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DuPcat Haskell Laboratory He. 2.2. 6/555

June23, 2000

U.S. Eaviroumental Protection Ageacy
OfficeofPollution PreventionandToxics

Chemical Control Division
401 M Stress NW, Room 403

‘Washington, D.C. 20460

Eaclosedaretwo copiesof Hie summary snAmmoniumPerfluaroocmmoare.Onecopyis
2publiccopy andtheother copy zrivaieandmarkedaccordingly. Ifyouhaveany

questions. pieasecallmeon 202-366-5259.

Verytty yous.

2d 2, /;pe fornsd, [hi
GeraldL.Kenedy, Jr”
Director,Applied Toxicology

andHealth
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DuPontHaskell Laboratory

June23,2000

Or.CharlesM.Auer, Direccor
C.S. EavironmentalProtection Ageacy
OfficeofPollutionPreventionandToxics ;
Chemical Control Division
401 MStreetNW,Room 403
Washington,D.C.20460

DearDr. Auer:

Asyourequested inyourApril19, 2000learandduringoursubsequentmeetingon.
May1,2000,amachiedis a summaryofDuPoat’sU.S.usesofAmmonium

| Perfluoroocmoats (APFO,CAS# 3825-26-1)as afuoropolymer reaction idincluding
. releases fromDuPont site and the faze ofAPFOinfluaropolymerdispersionproducts, a

summaryofindustrialbygienedatacollectedatourU.S. flucropolymermanufacturing
site,and asummaryoftheemployeeblooddatafrom asitein the US. Asummaryofthe
“oxicalogyavailabletoDuPontwassentunderseparatecovercu May26, 2000.

tisimportant eamphasize thefollowingpoints:

>DuPontdoes aotmanufacareAPFO.AllAPFO usedinourprocesses253
* reaction idispurchasedfromanoutsidesupplier.

>Mostof theAPFOusedisremovedfromtheSucropolymerproductsbefore
theyaresoldtooutsidecustomers. A relativelysmallamountofAPFO

~~»{worldwida, intheU.S.) leaves DuPout facilidesiafluoropolymerdispersion
prodaca.

> Of the APFOintheproductsSold.most(>97%)isdeszroved duringcastcmer
procassing to a soa-~carboxylazedhydroftucrocarbon.

>AlloftheU.S. CuPontoperationsthatuseAPFO withsignificantexposure >
potentialareconcentrated a coe location;WaskingwaWoeksin Washingon, z
WV.Therefore,mostofthe industrial hygienedazand bloodserumdara 3
resentedin hisdocument are from thatlocation. g
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Dr.Cuacles M.Auer, Direcaor Page2
C5.EavwoumentalProtectionAgency

> Exeasiveinduswial hygiene data collecced on workers poteatiallyexposed to
. APFOsaowairborne exposurestobesignificantly belowtheACGIHTLVof

0.01mg/m’§br,TWA. Exposurelevelsofplantwarkershavedropped.
significantly sincethe conversiont 10 APFO sofutionfrom 2drypowder.

> Aspartoftheongoingsurveillanceofworkerspoteatially exposed to APFO,
inMarchandAgrio thisyear aseriesof blood sampleswere taken from
workersinthe U.S.,The Netheriands and Japant0beanalyzedforserum
APFO concentration.DuPonthas aotrecsived the results from ourconmact
Iaboratoryatcistime.DuPoot illsabi asummaryof the resultswhen

theybecomeavailable.

‘The formatofsheinformacionintheamachedis amodified UETPformat.Ifyouwish ©
discusstheinformarioncontained ithearachment,pleasecontactRobert F. Pinchot a
(302)9994074ore-mailarRoberuFPincior@usa.dupout.comormeat(302)366-5259.

Verywulyyours, +

RALly
: GenldL.Kemmedy’

Direccor,Applied Toxicology
andHealth
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. Voluagary CEIP. Ammonium Serisroocascum

Voluneary UseandExposure Information Profile
Ammonium Perfluorooctanoate (APFO)

L CHEMICAL IDENTIFICATION

Chemical Name: Ammonium Perflucrooczanoats
CAS Number: 3825-26-1

o COMPANY IDENTIFICATION

Company Name: ELduPontdeNemoursandCompany

Site Locations:

Site whereAPFOisusedas areactionaid:

Washingwon Works
Route 892
Washingion, WV 26181

Sites where APFOcontainingproducts madearWashington Works
- are processed:

Partin Plant
Cheesequake Road
Parlin, NJ 08859

Spruance Plant
5401 Jefferson Davis Hwy.
Richmond, VA 23234

Site which disposes of waste containing APFO:

: Chambers Works
Ree. 130
Deegwater, NJ 08023

Technical Contact: Robert F. Pinchot
(302) 9994074.
DuPont Fluoroproducss
Chestut Run Plaza >
Bldg. 7112210 :
Caare Boulevard £
Wilmiagion.DE. 19805-0711 : g
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. Voluuary UEP.AmmoaiunPefaaroosasces

OL DUPONT AND CUSTOMER ACTIVITIES

NarradiveDescriptionofAPFOUse

“The blockdiagramonthebackpage Ged“DuPont US APFOBalance”describesthe

procassesdiscussedbelow.

DuPontusesAPFOas areactionaidintheproductionofpolytewrafiucroethylene:(PTFE)
and tecafiuoroethylene(TFE)co-polymers.TheprocessutilizedatDuPoar's
Washington Works for making PTFEandco-polymers consists of polymerizing TFE
(andotherco-monomers if desired) inanaqueousmediawith asmallamountofAPFO to

3idinthereaction.

Following thepolymerization step,thepolymer dispersion iseitherdriedtoremovewar

andAPFOorconcentrated (removingsomeoftheAPFO), stabilizedandsoldasan

aqueousdispersion.“Thedriedpolymer containsverylittle,ifany,APFO.

TheAPFOremovedfromthepolymeris recoveredforrecycle,capairedanddestroyed

offsiteinanincinerator,capturedandsent toanoffsiteindustriallandfill,and/oremiced.

20airor waterazthe WashingtonWorks.

“Thestabilized polymerdispersions aresold byDuPont windustrial customers (both in.

the USand cusside the US)fora variety of uses, internally Tansterredtothe DuPont

‘Spruance Plantfor theproductionofTeflon®fibersandPTFEcoatedsyntheticfibers.or

internally transferred totheDuPont ParlinPlantfortheproduction ofTeflon®Finishes.

Asmallamountofnon-hazardous waste polymer,water,APFOandother additives
senerutedat Washington Worksis easedin awasswaterweammeat facility 2DuPont's
Chambers Works. Thismaterial iseitheremitted intheChambersWorkswater discharge.

otcapaured oncarbonandlandfilledin asecure landSIL.

Theinternal processattheDuPontSpurancePlanttoproducs Teflon® bersinvolves.
formostoftheproduct, a “sintering”stepinwhichthe APFOconmainedintheproduct &

destroyedbythefollowing reaction:

CFH(CFCOONEL” > CF(CEsCF:H + COz 43H

This reactiongoestocompletionat 350°Cand 0.25residence time. Asmallamountof
productprocessed a DuPont's Spruance plantdoes aot getsinteredandthuscontains
‘smallamountofresidualAPFO.Theseproductsareusedforindustrialpump,valveand

compressorpackingmaterials. >
z
2

TEEAliiat. E
sv ighsoperacrgas-phase "FNMR Aorw Altaaacive i ermal graviseaicsalves, DuPont 3
ZaraRaper.
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: Valungry UEIP. AmmoniumPerucroocsous

‘The process formakingTeflon® finishes at the DuPontParlin Plant igvolves 2 blending

operationof fluoropolymer dispersions with other additivesincludingsolvens, binders,

and pigments. Thesmallamount ofAPFOemissions to water fromthis faclcyisdue to

wistsgeoaratedduringproductchangeovers.Someof thefuorapolymetdispersionis
processed at contract facilitieswherethe material is driedat temperacures >350°C hus

déseroyingtheAPFOaccording to the reaction above.‘Thisdriedmaterialisthen.

incorporatedintofinishesproducts.

The finalproductproduced isthensoldto applicatorsthatapply theproduct t 8substaiz
(such23cookware)via automatedspraying otrollercosting. EmissionsofAPFOfrom
theseoperarionscousistof overspraythatiscithercapturedonflrsandlandfilled or
absorbedintowager resultingin 3 water emission. Product thatisapplied tw thesubse

isthentypically “sintered” at temperacares approachingS00°Fresultingia theremovalof

theAPEOfromthesubstrateand subsequentdestructionaccording to thereactionabove.

Customers ofdispersion productsuse thematerial for a varietyofapplications. However,

‘most applicationsiavolve a “sintering”step where theAPFOisdesroyed.Thereare a
smallnumberofapplicationswherethe customerheatsthedispersion producs ©

temperamures thatallowtheAPFOtosublimeresultinginairemissions.Thereareal
so 3

smallaumber ofapplicationswherethe customer'sproductisaot beatedresultinginthe

APFOsayingwiththeproduct.‘Theseapplicationsincludeindustrialpackings,and.

indusialfilerfabrics.

