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snsTact
The coapany ss set a CEG ( Commascy Exposure Guideline) cf © ppb
in vater for smmoniua peflucee ootaseate (C8), & surfacent in the
Tetions dieperronseh to peoecs ToFTont Hber  b sopeetentive
positicn of assuming AlL C8 sade up in the James River vould
Produce aa average concentration of 0 1 ppb The caly time he
CSG could be exceed veld be during periods of extreme lov flows
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INTRODUCTION
Teflon dispersion te made in Packecabuzg, WV at Weshington
Works. Ammonis pertluoro cotancats is a surfacant added to the
dispereson to prevent aggolmeration of particles Amsonsum
berflucro sotancate is commonly call CB. This cospound has best

«found in the groundvater acound Weshingtos Works
An examination of previous technical studies and samples of vaste
water stceass vere analyzed to evaluate the any potential
Community exposure. CEM Hill's laboratory vas contracted to
analyze vaste vate: sreaps for CO. The results could onlyaccount for 50% of the CO Surrogate secoveries on known bounce
added to distilled ates vere from SI% to 86% The possibility
Gf the test being in erros by a factor of to is real. The
conservative approsch is to assume that all of the CO sads up sa
the plants vaste vator system.
Ac average Teflon fiber production cate along with the average
James River flow (5104 X{ gpd), the CB conoeatration vould be
0.10 ppb. Maxims fiber production could raise the level fo 0.15
PED. Extreme lov flow ia the iver could raise the concentration
SE Co 4n the river above the 1 pgb limit The river flow vouid
need to drop below 10G0 NH pd. The lov flow for the Jazer River
on a repeatable 10 year cycle (1010) is 408 MH gpd Durias
periods of extreme lov flov a the river, the production of
Teflon fiber may feed to be curtailed so as Bot to exosed the
he company's CEG of 1 ppb

PROGRAY OBJECTIVES
1 To decezmine vhac happens to CB in the Tetlon® spisnisg

process.
2. Establish the extent. if any. of commusity exposure to C6

caused by the site's vaste water
RESULTS & CONCLUSIONS

1. The analysis for C6 doss not allow for doing an accurate mass
balance. The cast te believed to be -S0% aeourate About
55% of the CE 1s te believed to exit che process wick the
wash vater and the cezaioiag SY condenses ia the exhaust
System and exits vith the effluent

2. Ac normal river flov. $104 Mt gpd. the saximm C8 :
Concentration possible i the Jemes River should sor exceed
0.15 po.
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3 Frodulion may need bo be curlailed whan the Jams Rue.

4T12 beter 13001 934 so that the CB coscentiacion docs soteroesd Ups dn the iver
secomesoutrons

1. No further casting for CO be dons at this sine
. sates ssruation

Wo patent aoticn has basa taken ox ie anticipated ae a Femi ofwl
suBLIchTION status

No publications ae plasasd.
serciaL sary pRscavTions

Noraxi SOBs cover ail of tabs vert
ENVIRGUENTAL CoRSTOERATIONS

Stay abreast vich Vashiageen orks etferte arouad dealisg wich CBTon Terkpiace svessaare soa in groves recor
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I Tewosuanon
Teflont colloidal dispeceson is mixed wich viscose ia chemanufacture of Tefloa® fiber The cellulose contaized ia theviscose is regenesated in the coagulation/scid bath ia spinningThe regenerated oellulose acts as & matrix te bind Teflon: pariiclesprio: co sintering Surfactants are used in the manufacture of=e110idel Teflon® dispersions to prevent agglomeration of particles~ One of the sutactance used is F143. ammonium pertluore sciancace [commonly referced to se C8)

2. prscussion

A. BARLIZR YSSUES

In 1973. the 3M Company motitied DuPont that C8 used ia TeflonPelymerizaticn may be teratogenic. Aizborne cust or vapor eee£elt to be the soucce of the exposure Several tecksieaiProjecta(Reporce SpaR 79-3. SAR 82-1 & TR 82-11 were tritiated
%o study che pocential exposure to CG by DuPoac eaployees C5vas not detected ia the vork place air savirommeat The hesdiisgof coatad packing yaaa or direst contact with Teflon
dispersion vere the only potential areas that personnel can bexpesed to significant levels of C8 (Ref. 4) Tests at HaskellLab showed no transfer of CB from yarns to rabbi: skin andSiGzected C3 exporue of pessots fasdiing dry Fara ie mircoal
(Ref 5) C8 was lace: deterained not to be teratogenic byand DuPoat’s Haskell Labe

