeif,forexample,

people do swiminthe Ohio River, fishinthe Ohio Riverandcatthecaughtfish atthe
frequenciesdefinedbythe analysis. Further, it wouldbeInteresting 1o sewhatpercentageofthe
Populationcathomegrownorraisedfoodandanimalproducts that iscontaminatedbyPFOA.
Localsurveysareneededfo theseand elatedexposurefactors.

“Thecalculationsofintakedose afterexposuredo nottakeintocountvariation in relative
bioavailabilityofchemicals in different exposuremediaand,a a minimum, known physiological
factorsaboutabsorptionfordifferentroutesofcontact. In al case the authors assume adefault
relative bioavailabilityvalueof 100%. This may be anincome assumption, and can lead to
overestimationofthepotentialdose.Onthe othe hand,anactivity, showeringdoes notinclude
inhalation of PFOA,andswimmingdoes notincludedermal absorption(Se tableB.1in the
report). Dermaleffectshave notbeen observedforsomeworkplacepopulationssothedermal
contact maybe deminimus for imitation, buthow wel i itabsorbed?Thiscan influencethe
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significance ofbathing or showering on the itera)dose. Thepoleatial impacts ofthese
uncertai

nties
shoudbeaddressed in the SLEA.

“Thepane alsonotesconcen regarding th estimationoftedermalexposurepermeability
coefficient. Forexposure assessmentbydermalcontac throughsurface watr(while swimming),
8K,(permeability coefficient) valueof 15 x10° hrhasbeen usd. Thisvaluewasobtained
from an inviostudy(which doesnot representdynamic invivocondidionsofbodytemperature,
bloodcirculation,pH,ectha swimmerwouldexperience) based 0 thereference Fasano 1a.
2005. ThestudybyFasanoet al, used APFO,notthe PFOAanon. Asth reporthas indicated,

thereare differencesinthebehavior ofthese woformsof PFOA. Furthermore,the APFO.
‘concenrationusdinth i vitostudywas20%sat,notenvironmentally relevantppb of ppt
levelwaterconcentrations. Fasanoea. havecutoned itherarc tha “invivopredictions
usinganin virderivedvalueshoudbeusedwithcaution ntl an appropriate nvivovalidation
S10dy (cg. ann vivodermalexposure with measuredblood evel of APFO) iscondusted”.
‘Owing 10thisuncertaintyassociatedwiththeuse oftisK,valu itheexposure assessment
from susfacewater, the valueshouldbedeemednon-conservative oxanunderestimate ofthe
actual exposure. An assessment of exposureusingsuchlaboratory-basedinvitovalueswould
require inclusionofuncertainty factors

3.63 Interprction ofSignificant Exposures inLightofPotentialHeald Risks.
For mest chemicals intake estimates are combined with inbalaion and ora toxicity vals 10
esimate cancer and noncancer risks for inhalation and for ingestion and dermal cont
combined. Therearenogeneralyacceptedtity valuesforPFOA,soreliance on thestandard
approach would rely on the development ofsuch values. Altemaively, it could be possible
‘combineth intake estimateswith a PBPKmodel predicserumPFOAlevels,Theseumlevels:
‘couldthenbecompared withbothbackground levelsand levels suspectedofcausingadverse

effects in humans. The lackofinformationregardingbow th exposureestimate willbe applied
mayleadto income conclusionsintheSLEA. Forexample, theconclusion tha inhalation
exposures ar lowcomparedwithotherexposure roues Is ielevan ifthe lng i a targetorgan
andinhalation risk willbeassessed separately from ingestionand dermal exposure.

Other cancerswehavewiththe analysis nce:
«the lack ofdetail provided to documentspecific exposureparameters,
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«the lackofobjective analysisofthe relative degree ofuncerainty for th different
exposurepathways, and
conclusionsabout therelativeimportanceofdifferentexposurepathwaysthatfil to
acknowledgepresent reduction indrinkingwalerexposures.due to treatment of
groundwaterprior 0use.

“Therelianceoncomparison withdrinking water exposures 3s basis fordiscounting the
importance ofother exposure pathways isparticularly problematic andmisleading. We
understandthetth inentis t assessthe currentdrinkingwater satus inthe nex! teationofthis
document, butthis documentshouldnot appeartodiscounttherelative importance ofother
exposurepathwaysbasedon a comparison withdrinking untreatedgroundwater because that
‘comparisondoesnotreflectcurrent conditionswithwidespread watertreatmentinplace, ie.
pathwaysthatseemedminorcomparedto drinking waerexposuresprior owettreatment,may
nowcontribute a muchgreaterfracion of otalexposures.

Toaddressthis issue,werecommendthattheexecutive summaryand introductionspecifytha in
thisdocument “current”expasuresaredefined as thoseoccuringduringthefive-yearperiod
from 2002through2006. 1 shouldaiso benotedinthese two places that asubsequentanalysis
will addressexposuresfollowingthe installation ofwartreatmentsystems. Werecommend that

the nextanalysisalsoconsiderth variation in drinkingwater exposuresbased onvariationsin
theeffectivenessand variabilityof wate treatment overtimeforbothpublicwatersystems and
private wellusers.

“The fiveyear exposuredurationusedin the SLEA is adeparturefrom standardris assessment
approachesandsis requiresanearlyexplanation nthedocument. Most risk assessmentsusea
omgerexposureperiodtoassesschronicexposures. Again,becausetheisk assessmentapproach
asnotbeen describedtheimplicationsofthe useofasubchronic exposureperiodare otclear.
‘Assuming only noncancer endpointswill beevaluated,andusinganaveraging imematchedto
the five year exposure duration,theestimated intakes should still provide an accurate indication
ofexposure. However,thisneeds10beexplained. Theonlywaythepanelcouddeterminethat

thecorrect approachhadbeenuscd was 10comb laboriouslythrough Appendix B to findthe
averaging timesuse.
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3.64 Exposure PoinConceniaion Cauaions
Asdescribed in heSLEA AppinB(Seton 1), EPCswere clelted ing sandardEPA

PrOUCL tools,excep that the isbutionsofthedatasets wer ot ested. Instead nosparametic
methodswer ued, specificallyte ias-comecedscelesed(BCA)methodusing he Kapa

Meier approach. Also insomecasesmeanvalueswereued inputProUCLfr individual
samplinglocations with marethanone samplingesl. Overall,reviewoftheexposure
concenttions presented in Tabi B4suggeststht the methodused 0 calculate BPC has a
Jimi impactonthe values usedon he SLEA.

10coniras, anedin Scton 3.62, the modeledEPC forproduce, crops,mea,milk, poly
andeggs have a highdegre of certainty anddonotconsiderthe potential added exposures
frompreparation of foodusing contaminated ap water.

365Specific Exposure Parameters
As hasbeendescribedabove, in manycases inadequate documentation i provided 0determine
heconservatism of specific exposure parameters,Thesigificancoftiinationis that 5
oot readilypsi sesthe reliably ofcomparisonsamongexposurepathways. Appendix
B (Section B.2 andassocioedales) includes summaries of xpos parametersa nes
egavingsourcesfo he values selected;however, ther is no discussion tosupport or Jusity the
Values. Whilesomeofthevalues selectedar defivalues ypclly sed byEPAat mos ses,
others aeknown ovary greatly fomsite to sit. Forexample, the residentialsil ingestion res
selectedre hose ypclly usdbyEPA,an heedegre ofconservatismcanbedivcly
sessed. In conus, thereare owidely aplcaleconsumpti

on
tesfois,bomegiown

produce and therbocafoodstht ca beapplied at ll siewihou discusion odiscribete
rationalefor teiselectionfor a specif sie. Th readerofthe SLEAcant readilydetermine

ifthe selected values aeadequately conservativetocaptor the rangeoflikelyexposures. This
Geficency dietly lis he ability of the PCP todetermin if her avecriticaldaagaps
sonewith hessexposepathways.

3.66 Uncerainty Ausyss
TheSLEAiscsnill

y
awaysrering analysis. Fo htessonthe uncer alysis

Shou include delediscussio
ns

or cachpathway andrelated ovis of exposurethat describe
he ndedling uncenainie inthe availabledota and exposure parameters. Consistent with EPA
vidance oruncertain analyses, the discussion shouldspecify thdecisionsmadet address

5s
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theseuncertainties,andthe impactonth degree 10which theresulting exposure estimates may.
over or under-estimateexposures. Weunderstandthatssummary ofthissort isprovided in
“Table6-1(0support thedatanedsassessment) however, that tabledoes notaddressuncertain
intheexposureparameters,and alodoesnotclearlyaddressthe ovenlldegreeof conservatism
intheexposureestimates.

For example,soilingestionisnotmentioncd inthe uncertaintysectionsandTable6-1 indicates
only thattheeislow contibution t intake,that a limited downwinddatasetwasconservatively
applied toareas lacking soil dat andthat thereismediumlevel ofuncertaintyin th datas.The
uncertainty sectionsshouldnoethedataset imitationsssdescribedin Table6-1, butshouldaso
describethekeyassumptionsfor exposuresparameters.Thesewouldincludenotingthatthe
default EPA soil ingestionratsae likely 0overestimatechvonicdilsolingestionrates,

particulrlyattheupperpercentiles usedfortheRME,and also thtit wasassumedthat ll
ingested PFOA wouldbesystemically absorbed,comparable to sbsoptionofdissolvedPFOAin
drinkingwate,anassumptionthatmay overestimateexposuresubstantially.

