This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally
applicable. Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports

HETA 86-445-1831 NIOSH INVESTIGATORS

SFPTEMBER 1987 RidedW. Hatle CIH

ALUMINUM COMPANY OF AMERICA Fred D. Richerdson, M.D., MSPH

LAFAYETTE, INDIANA Miched S Crancdll, CIH
SUMMARY

Onduly 16, 1986, theNationd Ingtitutefor Oooupetiond Sfety and Hedlth (NIOSH) recaved areques from
employessa the Aluminum Company of Amaica(ALCOA) fadlity in Lefayette, Indiang, for evelugtion of
potentid oooupetiond expoaLresto payciaineted bipheyls (FCB9) intheUnit [l edrusonaea. Intheped,
ALCOA usd RCB-aontaning hydradic fluidsin thar duminum extruson presses

NIOSH condudted aninitid Stevisit in Sgptember, 1986, toidentify gpadific hedth complaintsand to atan limited
evironmand detatoward devdopment of afdlon-up Survey pratoodl. A reumvist wasmedein Feruary, 1987,
to conout further evironmental monitaring and to cdlledt bidlagicdl goedmensfar ssum PCB deamirdions
Environmantd ar samples adllected during this ssoond vist (bath bregthing zoneand genard aregy N = 14) ranged
from 11to 20 micogamspa audic meer of ar (ugn). TheNIOSH Recommended ExposureLimit (REL) is
10ug?. PCB contamination on"high-contact” Surfaesranged from "trace” concentrationsto 900 ug per Souare
maer (ugin). NIOSH investigatarshave suggested a50-100 ug/in? guiddinefar PCB surface contamingtion
besed upon bedkground levdsfound invaiouslocaionsinthe U.S. Resutsof themedicd monitaring indicated thet
sgum PCB levdsmesaurad inthe ALCOA population (0- 159 nenogramgimilliliter (ngfil)) do nat exceed those
af thenomndl (non-oocupetiondlly exposed) population (0- 24 ngfimi) !

Although resits of thehidogicd ssmplesindicate ssum FCB levdsdf extruson areawarkascomparadeto the
nomd population, environmentd monitaring indicates expoauresto arbome PCBs abovethe NIOSH REL.
Recommendationsfar reduding unnecessary exposuresto PCBsinthiswark environmeant aremedein Sedion VI
of thisrgpart. Theseindude gpprariate parsond protedtive dathing, and deanup of the contamineted arees
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INTRODUCTION

On iy 16, 1986, NIOSH received arequest for ahedth hezard evdugtion from employess of the Aluminum
Company of America Laayete Indiana Thereguest wesfar evdugtion of exposresto PCBsada
Ogermintion of the patentid for rdated dhronic hedith efedsamong medhenics dedridans gparators and mill help.

Aninitid stevigt was conducted on Sgatamber 34, 1986, to meat with ALCOA manegamant and employessto
beter ddfinetheaessof conoam, idantify any goeafic hedth complants and acopirelimited evironmanid data
towad devdlogpment of an goprgpriatefdlon-up survey pratocd. A mmary o reslitsof themedicd intaviews
and the PCB bulk and surface sampling detacdllected during theiinitid visit werergparted inletters deted October 2,
1986, and October 27, 1986. A fallow-up evauation was conducted on February 3-5, 1987, whichinduded
ufaceand ar ssmpling for PCBs employeeintaviews and aoguistion of dlood samdesfor sum RCB
Odemingions Resutsdf theervironmental and medicdl monitaring conduidted during thefdllow-up evaugtionwere
ddributed inlettersdeted Jine 18, 1987.

BACKGROUND

ALCOA, a itsLafayette Indang fadlity producesextruded tubuar duminum: Thesepartsaredesgned primaily
for drudurd auppartin avaiey of goplications rangingin szefrom s, thintubes tolong, andled partsused far the
intemel drudured aradtwings Theareaunda dudy (Bxtruson Unit #1) contained thethreelarget pressssinthe
fadlity, requiring anumber of employessfar goaraion and maintenence. Other arees of thefadlity contained sreller
pressss ganardly aparated by asngleindviddl.

Bxtruson Unit #1 conadsof threepresses; #521-23. Theprooessinvavesprehedting of duminumingatsin
indudion hegters placamant of theingat into the hydraulically aperated pressesand goplication of pressure

Aswascommoninthe1950sand 19605 AL COA introduced agynihdlic fireresgant hydradic flud which
oontained FCBs to minmizethe potentid hezard of employee bumsfrom goening, flaming fluid. All hydraudic
s/demswithin S0 fedt of an gpan flame or ancther source of high temparaurewerespdlied with thisfluid. A typicd
pressinthe Unit |1 extruson area(#23) contains (uses) 3500 gdlansof hydradicflud. Sncethelate 19705
ALCOA hesundargoneasydemetic deen and flush of thehydraulic systems and reported thet curant PCB levdls
inthehydraicfludsand codantsaredown to 34 partspar million (ppm). Levdsaof lessthen 1 pom FCBswere
meesred in samplesof thehydraulic and codlant fluids abatained by NIOSH during theevdugtion However, as
detamined from our conversstionrswith manegamant represantatives and Unit [ employess ahidary of dranic
leskage mdlfundions and repairsduring thetimethefluid contained PCBs goparantly arested acondition of
widespreed cortamingionwithin thefedlity.