IV. SITERELEASEANDTRANSFERINFORMATIONFORTRICHEMICALS

‘Notapplicable-APFO is aot listed oatheTRI

V.SITERELEASEAND TRANSFER INFORMATION FOR NON-TRI CHEMICALS

A. Ou-siteAirReleases.

-—
’ T Esumated Toa Releases (1bs.1999)

: Warenwork | Paria| Sores| ChambenWoks

Fagaw | Nepigoe 0[ 0 1 0
{Stack (PomiSowem| 24000 1 0 10| 0

Comments

Airemissions are esimatedusingexgineeringcaiculations and judgementsand

limitedmeasurementsof specificpointsourcesconductediathepa >
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. Voiuasary CEP, AcmosiumPtoroocascu

B. On-site WaterReleases
ee ———— ES rT ei,

i EstimatedToalAnnualReleases( [bs.1999) i

. mea a SmPada | Sonapes| ChamberWor
Foun: Source TT 55000 1 300 1150 9500 i

Commend

Wateremissions areestimatedusingengineering calculationsaod judgements ind

limitedmeasurementsof specificsources conductedinthe past.

‘WashingtonWorksemissionsoccurfor approximately 350 days/yrwhilethe

othersites’emissionsoccurfor 10-100days/yr. ReleasesofAPFOtothe Obio

RiverfromtheDuPont Washington WorksPlantweremodeledusing the

‘Probabilistic Dilution Model(PDM BetaVersion 4.0BetaJune11, 1999, US

EPAOffice of PollutionPreventionand Toxics) and aconstructedMicrosoft®

Excelspreadsheetmodel.APFOreleasedatafor 1996 wereusedinboth

modeling exervises. ThePDM indicatedthatAPFOconceatrazionsof1.0vgC-
W/Lwouldbeexceededabout50% of the timeduring the year. APFO

concsatrationsof in the riverwouldexceed0.1 ug APFO/L 90%ofthetime

. Curingtheyearand 10ug APFO/L about2.2%ofthetimeduring theyear.

: Averageanual APFOconcentrationsin the OhioRivercalculatedbyusing a
‘Microsoft® Excel spreadsheet was0.423 jig APFO/L.Modeled AFPO
concentrations intheriver rangedfrom a lowof0.199jig APFO/LinMarch 02

highof 0.965 jig APFOC-3/Lin September,which correspondtohighand low

riverflows, respectively. Average OhioRiver flows andvolumedaacalculated.
fromtheUSGeological Surveywascollectedatthe BellevilleDam 0dusedia

the spreadsheetmodel.TheBelleville DamisontheObioRiver13miles

: downstreamofthe WashingtonWorks Plant.This riverflowdataistheclosest

locariondownstream from theplantwherethis type ofinformationis available.

1a 1999 adrinkingwatersampleobaioedfromGEpiastics,WaskingwoaWV,
immediatelydownstreamon theOhioRiverfromDuPost WashingtonWorks
sowed0.552ugllAPFO.

InadditionsamplesobinediaJanuary 2000 rom thres differentwellsatthe
© LubeckPublicService District,downstream of WashingionWorkscatheObio

River,showed0.8ug/l, 0.44ug/! and 0.313 ug/l.APFO. 2

i
TLSart.Modeling releasesof ammonium perzucrooctasous(uothe Olio River, DuPoutIasmrmal

ReportEMSES40.
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C. On-SiteLandReleases

Chambers Workstreats APFO containing wasteia 3 Wastewater Teammentsyste.
| Esginesring calculations and measurements indicatethat approximately 30%of

heAPFOinthewastewaterTeatedisabsorbed 0 to acarbonmedia that is
landfilledonsite.Theselandreleasesare estimatedtobe 39001b i 1999.

Prior operationshave resultedinmeasurableAPFOconcentrationsin three
landfills operated bythe Washington Worksin WestVirginia.AsLetart’landfill
surfacewatermeasurementsin 1999and 2000ytd range from223ugl ©
3240ug/lwith anaverageof 13920g/l.Groundwatermeasuremenstaken during
thesametimeperioda Leart landfill range from60.3ug/lto 17400ugllwith =
averageof2537ug/L.Atthe “locallandfill” thegroundwaterconcentrationsrage
from 0.046g/lto 39ug/lwithanaverageof 8.83ug/l. Surface watersamplesat
he“locallandfill” range from0.54ug/l 0 §7ug/l withanaverageof 18.5ug: Ax
DryRunlandfillterearelimitedmeasurementsofgroundwater and surface
waterwithmaximumconcentrationsingroundwaterof 15gand the maximum
concentration in thepermittzdoutfall bas been 33g.