“The uncerisinty analysisshouldbe the primary tool availableto the PCP 10understandwhich
‘exposurepathwaysscreenou,and therefore,do notneedadditionaldatacollectionoranalysesto
morefullycharacterize migrationandexposure to PFOA (asdirectedin thecharge). The absence
ofacomprehensive uncertainty analysis limitsth abilityofthePCP toexecute thecharge

3.67Conclusionsand Identification ofDeaNeeds

Major findingsregaringthe SLEA include the following:

1- Except forpossiblydrinkingwater, thescreeningexposureanalysisdoesno appearto
represent thelocalcommunity“sinatons”sincemostofthedatathat ar usedae from other
osationsandwouldnotberepresentative of anyofthethree sites.
2. The exposure analysisreceptorscenariosselectionprocesshasnot providedinformation on the
actual local behaviorsofthe population that supporttheselected acivitics.Th applicability and
degreeofconservatismofth assumptionsused must beaiculatd.
3. TheEPCsfor PFOA found infood isbasedondeposition anduptakemodes. Local dataon
PFOA in homegrown andraisedfoodsare necessary,and theconsumption practices orlocal
foodsneed detaled evaluation for use inthe exposureassessment.
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4. TheRMEand MTEestimationsuscmanyassumptionsthatare notvalid or justifiedfor the
Toca situation. Further, vo efor hasbeen made10 tethescreening resus 10 aknown acuteor
chvonichealthoutcome.Whatdo the valuesfortheRMEor MTE meanintermsofpotential
healtheffcis?There i nohealthslopefactoro referenceddoseprovided,orcomparisonwith
daa availabe fiomother focations where health effects have be demonstratedaferexposures to
PFOA have been identified.
5. Thereare PFOAdataand questionnaire information available from theC-8studyfotelocal
ara. Furtherotherstudies extemaltothelocalareathat canhelptodefinetheexposure issues
anddotanedsmore clearlyareneeded 10conduct ascreening analysis. A focusofattention
should clearly beon provingthat a majorsourceoflocalexposureisdrinkingwater,
6. The Washinglon Works Facility and Local Landfill should be the focusofany immediate
revision for screening characterization sinethereae actualdataavailable. Concurrently, the
dataneeds mustbethoroughlydiscussedandweaknessesremovedwitha better PFOA data
collection plan.
7. Any revisionsothe Dry Run Landfill,andthe LetartLandfill sreeningexposure
characterization must include a logical plan fo dat collection and re-analysis is finalized forthe
‘Washinglon Workfacility thatcanbeusd inechofthese locations
8. The screening exposureassessmentshould be forward looking n perspective, and uilize the

‘extensivebiomonitoringdatain thepopulationthatnow receivesthe drinkingwatertvough the
Lite Hocking Water Association, other public systems and from private well. The
biomonitoring daa should offer insights regardingth variability in exposures. The conceptusl
model for exposure needs to consider additional sampling based upon the recently established
emissions from the stacks, and developairand biotamonitoring programsthat can schicve the
‘oul ofa revamped program.

‘Section 6ofthe SLEA presents theevaluationofpotential future daa needs. Ifthe suggested
changesaremade to theuncertainty sctions,th conclusionsandidentification ofdatanedscan
draw on the uncertainty assessment t make the bass for conclusions clearer. Ou particular
‘concer withthe dataneds discussionandTable6-1 isthe relianceoncomparisonof niakes
from other exposure pathways with drinkingwater intakes 0determine the relative contribution
tointake. Forexample,Table6-1 indicacsthatbeef, poultry andeggs donotrepresent adata
eedbecausethe screening modelsuggested intakesfromthesefoods i 3 to 10-foldlower than
drinking water intake. This logic i norelevant du tothe present itation in which drinking
ater exposure for most residents has apparently been markedly reduced. Consequently, these
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pathways could currently be contributinga substantial relative proportion topresentday
‘exposures. Section6andTable61mustbe revisedtoscreenpathways withoutrelyingon
‘comparisonwithdrinkingwaterintakesfrom 2002through 2006.

3.7SummaryofPriorityData NeedsforFutureStudyPhases

In anticipationoffuturedatacollection for PFOA characterization at andnearthe Site, we.
temps ere to describ:whatwebelevetobethehighest priority areas for futhermonitoring
‘and modeling. Theseaereviewedbelow andmayprovideusefulinput in th designofPhas Il
studiesforthe Ste. The recommendedmeasurementsincludedatanoeded 0providebothbeter

resolved estimatesofexposure fo thelocal populations, as wel sforperformingamassbalance
calculationofhistoric and current PFOA emissons and environmental inventories.

32.1 Comprehensive Air Monitoring
PFOA airemissionswereand sppeartsll remaina lrgecontributor to contaminationof
drinking water via the si-s0il-groundwate route, especially within afew mle radiusofthe sits
‘and possibly beyond. AlthoughDuPontreports substantial (wo-order-of-magaiade) decrease
i ir emissionsby2006, the amountof PFOA actually beingemittednow or in thepast inot
reported. Withoutthisinformation, iis notpossibletoperform massbalancecalculation for
transport through thesumoundingenvironment. A coordinated, ongoing ai monitoringprogram
is needed, including timecoincidentmeasurementsofemissions,ambientconcentrations, and
‘deposition. Monitoring should include dirctstack, ambien, and deposition monitoringat time.
scales sufficient to characterize longterm, seasonal, and diumal variations in PFOA emissions,
‘concentrations, deposition, and resuspension. Spatial resolution should be sufficient o adress
vertical variationsinconcentration that inform flux-deposition processes, and horizontal
variations across ky receptor locations, including the Ohio River, the LHWA wel iid, and
more distant locations needed fo determine the spatial extenofthe Sit influnce. Air sampling
should be extended to distances (horizontally) where th influenceoflocal sources dissppears snd
PFOA level representativeofatmospheric background levels are seen. This strategically holistic:datasetwill notonly quanifycurrentemissionsandexposure,butwhencoupledwith amass
balancemodeling approech (soeSection 3.76below),wilenable the estimation of
‘environmental loadings and exposures associsted with historic emissions.
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37.2 Spaially Extensive Surface Water Monitoring
A spatially comprehensive synoptic surveyofPFOA concentrations in the Ohio River is needed
10 characterize the spatial extent andsource receptor relationshipsof water quality impacts from.
the Site. Given the small numberof randomly calected Ohio River water samples that contain
detectable levels of PFOA, a more-targeted sampling campaign should be pursuedtoaddress the
extent to which fugitive emissionsofPFOA travel downstreamoftherentry point The.
sampling shouldbe done,if possibi, during one day 0 providea snapshotofOhio River
‘contamination. Thesamplingday wouldnecessarilybeplannedforatimeperiodwhenactus]

releasesaeoccurring a theWashingtonWorksSit.Specificsamplesshouldbeobtained inthe
immedite vicinity ofeach ofthe majoroufallsand dowmsream, in linewith the current (as

‘Opposed 0:3transect running perpendicular 0thebark), andshouldextenddownstream as fara5
possible, but in any case should include areas known (0 hav drinking water contamination (c &
atleast as far downstream asCrab Creek or ~90 miles). Watesamplesandstendantsample
concentrations should be constrcted10yield quanifsble PFOA concentrations in all surface:

water samples. Afewcreeksand shallow waterbodies (2,BrinkerRunforLetartLandfill and
LeeCreek forDry Run Landfl that flowthroughthe landfilsand sediments in thesecreeks
should alsobeanalyzed, as thesecreeksarcconduits for PFOAtotheOhioRiver. High
concentrationsof PFOA are possible intheecreck waters and sediment. Coincident fish,

sedimentand watersamplesaspar ofthesynopticwerqualitysurvey.

37.3 Intensive River Sediment Sampling
Bottomsedimentsamplesneed tobeobtainedfromtheOhioRiver in areasimmediatlyadjacent
to Washingion Works outfls, upstream, and downstream, ss wellssdownstreamofthe andfil
sites. Transectsshould bedesigned to capture theextentof PFOA contaminationrelated 0 a
specific outfal} end should include differential depth anlysi. A related cedito sample a.

sediment rans runnin fromtheSteacrossthe riverto the LHWA.Thistransectwould be
designed to detect the existenceofany scpage zones emanating from th Riverbank Landfill
(RBL) that could potentially have released PFOA that subsequently migratesto the LHWA.
(Careful studyanddesign willbe needed 0 determinethe spproprisie depths) ofsediment
retrieval along with monitoringofthe water-bearing zones associated with the Riverbank Landiil
and Anaerobic Digestion ponds pre andlor post instalmentofanengineered cap system, to
thoroughly examin this potenial PFOA transport pay.
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37.4. Groundwat
er

PumpandTracerTests
Pumpand racertests areneeded to furtherexplorepossible hydealicconnections between the
OhioRiverwatersneartheSiteand groundvwaers onboth ses ofth ive These re needed 0
support asessments of th pote fo offsite transportscenariosthat may occur withchanges
inpumpingofthe RanneyWell, the DuPors-Lubeck WelField, or theEastWellFeld, and
Whetherornotpumpingat LHWA inducesany unexpeciedhydraulicconnection betweenthe
rounéwater asocistedwihtheAnaerobicDigestion pondsandwatersthat eventually enerthe
'LHWA wellfield. Modelinginagreementwithpreviouslyreporteddatafrom the USGSfor the.
Parkersburgregion indicates agroundwater divide undertheOhioRiver, whichinferredminimal
PFOA transport ofthe WashingtonWorks Site. However,this modeling effort i in eed of
furthervalidation,given thevey highPFOA concentrationsobserved nthewells immediatly
orthoftheADP (evenafer pondmaterialwas removed)andwhat appears tobeincreasesin
PFOA concentrations i thewaterbeing pumpedoutbythe LHWA.The latermaybedue to
onlycontributionsfromweydepositionand run offdownthe westslopeof deposited PFOA;
however, suffcentuncertaintywarnsfutherdatacollection.Optionsinclude monitoring for
"PFOA in existingor new wells on thebankofthe iverandmonioringofwate level
‘measurementsonbothsidesofthe river todeterminedrawdown iconjunctionwithrecorded
pumpingconditions.Furher,racer estsshouldbeusedtodefinatepotential pathybetween
the LWHA and theformer-ADPwre inunderthe riverbed.Thesepumpingandtracerstudies
shouldsignificantly reducethe uncertainty ssociated with hese poteial groundveter river
aterpats.