5.mM prsesesion
Teflon: dispersion is produced in a batch operation at WashingtonWorks CB which fe the ammonium salt of perfinors sctaneic acidis used as a vetting agent to prevent aggiomeratice of theTetlon- particles. A batoh of dispersion ir initially about 7000Ibs which contains 3000 lbs of Teflon: soncoer A fotai of 4080ras of C3 is added to che batch in the precharge sad sesectionSteps. Atcer polymerization is compoleced. the dispersion isdecanted to obtain 60% solids Washington Works estimates thatSOK of the C8 is cenoved with the decanted supernite and rheother SOX goes vith the concencrated disperaion On a Teflon:solide basic. the CO concentration vould be MSO pps. sad 500 preon + dlepereion basis
The Teflon dissersion (T 3311) used for fiZer seoduction ce phadjusted vith eodium bydcoxide vhich changes the C3 from arammonium ealt to a sodium salt. In the soagulatingiacid bathused in Teflon: fiber spinning. the C3 will covert to the aodfora, pertluoro octanoie aca
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©. PREVIOUS CONCERNS
Peevious research examined employes poteatisl exposure to CO
Chrotgh bandliag of yan Sintered Teflon vara had
nan-detectable levels of C8 (Ref 4) The Tefloat fiber
sintering temperature is 328 C

~ The boiling point of perflucto sotamcic acid is 188 C. Yaras
ith a Teflon' coating, vhich are net exposed to Bigh
Cempecatures did contain decec:able levels of CB. Therssl
Greatment of these yarce vas sifective io Eemovisg the CO. The
esearch shoved that the CO removal vas 4 function of tide and
temperature (Table 1), (Ref. 2). IR scans of otf gas from the
Rested yarn samples provided the basic for the coaclusior tha
Che C3 docachoxyiates into COI and pectluoro wonohydride ane sees
not evaporate as it is heated up to 200 C (Ref. 4)
The data follows the Kasetic “rule of thud” tha increasing che
cemparatire 10 C croduces a doubling of the rate Exrrapelatis:
©his relationship up to the siaterisg temperature of Teflon:
predicts that all the CB is removed from che fiber

©. EEESDNT DNYISORGNTALCONCERNS:
The preset ssvirsazestal ssesesme vith CF soa vith grsusd vate:
Contamination 4 CZ6(Conmusity Expesuce Gaideiines) of © pb it
ater bas been established by Maskell Labs
Saaples of efflueac from different spots in the Teflon' spissing
Process vere taken to estimate the concentration of CO in che
Tite's vaste stzesme. Sample locaticas are listed in Appendax 1
CHIN Hi11 vas contracted co analyze the samples A summary of
their results are in Appendix I. A complete report from CHI
HELL 1s contained ia Appendix II The sample cesuits do nor
Allev for + complete Gass balance The seasured concentrations
in the effluent streams only accounts for about 30% of the
C6.(Fig 163). There ace several possible explanations, the
initial C8 concentration ie 750 ppm on 4 dry Teflon Sais. the
CB chemsoally seacte. it ie encased in the yara. it decomposes.
avaporates or the reported levels ace ia eccor lor The lover
initial C8 concentcation is not likely because of independent
analveis doce by Weshingtor Work and Sorusace have sessuzed the
concentcation ax about iCOC ppa cn 4 dispersion sasis The 38
ill change to perflucto ocianoic acid ia the bach vaich shovic
Dot react vith the normal coctents of the Teflon: spianing scid
bath. There is ao reasonable vay to prove the idea of CO beds
Sacered in the yarn
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Se
Peviossworkaasurid € on unsintercd Tefal yarn ab wopom(E73). Tae conceatzation vould nerd to be 106 pps to acoevetfor the missing C3 The previous work concluded that he CB
cazcied wich tho uasinterced Tetlost yacn vould decomzose ducizgThe siacersing provers This is in conceadition to MasksagionVorke process of Fecoverios CO roa thelr “tine pordes-exhaust sczens.