In 1999 3 RCRAFacilitylavestigacionwascompletedfor Washington Worksand
wassubmitedtoEPARegion IinJune 1999". Thereportcontainsdaraon.
FoundwaterconcentrationsofAPFOatWashington Works.

D. Transfersto Off-site Locations

Washington Works:

| castes Ob, 1999
{Tacieration ] 16000
[Waswwatar seament T 13400

| HazardousWaste Landfill T =
Other landfill T o

(Recveleoerecovery1

IV. ON-SITEWORKPLACEEXPOSURE -

A Informationonthe Number of Employees PowatiallyExposed .

>
Z

¥Wapeofhe 2adillocacdons2dsacificaoairinglocaiossiadreels re svellablewourequest. 2
+Ropar vassumed @ Marca. T.Koch.RecoilProgramVanager. EPA Region I.Pilaceipi. 3
This 3 he amemateri hak vas describedaboveia paragraph |ofseconV.D. 3
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: Volamory UEIP. Ammcsiem Perdosroocasous

The blesbelowdescribe the aumber ofworkers thatmaybeexposedto APFOduring
their normalworkactivitiesfor zac ofthe threesiteswhereAPFO is usedorAPFO
containing productisprocessed.

. Washington Works
[HounDay | Day :

<0 10-100 100-250 om
03 i ¥ 1 i :
0251 i 1 —
is 1 22 —er7
> i : I

Routineworker activities that have potentialfor exposure:

> Handling raw material APFO
> Handling raw dispersions conning APFO
> Maintenance of polymerization reaction systems
> Polymerdryeroperation nd maintenance
> PackoutofPTFEaadco-polymerdispersion products
> Operation and maintenance of APFO recovery sysems

>z

i
EID102813
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. Vary UEP. Amora Pcfocroocanoss

ParlinPlant

HourvDay  _ Dayshe —
1<10 110-100 | 100-250 15250 ]

ox T 7 7 T
1025-1 18. 1

118 i 1

>8
i

Routineworkeractivities thathavepotentialfor exposure:

>Handling of PTFEand Co-polymerdispersionproducts
> Operationandmainteaanceofbiending facilities
> Packoutoffinishedproduct

‘NotethatatgotimeisthematerialbandledattheParlinPlantatanelevatedwmperamre
wheretheAPEOcouldsublime.Thereforethereislittlepotentialforexposureto

airborneAPFOatchisfacility. Allexposure potentialis throughskin contact during:

handlingofthepolymerdispersionmaterialsal of whichcontain <1%APFOwithmost

containing<0.25% APFO.

Spruance Plant

THowDry | Da
<0 [10100 [100-250 15250 ]

035 T T i
[028-1 1 ! <l0

11-8 1

i>8 : 1 1

‘Routineworkeractivities thathavepotential forexposure:

>‘HandlingofPTFEandCo-polymerdispersionproduct

>OperationandmainsenneeofShercoutingfacilities
> Operationsndmaintenanceofsinteringrolls
> Packagingofnoo-sinteredproduct.

‘Notethatthe PTFEand co-polymer dispersionproductsused at she Sprucesite conua

0.9% APFOwithmostcontainingapproximately 0.3%APFO.

B. InformasionontheExposureLevels of Washington Works Employees

‘Since mostofthe procassing dove iatheUSwith APFOand APFOcontaining >
intermediates 0dproductsisdooe stWashingwonWorks,DuPout'ssirbomeindustrial 3
hygienedacaisconceniracedas thatsite.The limitedmeasareaseatsofairborneAPFO §
concentmasions a theobersiteswhere APFOcontaininggroduct rs sedhaveshows $
‘muchlowelevels (mostlynon-ececable)levelsofAPFO.Thedatainthe biebelow g

EID102814
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' Voluntary CEIP. AmmoniumPertucroociacem

reflectmonitoring doveoverthelast §years at Washington Works.Thesample results
are 3combinationofchemical operatorandmaintenanceworker personal samples.