3.5 Additonal BiologicalMoritorng.
‘There is need todetermineconcentrationsof PFOAinseveral biological matines(0securely
assessexposures via biota0local populations. Although home-grown produceanddomestically
producedmilk avebeen identified inthe FutureDataNecds Assesmentis recommended that
PFOA data asobe collected fo farmproduc,locallyproducedmeat, ishfomsurfacewaters,
breast milk samples ndgameanimals(game en). Thesestudies shouldbeconductedin
‘conjunctionwith ongolog biomonitoringsurveys ofthe local populationtobetercoordinate
‘exposur

e
andbiomarkerestimates. Thesestdies couldpotentiallypola 1otherenvironmental

medi and routesofexposure quiringsampling andcharacterization,such ashouseholddustof
waterdisrbution systems downsireamofcentralizedwaterreatment.
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37.6 Implementationof Multimedia Model to Evaluate PFOA Mass Balance in Nearby
Environment

A malimedia mass balance modelling approach should be usedto synthesizeth availble
information on PFOA mass flow and PFOA mass inventory. This modelling should incorparate
available mechanistic understandingofthe transport and behaviourof PFOA in all relevant
media, and address changes in emissions, anspor, inventoriesandexposure over time. It should
be used to test whetherth available information gives a consistent and sufficiently resolved
pictureof PFOA exposure pathays related 0 the facility, andto identify and definefuturedata
collection needs.
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Appendix A

A Summary of March 23-24, 2009 Public Mecting
Parkersburg, West Virginia

Registered Attendees:
1Adinsesor
Michetsmal

PeerConsitation Panel (7CP) members:
Joel Baker;KananKurunthachalams Linda Lae; Paul iy; ScottMabury; Michael Mitachian Rosalind
‘School;Thomas Watson;

OuPontand Consultants:
‘aidBooth;Cathie Barton:AndrewHaren;KathyDavs(URS): Tim Bingham; Steve Washout (Environ)

ox
Cathy Fetvenbache, Laurence Ubelo, Deborah sherer

The publ:
Robert Griffin, ite HockingWaterAssocation;UndaAller, BennettandWiliams;Tony Fletcher, London
Schoolof Hygene andTropica Medine (C8Science Pane)

mp assistants:
Gioia Dadowski; Kan hao

‘Meetingcalled order3 1:00PMMarch23, 2009, EDT.

Welcome and Introduction
oy Dr Michel Small

DuPont ndEPAave signatories otheMOUinwhichDuPonthas commited provideEPAwith
conandat and informationonperflucrooctanicacidadfssls (PFOA)though a PFOASte Related
EniroamentlAssessmentProgramforthe Washiogon Works manufacurin plant and suroundinaes.

“Tis peer consalnion is valuing the sieifc qualityand completenessof studiescondacted by
DuPontandis consultants fo characerizepas nd currenteases assiaedwith the st, aodquanies
of PFOA in nearby enviromental medi, includingthosemediathat can ead bua expose

This data gathering hsbeenconducted trough phased activities, known 35 Phase | ad Phase 1, 1
prepore te allowing report:

1. Data Assessment: DuPont Washingon Works, DuPont Corporate Remedision Group, October2,
08,

@
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2. ScreeningLevelExposureAssessmentforDuPontWashingionWorksFacil,Parkersburg,West
Virginia,Environ October 2, 2008.

3. FutureData Ness Assessment:DuPontWashiagioo Works, DuPontCorporate Remediion
Group,Ocober 2, 2008.

“Thespecific charge questionposed intheDuPontEPAMOU is:
“Arecuent PFOA environmental relatessd sourcesof hoe caisonmetal elesfrom the i

ndthepresenceofPFOAineavionmental modiaonand round thesitesufficictlyunderstood so that
putesofmigrationsnd exposureto PFOA associted wit hatSieaeadequately characierzed and
assed on  srecninglevelbasis”
“Theproces or thePCPmemberselectionwas:
aSelectaby ITP AdvisorMichellSmallflowing poli nomination procedure sasouncedon

‘website: bppfoncecrm ed (closedon August22,2008)
b.13 candid sominatedby US EPA (6),DuPont 5), Michell Small3),Robert L. Griffin (1), and

sara)
. Memberschosenbasedonthe need10 addresspailstopics nsdand strengthofscenic

pr—
4 Commies cludesmembers noiaiedbyUSEPA (4),DuPont 2) MichellSmall 2), aodRober

L Griffin).
1onder todothe valuation, we denied six majo topic reas, raciallybymediaanddiscipline.

Foreacharea: i,surfacewatersndsediments,soil sndgrowndvater, bos, mulimedi,aad human
xporure; oneor mor panelmemberswer assigned smajorFevieweswhohvepricipe responsibilty
‘win that scion of the sort.Minor(secondary)ssigamntswer alsomade for each section. PCP
memberassignsare shownonthe followingpage.

Foreachsection,oneoftheead (major) panelistswil eportonthePanel's ndingsinthePreliminary
Report.

Overviewofagenda ody:
+ 1:00 1:10Welcomeandoverviewofpee consultationprocess
© 1210-120 WelomebyrepresentativeofUS EPA
«120-130 Invoduc

ton
tomembers of the PCP

1:30-2:10PresentationbyDuPontonscenicsudies and reports
© 2:10-2:40Questions

= 2:40-5:2 ReportsbyPCPMembersonPreliminaryReport ndingsfor cachofsix picareas
«15 minute presrcnons
«10 mioues questions

5225 5:40 Summaryofdiscussionsand lan orseconddayofmeeting.
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Paul Lioy, PAD.
Eavironmeaia

l
and Occupaiona

HeathSciences nat (EOHSI)
'UMDN) —Robert WoodJohnsonMedica School
‘Exposure ScienceDivision, Eavirommentaland OcopatonalHestSciences Ist
Expertise: exposeadiksscxsment.

Rosalin
d

A. Schoof, PAD,DABT
Integral Conuling Corprsion, I.
Experts: exposuressessment arcululybosvaabiltysaddiarynake ofmeals.

Kannan Kuunthachalan,PLD.
ResearchScientist

WadsworthContr,New YorkSte Deparment ofHealth&
Profesor, Deparment ofEnvironnealHeskth and Toxicology
Ste UniversityofNew YorktAlbany
Expense:understanding the evircomertal disrbuion ndftoforga polltants

MichaelMeL schin,PD.
StockholmUnivesity
DeparmentofApplied EvironmentScience (TM)
‘DeputyHeadofDepartment
Expertise: at, biosceuma

tation
ndperistnceoforgan chemicals

Joe Baker, PhD.
Professor
Inesdisciplin

ay
Arsand Scienes

Univesity ofWashigion Tacoma
Expenses teand transport fora polhaansfo viconment

Linda. Lec, PAD,
PurdueUnivesity
DepacimcatofAgronomy

Expertise: teand raspor ofcontaminants inthe environment, primal focusingo oil sndwate,

Welcome and introductionfom DuPont

By DavidBoothe:
Mr. Boothe ist cxpresedsppreciadon10Dr.Smal,iePCP,aad EPA.
“TheDuPontteam icles:DavidBshe (TeamLead), CathieBarion(As Progra),AndrewHate

(Mowitoing Progra Lead), chy Devs(DutAnalysis& Reporiog),Tim Bingman(Exposure
Assesment Lead) odSeve Washburn (ExposureAsesscatConsuls, Environ)
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Mr BoothebrieflyprovidedanoverviewoftheMOUprocessthe istry ofthis pecjct odrelated
formationandsiefor hsty.
Commoniysadicprojectsinclude theC3Scien Panel(shiessanel org): enBnmer
Studies—LiteHockingCommunity and .8HealtProjet (seeWVUSchooofMedicine Website).
“The missionsof PFOA(romthe Washinglon WorksSthaveben significantly redeodover the

period 1999102006. Some languagenods to becai fomthe MOU,tistdyfocus onthe “cure
presence of PFOAinenvironmental medi”. Further,the MOUalsoslows uantiative,sen-quaniaive
and qualedats 0 be usd ntheslyfo thedescription of exposure.EPA Guidlineswere used for
exposuresessment ndthe SeeingLevlExpose Assssment (SLEA)i sep 1 in phased

approach 0 focusfuework onpoteclysgsificantpany.