. Fine powdes” Teflon hae been tasted and found to somtaia litcleot no Co. The “fiae powders” sce dried at 190 C  WashitgeonWorks cecovesy of CB fon the “tie powders” exhaust contradictsthe previous sonclusion about desasbesylation verous svaporationLECH avaporates off the yarn in the fiber spiaaiag provers. it
hal sondanted <0 the fpisning ewALEt syster 1 eduee the
potential for a duct fie. water ie sprayed in the exaust hood
To ceduce the comperataze dova below 65 C. Zhe exaust gas thenFaster Cocough a ve scrubber and the final gas temperature se
Ericully reduced to asoient conditions The veier arsiied from
“ho exdeust hood ane ce sesubber go inte tae Teflon: basementsarc floor crane. If all of the Co evenceally sade ta on theSever. this vould lead 0 the conclusion that the asalpsis fromCHa BL ace lov
CH B11 sao sorrogates on chres sampler Surrogate cecoveriervers 0c determined ox the Bigh concentrated £50108 doe co iheTatas Gilecion tequiie for amalvsis | Sirogeres rece fir on ihe
Giechazge from he exbaurt secsbber and tvs Girisiled vasesSazples. one seat by Sprusace and ove fcom CERN Hills lab. Theexaust somubbes effluent vas analyzed co have L 8 ppb of CO. andChe detection of knows aaounts of surcogate material added ves
less than 50% The sxplasacion for the lov surrogate ceceveryvas" due Co the mosses crested by a Large oon-tacgerChromstographic peak coupled wich a lage dilution factorDeccmpasitiun products of oelivioss chat ace sorubbed aut of theexhaset sas aro the mostly likely cases of (he aca-tacqerCheemscogearaie peak The sutrosace sesoveries on the sisciiled“ater samples an fren 82% fo 86 The sorsisilicy of che
“alysis being dow 20 eal
Theze ts slot of contradicting material on the ace of CB 3 theTetlont spiasieg process The belief that CHIN Bill s remuicsste lov by a factor of 28 vould tie together the majorsty of
the material The $0 ppe measured concentzation of CB or the
arn ealy scoouate for 5K of the focal materiel | The other 35%Eile tha racers ir che vee portion of the exiting trecers. the“ashing step since the acid bach is 100% recyoled Toe Sh or the
Yazn evaporates and thea condenses in the exbasat hood similag%o Washington Works cecovesy process. Oaly trace amvats of C8
Fhoxld conch the sezubber The asount found in the exbasesScrubber vas lose thea © 028 of tne total amouat
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sae
If on, ofdraCBensts Hu process wih Naw wash usta, hecondeatcation of SH #2 sasphe should have besa 4500 533 caiHLI1's measured amoust of 2000 ppb fs 52% of that lever ThisPercentage ie in the Taage of Eepart surrogate feceerics ondeciiled vaer
The most conserative positon in estimating the porencislanvizoazental impact is Go aeriae that all of the C3 sds up it. the plant's vate eftluent. This vould about double ait of CHK117s aensured concentrations (Fig 3 6 4)
During che sampling period 11/13 & 11/14/51 and escimaced 2154gtazelday of C3 vere disotazge to the James River Tae long termiverage(1937 to 1987) tlov for the Jumes River is SIGH MapaThis veld ake the CO concentiation in the Sues River asstinitad 0.05 ppb.
The szacage asmuad production cate for Teflon Liners is 1 NX IbThis veild discharge 1455 1b of C6 to tha Tames River arcstlyThe estimated CB concentzacion in the fiver wosid se 0 pebThe serimn produstion Tate for Teflent fibers 1 4300 ib/anyThis could add 5.3 Ibs COlday to the Jaoes River aad produce ansstinited CB corcencacion of 015 Fob 1a the Fiver
The lov flow ia a 10 year sepeating cycle fas eatined by 70:0)Sf tie Camas Aver 1s 408 Migr ma averece srseisiics faedicing (his period vould produce an estimeted C3 cmesnisstive itThe Sexes Reve: of 1.20 ppb and Saris production rates voridincrease the concenteatice to 1.04 ppb During the lov flovPeriods, vhioh should happen once every 10 years. production cayfeed to be curtasied So 2300 1biday of Teflon: fiber co stayBelow che C3 of 1 ppb
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See
“Feeeraxes

1 Forte. WA - SpaR 79-3
2. Fort. WA, Mokhtar, AM. - CD Noschly, Juse, 108:
3. Shelburne. SS. - BCD Monthly, December. 1981

~ 4. Shelburae. S.5., Forte. NA. Mokhtar. AM. - SpAR 82-1
5. Burks PP. - TR 82-1
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TABLE 1

THRsEERCTOFwrAT
QUETRACTARILITYOF
CAFROMYRK (Ret. 2)

Initial C8 concentration on 9450 I & T yara - 600 poe
£08RemaininganYara

Time of Heat (minutes) moc usc oc
10 sa wo
20 nu wo
3 nwo wo
“© a wm wo

NID Not detestable, « 5 ppm

. Least Square Fic for proposed lst Order DecarborylationZoroisse
150 ¢ Anon (exatpucer)

-0.106¢ 04
nse Aho oe +10.C > (010610 0155) = 2.16
(close to “rule of thusb” for teaperature dependency of kinetic
ceactions. +10 C roughly doubles esction rate)

“0.725
Exteesolation to 200 C Boho

©2107. A= 04 spe which te < 5 ppm ainizim detestable limit
-1084x

Extrapolation to 325 C (Siacering) A = Ao eo
701 poh at © = 0.0014 minutes - 0.1 seconds

sPRO00348
EID714260

000171



eee1
Np

ron souoH
A 5

: ai
¥ z fy
ui Jd
Say Fe

} !t i

4 k PY3 ii 32
i m=, Mh
i veAizo = HWoonz wanes © i 5° . ce

yi TR isyo oil
4 ode ou
§ Noe $8
§ vigl= |2 3 © vo.

y LE
BE
HE
erst
84ste

000172



* Faure 2 |

HSS BALAKCE GF CO USTHD igh HILL TEST RESULTS

SPRURNGE WASTE ATER"TRERTRENT SYSToHNOVERGER 13, 1901
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FIGIRE 4
FROPOSED MASS BALAKCE AROUND WASTE UAER svsTEn

NOVEMBER 13, 1991
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