(Year| Sample| _#of Mima Maximum |Mean| Sanda|
1 Te | Samples | Comcniticn | Covemmica|(a0) Deviazon|

li I? ). }
[1599 | Paral 0) 001 oss 5061] 011
1998 [shite 001 7 __078 0183 0.és
1997 (mosdy 100 <001 24 Toll 05m
199| 6-8 73 1 ND 1 029 [00ssT 008|
Cielo Tp ols 0.067] 0.063

‘Parcalshift airsamplesaretaken atthe raeof200mlminusing a Tenax collectionabe
thathasbeen pretreatedwithsodiumbydroxidelethyleoegiycolimethanol.TheAPFOis
desorbedfromthe cubesusing methanolichydrogenchloride, which alsoserves as a
derivatizingreagent,convertingtheAPF to its methylester. Aferworlaup,the methyl

esterisquancifiedusing a gaschromatograph equipped with anelectroncapaure detector.
Themethylesterofperfluorodecanoicacidi usedas an internalsndard,and at least
threecalibrationsamplesarepreparedtocoverthe concentration range ofinterest.
Precision isestimatedtobe+/- 10% relative.

Thedaraaboveshowaveragesconsistently belowtheAGCHITLVof0.01mg/m’wits

only averyfewsamplesabovetheTLY. Whereresultsareabove or aeartothe TLV, the
eveat isinvestigazed andcorrectiveaction (additionalpersonal procectiveequipmentor
engineeringcontrols)to reducethe exposure levelsis undertaken. Olderdaca from the:
1980'sshowhigherlevelsofexposure. 1a theearly 1990'sWashingtonWorks switched
fromreceiving theAPFO 1s 3 powder to receivingit 1anaqueoussolution.Thischange
wasdone to reducethepotential forexposureduringbandingof thedrypowder. It
shouldbegoedchat in the 1997imeperiod.thesitswasstatingupnewAPFOrecavery
facilities.Operatingandmaintenance difficulties associazedwiththestart-upofthese
facilitiesmayhavecontibuzzd tothehigher levels ofAPFOinthepersonalsamples
curingthatyear.

Task specific monitoringdataandwipemonitoringdara exist. Howeverthesedasaare
ntindicative ofemployesexposureundareaotpresented here. Thesesamplesare en
0identifyareaswhereadditioualexposurecoamrolsmaybenecassary.

Engineeringcontrolstoreduceexposureconsisto thefollowing:

>Reactionsystems areclosedsystemswithcoatinuous ambient moaitoringfor 2
‘monomercooceatrasions : 2

> Venlationsystems areinstalled whereairborne conceamrationsaresiguificant g
>Thepolymerdryersoperate under aegacivepressure to coazainAPFOand g

other mamerials. S

¥ opin nie pebillion. 0.56poisquvaect 0te ACGIHTLYofA0Lngfe’ ED102815
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’ Volaatry UEIP. Ammosiam Serfiuroocrocus

>Recoverysystemsareiaplacetoreduce airborneemissions.

Personal grotecrive equipmentthat workers regularly wear consistofthe following:

© >Saferyshoesandside shield safery glassesiaall areas.
> Impervious gloves whenbandlingAPFOsolutionsoraqueousdispersion

products.
> Chemicalprotectivecoveralls and goggtesor face shieldswhenthepossibility
ofsplashesofAPFOcontainingsolutionsispresent.

> Airline respirators orcarwidgerespirators wheremonitoringbasshown to
have high exposure potential.

At Washington Works,bloodserum levels of APFObavebeenmeasuredsince 1981.
Prior measarementsofbiood fluoride levelshavebeea takenprior 1981butareof
limitedvalueinassessing exposure to APFO. Asummaryofresultsofemployeeswith
identified APFO exposure poteatial the 1995, 1989-90, 1985,30d 1984 volunteer
sampling evens is in the table below. Due to significant job assigument movemeat
duringthisperiodof time, alysisofreadsofdaca aredifficult.Thedarainthe table
below prior to 1993areforemployees includedinthe1995samplingdataso that
comparisons of relative levels of APFOinbloodserumcanbecompared.Theentire daa
setofblood concentrationsis available upon request.

—©. Tem|_#of | MinimumCoucenmagon | Maximum Vem |
i | Samples i (ppm) | Concentration| Concemtradion|

| ) }
es 7] 012 4s 157

085.501 3 04 8s 313
1985 FTN 0.06 1 i 2a
1984 [CH 007 ad Tse

2
7This individualweswokingin 3 job thathasAPFOexposurepostal2 thetime ofbesample. 3

4Thisindividualconsissendy hashadthe bighasbloodcosceasrcionofAPROsacsAPRO specific §
saopienwere mise. Thisemployeslat28APFOexpose pomacal ssigamentis 1991.[a 1995 is §
mployen's bloodsera levelwes 4pm. g
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