AndonHarmen:
Me. Hartingave abie update soot he ics died, quick overview ofthesampling program, the

analytical program, nd bow hedatawerewrasaedaodinrpretdfor ie atheSLEA.
Fou sites coveredbytheDataAssessmentReportinclude th DuPont WashingionWorksSitand ree
andl theLeta Landi,Dry RaoLand ndthe LocalLandiTheesiswere briefly reviewed.
Th scope ofthe mulimedisemplin ogra ocades:ambicotisadrofl,waeadsbsecace

oil esd water supplies;publicwatersupplies;OiRiverwater,sbsufice oiladgroveat
heLHWAS site nd andi sucacevote andgroundwater), racesoilandgrass:sllmammals nd
ih Thousandsofsampleswrecolcedandanalyzedfomthesemeds.
Anumberofsiemists analyzedthcollected data aodne medhodsdevelopmentwas plementedfo

someofthemedi,inchingair sil, grassand biotaa profthe MOUweek.All mesure results
(1005)were reviewedby pusticpaioglaborunie nd teal byDuPont,while 10%oftedata were
reviewedbyathird pay.
Th sourcesof ROAeaseswerdenied: i sionsand permite culeisios;ot

‘SWMUslandfilledmateria singepoint elsesTo peesnce of PFOAinenvironmen mediva
evaluated: mutmdi mpl;i gee,i, inal,scl,and groundwatershowderesingPFOA.
with distance fom the Sic. The patbeaysof igraon srunderstood: wiremissionso-ite 0onand of.
ieenvironmental medi: permed ull isonsose otheObio Riverand tooffic
environmental mediaandfilsvi groundwaterowaad achat,Suflent wnecstaodingnddato
conduct he SUEAadrelevant spiel andtemporaldatssays werecaredforwardfo ee in the
Suen

Tim Biogman:
Me. Bing neoducedhegeneral background od formation bout heScreeningLevelExposure

Asessmen.
“ThepurposeoftheSLEAis ocharacterizecureshumanexposesand thepotential forfe
exposuresin hevsnityof the Washingion Works Sicand associatedIndl,based o avaiabledata.

“Thegeneral scopeoftheassentwasdefinedbyteMemorandm of Understaoding: qsntive
sessmentof anyexposurepansy forwhichda ar valle:qulttiveorsmi quanitve
scant for pathways wheedaa re nok available open quantaive cvlunon. The USEPA
vidtinesfor exposuressesmen, 1992, specified intheMOUand variousther relevant guidelineson

@
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exposuresscsumentand risk characerzaton rom USEPA, 1989-2006,provided the relevantguidance fortheSLEA.
‘There were five man step intheSLEA process
1) Conceptual ExposureMose Developmen

denify the:Chemicalsources;Transportroutes:Exorarepois;ndthe Human
exposureoes

(2)ExposureAreadentifiction:
dntied publicsevice isticsfordrinkingwater evauseddat fom priv:
inking watersources;valated oerdafom thermedia

(3)Exposure PoinConcenaion(EPC)Clltion:
Useddat rom th DataAssessmentReportencompasseddatafrom the relevant
timeperiod;calculated EPCS, RMEs (reasonable maximumexposures)and MTES(more typical
exposure)fo allrelevantmedia

(6)Poenial ExposureEstimateCallan:
niegrated EPCswith humanactivitypasionad physiologicalcharacteristics;

calculated RMEand MTE exposure estimates fo bothadults and children
(5) UncersanyEvasion:

Describedpotential uncertain in exposureesimaies Foxphyswith
monioringdats; modeled expose conitionsfo pathways acingdais,
denied pocatiadu gpsfo furtherconsideration

Genera findingsof the SLEA re:
~Calclaionsbased on onioringdtindicatetht gestion of unrest dkingwarwas the

primaryexposure pathway
lakes rom drinking te ingestion rs expected t decreasess result of decreases i dein water.‘concentrationsresulting frommitigationsnd remediationmeasures
lnspecific limitedsubpopulationsof furmersand gardeners,srsing eve modeling indict thatexposure from consumptionofcaly-growncropsand local.produced milk couldbe smilesinmagnitudetointakesfom deiking water

Question session:
Or Kurunthachaem:
Ar oil samplesfrom localfmsavaiable he Reports?Did the repos considertht ignwaters.fomtheObioRivescoud contaminatethe funandsoi?

Andrew Harmen:
‘Somedatmightbe in themulicdiadota rpor.The ara justshown i theDaAsscssment Reportis’thesumplinglocaion for soil,therea1 tof aresthdarefarms,bot the cee fo resent propertiesneeds 1 be negoisied.Thesil concentration nthe SLEAwasadded10anaddons concentration fromimigasion.

Or Baker:
Wasthe roleofflooding and transportof finsient to thesurounding ara taken nk account heconcepualmodel?

a
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AndrewHaren
tisno largelyconsidered.What considered i thatthe duecollected ntheinvestigation id include

areasthatwereistricalysubject flooding, In edidon, theewere somefodstations representedin
thedatasets,sch 15 2004 snd2005.Conclusionscanbedraw by thePCPbasedon heseavailabledata.

Or Baker:
In Figure4.1 whichsummarizes aboutvat ds eisionsbetween 1999and2006,what daahave
beenshown? Which locaions csinched summed 0 cba the emissionsin cachyear?Howmany
dat points or ctimaes are sed fo achyear?

DavidBoot:
Obviously, wedon't havecontinuous onlinemoss at outalsorPFOA.So,we did somecombination
ofsampling fomboth waerscamssndaiesess,longwith usin theoperations systemsdea forthe

work st.Therefore, hisi result fromsamplingdtsand reported operatingconditions fomtieto
ime. Theseemissions aefromoumanafctringoperations.

Dr. Lee:
Were anyof hewastes from thework stadspied?
DavidBoothe:
Sludgematerial from thewater eatmentprocesswerelandapplied in landfilsprior 0 the 905.

Oc Mabury.
Wasther an other disposal activesast,schas 3deep jectionwel?

DavidBoothe:
‘Specifically, ith respec10deep injection wll,ther was 0 nection of ayfthsetypesofwastes.

Dr McLachlan:
The ideaofTim's presentation i 0presen informationnd gather informationoncurent adpen for
ture exposures.However,whatwaspresented is or th past. Would yousay tht hepote pchvays
forthe futureare ls welladdressed? 1thisundersaadingcome?

Tin Bingman:
“Theword“curent”iapplied th intialphaseoftisassentwhe theconact oftheMOUwas
activatedin2004. TheMOUgoes0 0say tha fer thePhase daacolectn,threwillbea.
subscqcat edition of hisdocumentthat wili oc defotheuur state in contrast otesae tthe
time ofMOUsignature,

Or Smatt
nthe ongoingdetailed exposure healsues tha werementioned nthecommunity is sayoneworking
nthe indoor cnvironment, inpaicladust sourceofPFOAot elatedcompounds? Alo,ieany of

themaeaking samplesof breast milk?

©
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DavidBoot:
Wedon't knowdeal nformaton bouttes independentsatis a hi oie. Theyhave ll he

information shout hisstudy,and they delve ndingsthroughpublications.

Or. Sat:
1sanyone consideringanisolopicstudy a partof the hydrogeologicalevaontion fofindowtdifferent
sourcesofwater nthesqifes?

David Boothe:
No. No anc tryin 1oconductan iscopicsud.

Reportsby PCPMeaubersonPreliiaaryReport findings

Airmonitoringsed dispersionmodeling
byDr. ThomasWatson

“There weresome importantfindings in twomajorapcares:

1. AirMorton:
“Thescore PFOAsourcesarinsole characterized. There wa no simptmade 0verifythe

productionfactorsfrom directemissions measurementsdaring iterofthe airmonitoring phases.There
Shouldbe furtherexphation ofthemeasurements tha were used 1determinethesefouls4ddataon
hevalidationof theseclusionswith ctlstackmaritorig.
“The temporeandspatial resolution of the imontiriagwas insufficient1 chaacerize he sport

and dispersionof PFOAinthe reas lly beaffectedbyemissions.Thre i no discussionofthe
seasonality of atmospheric concetraian ves.Thebehuvio of PFOA ithe cnvioament is Hkely tobe
temperaturedependeo ndthereforeboth dnlndseasonal also posiblethat theremaybedailyor
seasonalcyclesofsurface deposition an remission 0theimosphereof PFOA,particularyinthe
sammer.Monitoring should be conducted nthewieadsummer the dependenceofsmospbeic
‘concentration 0 scsonatemperate extremesca becharacerzd. Aemotoringwithdiltime
resolutionis als oesssaytocapture tempers dependentdeposion nd suspensioncycles.
Atmospheric anspor1d deposition castbe ccurtely asesed,othe effects oftheste delinesed,
Without extendinthestdydomsi us the messured PFOAconcenruionsareato nea amospherc
backgroundlevels

2MassBalance:
Mas blanc calculationsned bedoe amany evel.
Amassbalanceshoudbechecked the2-mikerdivs domain evel
“Ther was 0iempl collctdat heightgrater thn3.6meters sbove thesurface, Messuementsin

theveical dimensionaenecessaryfo ulycharacterizethe PROA trasport regimeandprovidedat or
modelvaldaion,

£3
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Aimonitoringwith uma timersoltionis ecesary forcapurin thpateoftemperatre-
dependentdeposition. Monitoring also shoudbeconducted i winterandsme 5tht seasons]emperaursexemescanbe chanterized.

SurfacewaterandSediment
by Dr.Seon Mabury

Bcdonthebasi information provided in th report, icles hatPFOAwas trnsportdat est50miles fromtheWashingion WorksSitesnd liklyfhegivenPWScontaminstion,hough no surfacewatersamplesar reportedfurther downsiscam hanRacine,Th lackof assesmntofthe ent of PFOAmigration and expesure todownstream ocasions i aor missionin this ep.(ObioRiverMonitoringwascidout thsummer xd ull of 2002 with specifi dues ofsampling.June27, Jay10, andOctober17. Noinformation waspovided ha outlined he rationale foselectionofsamp day, cation,o whyth saplingvasspreadotavefivemonths
Overallther were68samples inclu i the SLEA(Transcts110 12 rom2002 aad0405samplesnearoutall005), of which 39were ND orNGfor PFOA. nsumacy. riverwatersamplingwassoimtermiicn,an lacking in iormationegudinieofdayof week,planoperation,iver flow et, thatitis difficult 0 ave senseof whattheriverwaterconcstrtonsmean
‘Sedimentsamples weeaoncollected rom any of the tebodies nor sround he Sieakhoughthere
potentialthat run fomseveral contaminated sites includingth sol wastemanagementwis(SWMU) canrestthemigration ofPOA.Ther is nedformonitoring of sediments rom he OhioRiverneartheoutfall, upstream nd downstream of the Sie, ndth thre andlareas to sss themigration of PFOA throughsedimentraspor

Sail andGroundwater
byDr LindaLee

Based onthe information providedin the USGS report someconcerns shotwhethertherear some.ydiological connectionsunderneath he river otheLite Havingsit aremachdiminished. The
ydrological analysisththadbecndoeis essonblesndacceptable.
ALLHWA,oiconcentrationssuppor heinferencethatmuchof th PFOApresets likelyfomwet.eposiionfllowedbyperslationoothe groundwater, Given that cisions re sil coring (shough08muchlesser extent) andthevariablenatureofweatherdependentwe nddey doposiion, havingVarabeconcentrations nthesoland subsurfaceprofilei relly notsuprising. However,th extent0hich icisionsofPOAcontamination havecontributed10the groundwatercontamination fs cxclas. Nomassbalewesdo 0 se whether is ou coldyield such exteasiveandigh PFOAconcentrationingrounder,

While icision by2006 hav dropped twoordersof agatecompared 1 2000,the2006sampling ad analysisof plats nerthe faci show substantia PFOA concencationso plantsce of‘Which much f thismasswasclearly romsrfcedeposition andfeefo miliz othe oisurface and.pescatotheaque.

n
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Furhr heabservation tha “residences at re eddownwind ofthe ichave Higher
ConcetrionsofPFOA thandoresidences upwind ofte Si wousuperthe prodominanceof he ai
soll grounduatrpaay;however, previolynse, heelshow in Firs SofteData
sessmentreport a ootonsen with issemen.

Bio
by Dr. KaoKunmdhchale

Thereaesve possiblepathways for pose 1PEO, ncldio;AleProduce ConseWeer
Fi Angler: AiWairSoil arm ProduceConsmers:Local procce-consumenife

ns;
iwi

Grassgame imalhur,
Filloftvenyfs rgemouts asad haeas)werecolepeaul Oc2005,

while wentreference ish samples wercollciedupseam fo comparison,Grasssampleswercollects
o-sic nhe2 mileradi.Smalmammal (nado vol)pasmaiversmcwerecollectedfom he
LieHorking Wete Asocasion sieandallestswereND.
Fill fromthe wen aollecid in Ocober2005weremtdnd moretypical expose(MTE)

concenaionof 14apfsndresonatemara exposure(RME)concernf2.7mg avben
derivedfrexposeassentfones.

ThMITEand RME romtofhspecies, forcach, romani i okrepesativ of exposes
bationtecould be rset n hesewa. More species rom utile locaions kongte iver nd

bersuc ers aenode for pressiveexpo conenrions n fish.
“The reptmentions ht sh ey okconte significa PFOAexposure (live to drinking
tsne als. Thecuecxponrsmode ng 4teexportrefom sh consuption s

2-4 0 owe th th rom drinkingwt (rheLea di).Theor, problems cide:
Fic, mo fish werecoedfom anil raweboi. Second, i dt sd nthemde ar nok
prs. Thi basedonbocemula

ion
crsi he err, 10-10 her PFOAlvls than

‘what weremesoredinopees re typical.This wou st10-fid igher exposures thanwhe
wamodeled. Fis ngsionisvedforangersr ol,i portant sparesubsisince
fbi anderations!fins, EPA’exposurefc handbook sugessfishingston vahes of0p 0
170 ge.
Hunnbssben ecified apseexposurepha: PotiPFOAexposurecncur

ough theconsumpionofgame cthrouth ood chai rustbu 0 ame ilshvebec
analyzed. Analysis ofpre uch der, key, ck,ab,pas,quisodbome-ised polyis:
ned ispba sob vase for significance.
Meanserum PFOAlevel in aaedpopulionsr pial 100d igher han heUSgener

Fopulionmeanvalue (400ves4n/n).Bloodandbestmilk PFOAconcernswepiney
comlied. Theres apose for ca ea nfs tobe xpd1 ighlevelsofPFOAtroughrest
ilk consumption. fa exposure eed beseed(hs ein ubpopuln;but ilk.
monitoringinected)

”
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Mukimedia Pate,Traasport,and Exposare Pathways
byDr. Michal icLachian sod Dr JoeBaker

Th rer for screening evelssesmenshoudinclud:ientiyi
og

majorpathwaysof igraon:
basic undersandingofth governingprocesses;sem cuanitve descriptionofmass lowssong he
marpahways:andabasicevlof fiedvaidton of the above.

Indenifing paiwaysbas beadon reasonablya a plausible sie compan model pest. One
pathway hatwasnlconsidered is downsrar sesandconseofOhioRivervar

“The firs proces is umospbercdepion, whichwas modeled with AERMOD and measuredin
surfacesllandvegetation. Theresultwereconsistent,suggestingbasicunderstanding.
“The second proces i surface 10 growadwat.There are someconvadictorysaements he
documents,.,section 6.14vs.scons 4.33d 52.4, 50basicunderstandingis sppareyoan.
Forthepthweyofsurfacewalsr fod, hereweealoosom conrdictions between models nd

measurements sndKnowledge.Propermessucmentssensded.
Overallthebi icei issing:  mulimodimssblanc isneeded; isshoudconsidersalable

Infomation onchemical assflow andchemical ass inventory:shou incorporate avlabeprocess
understanding shoukdadres changesinepatand prospects for he tre ndshould provide
exposuresous locatonvs. time. Further, t hou include he wi ofdownsize ivermonorig 40d
‘Washingion works emissionsmoorin

g
to aims th conibuton ofthe sources 1 th iver3d

sessdowsseam exposure.
Furiberdca re needed 0veryth conceptualmodel: (1Resample alvegetation andsoils wit

sucien ens tovertreducedsumospheri deposi loadings fomemission contols 2) Enhanced
sampling aroundlandfls1 bessandersandxposur:pathwaysnd document efficacyofcontol;
(Transferfrom groundwater food, especialy nae iverbanks downstreamof faci (4)Extenda
media calulaion (especially aie-soi-

vegeltio
n

groundwater) downstream incl all rcswith
elevatedPFOA ingrounder.

HumanExposure
byDr Pas Liysd Dr. RosalindSof

“The preliminaryassessment shoudbereas emsof somebenchmarks made fn thismeeting, aking
intoconsideration, what wilbeth majorpathways of posible expo andwhereaethepopuionsst
sr

“TheCharge requiredthe PCP 0determine whetheral hedtsga hte 0beFld avebeen
demi i he epont.WisthePCP i ying 0 Go 0answer the following question:as theSLEAIs:
umn presente, s 1 adequseorthe PCPto actullymakethe dtemiton whether lltedus aps
Havebeendni?Ath verybegining ofthereport, here sir 0expla 0thereader he spe
and imation oftheSLEAsod snd report.

Ancthes morcommeni: certain analysis shouldbedone fox cachphy,andthtwil cite
hereviewofhePCP. Excep fo drinking weer,which ha liable otabsse or matinglocal
exposure 1alheehcaions, mostfthedetand estimatesae presented 5par ofsnunceriy

n
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Stysis,Whileamcr aisi cnnapron,at rstbeproceedby horouth
docamcraonofwhtwasdon in chcldatspss, ndhowthes einwere od1
bibscmsfor he eyedxpos.Unlornwly,eresile 5 caldcth ws
collided serve beifor mary fhespousecmscomple for ach cain.

DayOneMetogadjournedaSHPM.

DayTooMeeiog eared at 5:45AM,March24,2009

Dr. Salbrieyinrodocedhe gent for is cing.

Explanationof Mecnorandum of Understanding MOU)
byCayFersbacher
Some ters neds oblife.
“Expos 10 PFOAAsocied Wi TheSi” edin heCharge,ees1 cao poursnd

hepoten forfreexposures romthe presace of PFOA in EnvicmeilMia8s of
Cuca etManofcawiogActivist hei, dost nclde nse ofexposes ht
mayhavecared eps.

~Asiisled withTh ic”a eed n he Chg, inclodes sycontcvicornal lst o
presence in Envicnmenal eis of PFOA on1doffh te resinfonCurto Pat
Mantacuing Active he it.“Coe Pat ioufacuingActi”ah terlr al.
acsthtmay ave esdicuen presence of PFOA in environmentalmedibhonsdoff
hesit without rege 0 diace from sete, nelding up med 0waidispose activesdt

occurredoft,such 5 andi hatrecivedmtr fo the sie ndsplctionmatrils
originFo esi ofsi resent cleeeivin watemeri rom heic 0 i
emisions thatmyavedeposed ofthe si, excep tha “CurtorPatManfactring Actes”does
ro encompasscommercialpdsimutcred ssi nddedincom.
Eine moda15wedi teChay,ertoisrthcewat,prone,sedis,

ota,vastowtr,wastseas, aol,ares,watedcharsssdof digo ofl.
Mordened xpanion of re 5canbefound he MOU.

SumonayofReposionbySection
Human ExposurebySabotBx iy

Or. Schoot:
Ais stage,me nc aly, ot olctiog rede,inthe SLEAmightmake te reportmresuffcintforthe PCP oui ioe tsas av sn le.

Orie:

u
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Maredata. especially site posficduaar ncded 0improvethe Screening Level ExposureAssessment
(SLEA). Commentfothe nextroundithat:analysisshoudbedon fromthbackend goingforward oc
‘example, moredaa boutbi-aceumulstionshoudbecollected.

QuestionromDr. Smal:
‘Shouldwediscusshowthe on-goingheathexposurestudies in hecommunity interfacewithour study?

Oc tioy:
es. More dat wre awaysbeer.

Blots
byDr. Kurunthachalam,

“Thereac nsuficent dt forthe biologicalmedis availabe; oly <2%ofthetoasamples re.
biological despite hefoctha ioscanbeanimportantpathwayfor humanexposure fo PFOA.Moredata
needtobecollectedfor biota.Someofthesub-populationsa ot addressed preety, such a fasts.

Breast milkmonitoring nthelocal population ceded10ssessPFOAexposes i nfs

Question fomDr.Smal
tems ofprioritization,whaaethe threemost important biogil media?

Dr. Kurhachaln:
tis belived hatsome biotamay ot provideam importantpadaforPFOA exposure inbumans. Since
bitsencompass a wide varietyofsamples (plans,fr products,animalsfis,milk ec) t willbe ell
10analyze afwsamples forthosebioasamplesthet re belivedsot present majorpathytiswil
enable liminston of hose biotaspeciesa5 3padhweyofexposure. Forexample,gameanimalsae
‘assumed1 be a insignificant ou ofPROAexpos considering the lesserbioaccumulationpotential of
PFOA). However, ti notposible ruleout his a possible ou ofexposarswithoutsome
prlimioaydata.Over itwouldbeefecive10denypathways ht ar offsetsignificance(based
on the Knowledge of PFOA bioaccumulationndproximityto sources),provid somedaaforthosemedi
1support he hypothesis andeliminate that 5 pathway rom SLEAconsideration.Effortssoukbe
madefor ifeen species of ish 1 sess exposures in anglers. Theproces shou be implementedscp
by sepfo effective and een se of sures.

Maldmedia
byDr.McLachlanandDr. Baker

Thissummaryis allied withthyeserdy's discussion. ThetransferofPFOA followingsecmisionsto
surfacesoil was tied andreportedsd thiswork isconsideredsufficientfor aseen level
sessment. Although informationon PFOA. emissions0the OhioRive 33well as PFOA concenrtions
in theOhioRiversavailble,no effortwas made oases whether his informationvssinerally
‘consistent. Noempirical evidencewas tified 1supportthunderstadingon PFOA transport rom

s



p.79

surface soilto rondaand po mesarements havebocadoneonpathways leading fo fod.Thisisappropenely deified 8futur dotaned nthe reports.

QuestionfromDr.Small:
15:3mulimediamodelingframework avaiabletat canhandle chomicls withproperies simila 0PFOA? What i thbestway10 doth massbalance in 8 multimediamodel?

Or. MeLachian:
Amodelt handletis problen is avilbi.Butsomedatacollectionsd preparation needs tobedone.efor singtismodelbecausesomecomponents i the modelaerealybariers.Andthisis 8mlkimediamodel, otaackin ane medium 1 ime

Soll and grouadmater
byDr.Lee

Addionldatassscinewith poteatal contaminationof groundwte sodmigration foosesrsfomtheponds andcontaminatedlayersinor nesthevte-bearing ones unde the formerlndfils rewaar a wel 2s some postmonitoring of theRiverbankLandfil andAnaerobicDigestion ponds haill aveagineeredcapsystem.Additions sessment 10whethero not urepiog a LWA fs.causing someunexpectedhydricconnectionbetweenthewer undetyiogthe AnocroticDigestionpondsis sugesied us wel. Furtherdeal re providedbelow forthe WashingtonWorks Si, the LWHAsic, and theLocal,DryRun, andLeta Landis.

QuestionfromDr.Small
15 thereanying isotopic thatcanbedone (0 lumina whtwate is comingfrom where?

Dr.Lee
Fis getingsomesedimentsamplescouldoffr aktofinsights. Fromthee, whether scopic.analysis wouldbeneededandbeneficial canbedetermined.

Serfacewater andsediment
Dr.Mabary

Additional sampling was carried outst twodates i echof 2004 1nd2005, heOhioRiveratsn peartheOutfll 05; or reasons unkown theoul selfwas otapparentlysampled on thosedays.Near theoutfall,i. 10 20 fromthe bask,PFOAconcentrationsweregenerally between 1ad &ppbwithconcentrationsisipating out19300 fom thebank”. tsuknow whatthespecificranset, relaive10theoutall,wassampled nthe iver
Over,there wer 6 samples includedin the SLEA,ofwhich 39were NDorNQforPFOA. insummary, iverwate samplingws 0 teins, and Jacking informationregarding time ofdeyorweek.plantoperation,riverflowec, tht iict10have asecofwhat he ver wrote

7%
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Funhermor, sedimentalysisis iporant for hessessoes of pathwaysof grationof PFOAfrom
hesieandtheandl.Sediments we aso importantpabwaysof expose shandbicrgaiss.
Human exposure 0sedimentca cca a resco incidentalingestionsnd ermalsborpin.

Questionfrom Dr. Saal:
“Threae a amber of measurements hacouldbemade forcompoundstat werelated10PFOA. Can

{hesemesurmentsbe sed to ake nferencssho cal PFOA v. global PFOA, sadshorterPFOA
——

Or Mabon:
ismore difficult in is itv;ove cannot simplymakesuchan nfcence. Nonetheless,methods

developmentsunderwey for his ype of evaluation, andforelated compoundstat anreadily be
antyze, suchanalyssshouldbe mde.

nr
Or. Wason:

“Themassbalancecalla s exvremely pons.Themondoring odmodelingcana besessod
thre snotsomeamp 10 ee he eleasedmeri canbeaccountedfoin he environment.

Modeled12dmesure mass banc caution re eos 10acount for lemissionsadvaldte
he monioring,modeling,1dexposuresessment.
Ae mrioringwth dismal ie eslton is necssry toerminedally emperor dependent

cpostion and detectdostion snd ro ispension yc.Wier ndsumer siesampling necessary 10
tine the mpersturedependenceofdeposition snd angpont proseses.

Wrapup
byDr.Soa

Folloingfurtherdiscussion sndplc puttis octin, he por willbe dif,evenly
Teading10 Fea RorofthePCP (asiipiedposing on wbsitefor ine public comme byMay 15,
2009, withfieep subd0US EPAby Joy 10,2009),
Tha youlfospasicipating!

Meeting Adjourned,11AM

n
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A2 Public Comments

“The following public comments were received during the courseofthe Peer Consultation
Panel review:

1. Comments ofRobert L. Griffin, General Manager, Lice Hocking Water Association,
nc, submitted March 30, 2009.

2. CommentsofRobert L. Griffin, General Manager, ite Hocking Water Association,
Trc., submited June 30,200.

n
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1. CommentsofRobertL.Griffin, General Manager,Lite Hocking WaterAssociation,
Ine, submitted March 30, 2009.

= LITTLE HOCKING WATER
= ASSOCIATION, INC.
wil ne sas— ncn, aicanockioganeoy
‘March30,2000
DuPon.PA PFOAPeerConsulation PanelloDr Michell Smal, IndependentThi Party Adminiaraioe
DeparmentofCivil & Environmental EngineeringPon Tal 119, FrewSires
Camegie Melon UniversityFisbargh, PA 15213
Re: Commentson March 16, 2009PreliminaryReportof th PearConaihationPact
PearOr Smal
OnbehalfoftheLine HockingWater Assocation(LHWA"), am writing sbi
omenson the PeerComulaion Panels (PCP3March 10, 2009 PreliinaryReportCrapo
Wegreatly appreciate thePOPseffortsand insight.Duringthe cureoftheereview
PC puneits discovered significa Briarionsandomiesions i theSa coloced tadihearalyse presemed.Weshce he senimensofthePT. Wealo share he OpiionOFthe PCT 0 ated in theReports“SumyofKeyPeiminaryFindingsandConcusions”) tht significantlyexpand daacoWecion snd anryssprogram is
Seed With (hi inmind,these comements

1) providefc relevant 10theReportsconchusion this drinkingwate Isnot
“elrotly”(1 ai thismoment") thedamicat cxposire pathway.

2) seppon andprovide acsreevasttotheRepent’ recommsendacionthtDuPontctto copendde nuedu colloctionefor by hain or uberfocrinied
Chemicals,in addition to PFOA.

3) suppors thesamplingrecommendationsofferedbythePCP thatwilh Gaiagaps:
4 provicewiggestonswahrespect toDuPont's groundwaisflowmodel and.
5) provide formation aboutspecific disposs)sitesnosaddressedinthe Reper.hichmayfoe nsighsitothe sourcesofthe PFOAcontamination.

HWA comments coverthe major issues notedinout reviewofthe Repor:seda5 aotendedtobocomprepenaiverideofthe Report

»
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Drinkingwaterasthe dominantexposure peskrosy
Webelieve tha rikingwaterremainsth poteielly dominensexposurepaiweydesprethe curentgramsactivatedcarbon flkntion(GAC)ofLEWA'swaterpriotouse Whendiscussing thereaive importacoofiffren exposurepany.theReport tatesthat{be onchion thetdiningwateisth daiatnt exposepRAVEY15particularyproblematicand could bemisleading.because tht icurrynotthecase This opinion.whilecurrentlyaccurateforLHWA.sppears 0bo oversimplified inha

4 theres asignificantdrat thatDuPootwil rytodiscomtinue theGACfirationunder a senlementagrenment reachedinthe Wes Viegiiaclus action wnt,Lach.eiaL.v.£1. DuPont deNemoursandCompany,

Becauseofthe high PFOAlevels intebloodofmanyLWAmembers, herear scientific and medica unceraoies connedwithdrinkingveswitharyPROAInt,

© GAC Gilrationdocsnot removeall pecfuorimtedchemicals,Weundersiandthatotherpefiuorinatedchemicals,suchas PFBA (C4), pusthrough GACsystem,and,

d. Despitetestsshowing thatthe GAC plantisproducingfinishedweirtha is on-detectforPFOA.detectable evel of PFOAwere oundi various pani ofLHWA's disributionsystem fir GACoporasionsbogan.LHWAandotherwarsystemsnedtobechecked10veritythatPFOAandrestedchemicalsarenotdetectedin thesesysems.
Testingforotherpefluorinstedchemicals

In addon 1PFOA. samples ake byLWAhaveconfirmed the presenceofotherperfluorinatedchemicals in LHWA'swelfied and in th bloodofLWAmembers. Thechemicals detectedincludeNgherchainchemicals (ag. C9. C10, 1ndC1).which weunderstand10beevenmoredangerous 0 humanheakhthesPFOA. As‘oxed above. despiteLHWA's pio 1 recentyears,DuPovthsnomade‘commitment to makesur othe perfhuorinatedchemicalsaebeingremovedbytheGACplant LHWAsrongly supportsthe Report's recommendationinsecion 2.7 he tureanalysesbe expanded to include the antyies.Wefdthe Repor’scomment hatoberelevant chemicals could avebeen co-amalyzed at nocotoradditional offer” (0beaccurate andin shamcontrast to DuPonr’shistoricstatements tat tests could notaccurately isinguh between perlorinated chemicals

2
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Datagaps
Tothe greatestexten possible,werequest hsthe PCP formulatespecificaction tems 10
a8dess utagageanddeficiencies foundwith th revieweddocuments1d 1be
included nthe Phase Tl work ems.Thiswillaitbodhthe U.S.EPA amdDubor
hooiag the nied cope andbreadth of the ecestary daisandanalyses. Areviewof
theMOU reportsunderscoresaad amplifies the discussions tthe recentPCFmeeting

ture dotaneds relating toPFOAmigrationtotheLHWA weliicld inclode:

#) samplingofsdimeat inbeOhioRiver, inching, ss suggestedby a PCPmember, atransectfomtheLHWAwellfed 0the focaton
ofthe formerAnaerobicDigesion Ponds (ADF)os theDuPont
‘WashingtonWorksfucfity_(Aswasmentionedduring the PCP
deliberations, the coarser action ofsediment snotanicpated to
containhigherconcentrations of PFOA dos othecharacterofthe
contaminant. Therekce, thesampleswouldbecollectedprimarilyrom onlyte iner-grainedpotionofthesediments.

©)coection of dr aod wetdeposition solesibe LWAwl
ick (30dother ppropriselocations) beerdefine theairand
deposionpay;

©) sallotionofOhioRiverwerarpa.bothdownstreamofmajor‘ullaodnthevicinityofthe LHWAwel eld colectedwithin 4
scientifically defensible meperiodsnddesignedto cvluste

cooentrtoesadmigrationin comple river setting tht is
controledbylocksanddams).1i our derstandinghetthe PCP

‘wanted10 akei account the ffocts of bargemaf.flooding. wind
direction,and “pooleffect” on riverflows

4)colssionofsmpies from thesky 2006 thesap ofthe sauifit
tha onePCPmemberpostasied was th subsurfacesourceofPOA
inthLiteHocking Water Assosieion 1nd the WaskigionWorks
Plan,

©)collection ofsisnsrsamplesforPFOAisonetingereiningin
order to cvlusehistor concentrations (ror to DuPontméoofecture
of PFOA)versus recentandcurren ransporanddeposition(post 3M
SoppageofPOAmamifucture).
o " »

monitoring. ordertodefine and cvluae he effects on PFOA
emissionsreductionsfrom the Waskingaon Worksplat,which would
Jogiclly iso mchudesampling rom groundwater 0viseleshing
41dconcomitantreducionsof PFOAinmonitoringwells nthe
quite

5
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8) performanceofmassbalagcs to more closelyalignemissions.
ndpresence in environmentalmedia.

b) performanceofxsufceinfikrasionstudyinthe LHWAwell
fieldtoquantifymovementofwaterthroughsurfacesoils,
movement of FFOA throughthe olswih th nfllrasonaod (0
furtherquantifythetimeforPFOAtobeflushedfromthe
unsaturatedzonethroughtheaquifer. (Thiscouldbeusedto
futher efoetheestimateprescoted at the PCPmeeting of even
‘monthstoremoveone-halfthePFOAconcentrationfromthefirst
2.5 omofsurfacesoil -toseeifthePFOAlevels sooninthe
groundwaterare supportedby the depositionrate -andtoestimate
PFOAremoval rates fromthewellfield),

)porformanceof sa swssumentofthe omribaion of PEOA
fromsurfacerunoff10thealluvialaquiferinwhich theLHWA
wel Gedislocated_Thisassessme

nt
shoukd recognizethat unofl

fromthe bedrockhillssurroundingtheatfuvialaquifermaybean
impor

tant
sourceofcoatribution ofPFOAtoboththeaquifer and.

A . n
EiverbaokLandi Sealesof sols inidentifiableseepagezo0es
ofjustabovethe OhioRiverlevelwouldbecollectedandanalyzed
‘10assesspotentialmigrationofPFOAfromtheRiverbankLandfill
otheOtioRiver

Asnotedin thePreliminary Reportanddiscussedduring thePCPdeliberations,the
Sources)ofthe PFOA intheLIWAwel eld arenotfullyunderstood. TheLWA
‘supportstheobjectivesofthePCPtogatherfurtherdata 10understandpathwaysof
migatonofPFOA aad residchemical.

Gronibeater modeling

InitsdiscussionsthePCPrecognized thatmodeling isonemethodologyuseful in
evaluating contaminantfatsand transportin theenviroment. However

,
thePCPalso

recognizedthatmodelingmustbevalidsted andresultsverifiedinorder10be
scientificallydefensible. Forexample.thePCPrecognizedtheneedtocollect
specifically designedanddistributedsamplesto providenecessaryvalidationoftheair
model Similarly,werecommendthatthePCPemploycomprehensive validationcriteriafor thegroundvaceode.

‘Suchvalidationwillrequirethecollection ofadditions!data. fi infiltrationi tt
‘
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forthecalibrate thgroundwaterflow model. Such2studywillrequiresufficientumberofwellonthebank oftheive (achudiog anewpumpingwel)snd »sillingwell theOhioRiver Thesdywouldrequire waterlevel measurementsonboth sidesoftheOhioRiver todeterminedrawdown. Pumpingconditions(bothsidesof heOoRiver) shouldbe verified andasconstant 3possible.Test hoesshou beinstalledinotheaquiferunderthe OhioRivertoevaluate trigrapbicvariations or lck thereof) ofhedepositsand(0 evaluat whether hereisdewatering undes he ive bed. These:studiesshouldbeusedto perfor validation onthepresenceandpositionofthegroundwater flowdivideunder theOhioRiverthat waspostultedintegrousdwaterflowmodel

However,modeling cannotreplace morecomplete understandingofsubsurfice
pathwaysandsourcesofcontamination.

DuPont'sundergroundinjection wellsandoffi disposalsites
nan effort 0becomprehensivein identification ofsources andpaiways.wo askthatthePCP requestthasthefollowingpotential sourcesofPFOAbeevaluated snd eitherliminedoraddreseed inthereports subenciedunde the MOU:

2 Underground inestionwel attheWashingtonWorksPlat, Publicrecords.make iclear thttwoinctionwells wereusedbyDuPontfo quidwaste
disposal andtht thes wel are nolongesinservice. Consideringthtsbsurface
injectioncouldpose 8potential round-waics contaminationand migration
pathwaynotaddressedin hereports, 8ministhe reportshoulddiscussthe
potential source, typesandvolumesofwastedisposed,imetion pressures,depthofwel adcompleton/operuionainformationtatmayhave resales in
overpressurization andorwelliegtconcerns forshallow migration and.
b_ Wastedisposal ste onbothsidesoftheOhoRiv.For example,we
understandthat a facility nowknownas he Lite HockingService Conter
acceptedextrude dies (containing PFOA)from theDuPontmasufacturiog
facilityat CirclevilleOhiofo incineration This acy i reportedly4DuPoat
operationand is bocted approximaiclyone milewestoftheLHWAwell field At
aminimum, iccisionsshouldbeevaiustdfrom (hisfacility A
‘comprehensivesurveyofsuch acilies nodsIobecompleted.

Wehavebeen lookingforward to th colloction,submission,andanalysisof hodata
collected,aswelas.te independ review thatths PCPisnowundertaking.Atthe istEnforceableConsentAgresment (ECA")publicmeetinginWashinggon D.C
in Juneof2003, LHWAsubmittedcommentsaod asked theU.S.EPA,"Plessc give us

dataandinformationthtwecan haveconfidence =. TheLHWAacivelyparticipsicd
imthe ECAprocessuniil theMemorandumofUnderstanding("MOU")wassignedby
DuPonsandtheU.S.EPAinNovember2005.Sincothat mewohavecloselyfollowed
theMOUprocess.”We spprecisicthePCPsindependentevaluston ofthe datacontained
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inthereportsgeneratedin theMOUandarchappytoprovideany additionalinformationhathPCPshynes.

Scat.
LITTLEHOCKING WATERASSOCIATION.INC
ea =
RobertL Griffin,PE

GeneralManager

.
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4 TH-MD - sslPEOA”vase from inches 10 2 fost wre nce1 4spa 8though thevalves we or TW 15D)sd hoplacedoppo tequoddeh he ie, ri osthemc,follows $1,38,25,93, 18, 11,59,14.11, 16.04 6.5 cheerAppenin35.Tle4)

Insino.LWAoffer iccomment ncn bese.Onpage 32 of heReport (Section 12 1h semen maehthcons ixofwhether ot hegonnafwmac decribed i htoptbseen lacIay ocrsideswirpd ogrere mene CoedStes Geog Sov (USGS par (3004308) thotmomar SayDobbie ax somontadswiton of grows i etOs iv clea!rs. cng Periraur rea. ppt cl scl1 HVARow he USGSsad. condcied atheica ofParkes,Wee Veg locatedShoutsven ils ramfoe theLHWAvalk)vad DuPont's Boombwaeroat
The LSS ego i  eifclymodelitt the uringcondoso thelocal condaions nthe HWAweil.The combi we crertyComplcacduto confouning cosach 1  puiocones cia of0€OiRiver 4sisof ocksanddr.Comersosa aryScnsoie roma mod
LHWAspon the Report's recoramendaian thtpup nd cerss hedbe
carriedoultofartherexplorehydraulicconnectionsbetweentheOhioRiverwalersnearhe WiskogionWorksSi sod rounders ombothceof he Ohi Rive:

om
OnceaginwespreehePCPs independentsemen fhedcodthereccnenduionsforthe hae il work IfePCPaay stonshotorCommemoration,pintdonotbesa oma
SicaUITTLEHOCKINGWATERASSOCIATION, INC.
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DuPontClricationson Scions 3.1.2 14, (Al)
Preimiasry PantReport dated March 16,3009

1. Page12.Section3.1.2Source Characterization
“There was 0 direct monitoriag of atmospheric emissions duringmonitoragstudies”

Whi the reviewer is technically comet tht simulincouly ac testingof hres scp sueswas nol performed during cachof therine days ofair monocing, emisions were coniniousymonitoredtrough indirectmeshods. Thebasis {or alulating emisionsfo i J 3 ass bane doeSarswihthe amount of APFOused fo podactionand accounts fr ose 1wateandtheamuremovedby itsrubbingys.TheSi racks se of APFObyrecording typroductiondmfocach proccss fn. Loss to ter ae calibrated trough ies meaurements. Valdton of senbberllicincy is verified wih pro sack testing In sccortane with eplatary requiem. Parametricmonitoring fopressure, temperature and lw rte 1 conductedGungteSa et versand hesYalues arc usd ss thebasi for csablshingopersions) ranges andpei nt.Svarefcincyduring normal apeation is coninuousy demorsted vie proves ean rumen: pees,emperatur ad flow te gauges. Tfanyof thse parametersaysot of spc cation, whit arsSound and imately, nirocks ar in. place 10 4hit the producto ne down. Dust a moctonngvets. hourly production detawer collected 1 evaluat heamountof APFO used in8 venboveninsucnton showed scrubbers were aperaing within peifcaton and tht afiencywesSonsisenredeto
2. Page 13. Section 3.1.3, Table 1
Core mis of dtcion (LOD) an limitsofquanition (LOG) for Phase 2 sampling ae shou inhe able below: Because LOD and .0Q values were e-dtenmined or ech sampling batch. re ox
a single LODandLOQfor each method, but arange of values over the entire sampling period. ForSimpiciy, ne able below shows he lowest LOD376LOQsebevedur hesep posedfoOVS and VS methods.
Sampler|Nornal|Appresimate | Appeoate | Arlo!| Aralyea| Caeuied | Coedi | Nownte, | volume, volume. m’ | LOD, ng|LOQ, ng| sampling. | samplingCe per ube pr ue| LOD, ©| L0G,

fraction | fraction | ng/m’ ng/m’or Feo
CN mS rE_—Cvs Ti Jiees Tier Joos Toz topos reser]

3. Page 14, Section 3.1.3, paragraph 3“Congenteutions sein in HVS amples ranged from momdetet es tha the LOD of 4x10"
gm”, t0 75.9ngm >."

Concenaionssenin HVSsamples are reported in Table 5.3 of theDut Assessment report. There7 0noneit values reparic. Non-dtet wer ly reported for OVS ibs (Tune 3.3) whasampled substantially less air and therefore had an associated LOQ of ‘approximately 0.3 ng/m’.Only HVSconcenirtionwieweed to sssexpos.
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4 Page 14 Seton 3.13, paragraph4 snd paragraphTSC mesma conemrton cn Poses wat 1 he mpi collected o October 11 30d13 dura event acain 011“Theran hat hemame conatation wassc whe thwadswrecomin fro 3iretion where er wes 2 ows FROA source nt panes.
Tob complet, hdbend htelves:concn meme ees ation
10 eurewhenwinds wee om irdiet,shown low. shuldlsbe70hl igh and owt once esr tofs yee otSry fl.
Concentrations measaredatthe fence linc ranged from9 to 76 ng/m?. Thesevaluesarewithin theerieofmage(Hrby eoa 1050.
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5. PageIS,Sectio
n

3.1.3,paragraph 2“Limingmaser fo.fs ben he sac adwithin 2 ileraifo the Knowiremissures kl 1scout fr A ei led rosh
he Phase 2 Wok Plan vas rot rcnded 1 elite i xtc of PFOA.i al medi sn on:el wsresid. Amesonshgh of 3.6Ftws st fr i 0 Pa 3 Work Pe ndeed eeteon of hnep



p.93

Page3ers

6. Page 15,Section3.1.3,paragraph3
“These [published]PFOA Levels areanorderof magaitude abovetheLOQfor the HVSsamplingmethod. it s surprising that thereweresampleswith PFOA levels reportedthat
‘werebelow thedetectionlimitwhen theLODshouldbe sufficienttoseebackground levels”
No HVS concentrations were reported below thedetectionlimi. SeeTable 5.3. Levels as lowas01nim’were reported. Non-detctswereonlyreported forOVStubes(Table 5.2) which sampled
substantially less air and are therefor less reliable for quandfication of PFOA. Only HVSconcentrationswere used(0assessexpo.

7. Page 17, Section 3.1.4, paragraph
“Thesiteemission factorsweredeveloped from productioncorrelationfactor thatapply‘empirically derivedformalas todetermineemisionsfromproductionhistory. Therewas50attemptmadetoverifytheproduction factorsfrom directemissions measurementduringeitherofthe air monitoring phases.”
Sec comment 1.

8. Page17,Section 3.4, falparagraph
“Measurements in the vertical dimension are necessary to .. provide data for modelvalidation.”
A modelvalidationwasnotconductedbyDuPontandwasnotrequiredunderthe Phase 2 WorkPlan. Theagreed uponWorkPlanincluded 3comparisonstudy toundersandhowmodeling.predictions related to messuredai concentrationsofPFOAatth potential pointofinhalationfo 8receptor. As stated intheComparisonStudyreport: “The AirModelingMonitoring ComparisonStudy was not intended as a validation of cither ISC or AERMOD, which would be a far morc.involved study requiring subsantally more data. Rather. this study was 2 less formal comparisonbenween measured and modeled dats.”
Note hat modeled concentrations were notused1 asses exposure i the SLEA.

9. Page 18,Section3.14,paragraph 2
“The behavior of PFOA in the environment is likely to be temperature depeadent andtherefore bothdiurnalandseasonal. I isasopossiblethattheremaybe dally orseasonalcycles of surface deposition and reemission to the atmosphere of PFOA, partcalsely a

“The behavior of PFOA in siris otdrivenby temperature. PFOA is foundas  partcelacrosoland1 not presentas vapor. Thisstatementsbasedonthe absenceofvapor phase atrial inany OVStube during two phases of monitoring. in addition to lsborsory tests conducted that show theammonium saltof PFOAusedat the Sitehas avaporpressureof 0.003 Pa (JE-08 am), This low.Vapor pressure is indicative of a materia tht is present in particulate andmotvapor phase in theenvironment.
Phase Ifsamplingbegan in lateAugustandcontinued throughtheendofOctober, with temperaturesranging rom 46 to 87 degrees and relative humidity from 25 to 100%. There is no comelationbetween concentrations and temperature,and therewasno vapordetected, ovenat &7degreetemperatures. Thus, therisncitherfied evidencerorpropertydat that show depositedroaerial‘would undergo »phasechangeandent heatmosphere48agas.