Jobtitlestypica of presswork indude press oparator, assdant gpardar, presshedler (reponsblefor preshegting of
ingats), lubricator, run out teblegperator (menegamant of extruded parts), and caller. Thesejoosaretypicaly
conducted & thefloor levd sumounding thepresses
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Thepressesaremantained by apod of gopraximetdy 15 maintenencewarkers medeUp of generd medhenics
dedridans adlabares Thehydrauicand codart linesand pumpsreuire maintenence adtivitiesbath inteme to,
and bdow thepressss Bdow eech pressisasaies o catlacombs containing thehydraulic and dedricd equipmet.
Theeaessaetypicdly oekad with thehydraulicand codant fluds

IV. EVALUATION DESGN AND METHODS

A. Bwviromaid

Todgaminethe patentid for damd expoaureto PCBs anumbe of wipesampdeswere dataned from
vaiouswarking sufacesand todsduing theinitid and fdlon-up Stevists Thesesampleswereadlleted by
using 3' x 3' gazeswatcheswetted with 8 millilitars (i) of hexang andwipinga0.25nt aea "Bulk”
samplesd floor and wal srgpingsand hydraulic and codant fiuidsweredso datained.

Duing thefdloa~up evaugtion, evironmentd ar monitaring wes conducted during the day dhiftsof
Feruary 4-5, 1987. Gangrd areaand bresthing zone (personel) ar ssmplesweare cdlledted by dranving ar
through 150 milligram (mg) flarisil tubes attached to bettery operated sampling pumpsa aprecdlibrated flow
retecf oreliter per minutefor theduraion of thedhift

For andyss theflansl tubeswere ssparated into thar primeary and bedkup sedions: Eech ssdtionwies
desorbed inoneml of hexenewith sonicationfor 1/2 hour. Thegesdyometoggohicandysswes
pafamed on aHeMett-Padkard Modd 5730A gas dvomatograph eouipped with an dedtron cgoture
Odtector and accessriesfor capllary coumn cgpahliies A 30mx 0.3Immfusad slicaWCOT callary
cdumn coeted intamdlly with DB-5 wes used with temparature programming from 210° C (hdd for two
minues) 1o 31° Ca araedf 8° Cminute Hvepercat methenein aigonwasused ssthecarier ges The
inedor wesopaaedintheditessmode Thepresanceof an Arodor wias detemined by comparisonwith
dandard samplesof Arodors 1016, 1221, 1232, 1242, 1248, 1254, and 1260 obtained from the EPA.
Quentitaion wespafamed by summing thepeek heights o thefivemgiar peeks of the tanderdsand
compaing thosesumsto those df thesame pesksonthesample The NIOSH cdaulated limit of detedtion
was 013 uysample whilethe clauated limit of quentitaionwes 044 uy'sample

Thegauze ssrdesware preparad for andyssby exractionin40 ml of hexanewith deking for 0 minues
Thehexanewastrandared to aconcaniraor tubeand the gauze wasrinsad twicewith 10ml of hexane The
conoatraed hexaneduaent wesdeened on aflanisl cdumn and thesampleweslrought to afind vdumedf
threeml. GC ardysswesthesameasprevioudy destribed for theflandl tubesamples
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B.

Medcd

TheUnit Il extruson areawas conddared by ALCOA to bethemost heavily PCB-residud contamineted
aea Twaty-two pasoswereidantified by ALCOA menegamant asbang presswarkersor having press
mantenenceregponshiliiesduring themaming (7AM-3PM) shift. Sxtean of these parsons (6ght opardars
fivemednanics two lebares anededridan) wearerandomly sdeded for dincd inlevievsduing theinitid
vigt. Therewaenovishledamd Sgnsdf taxic eqposurenor symptamsinthisgroup. Thefdlon-up aurvey
wasintended to hidogcdly evduatearpoyessintamsd ssum PCB levds

Toasg inthefalow-up evdugion ALCOA provided alig of parsonnd thet weredesgreted asshaving
wark hidories primatily assodated with ather Unit | or Unit 1. Rersonnd from theseunitsweremetched to
eech ather by typeof wark and length of employmeant inthar designeted area(Unit). Unit | personnd hed an
avaaged 147.7 monthsof work expoaureto theUnit | area. Unit | parsonnd hed en average o 166.6
monthsof wark expoauretotheUnit Il area. Theseduraionsof exposrearedatidicaly equivdet. Seven
metched parswererandomly sdedted fram theabove mentioned li. A snglevduntss from menegamant
wasindudad to rgresant a"no expoaure’ categary. Each of thefifteen partidpentscompleted alrief wark
higory quedionnaireand hed asampleof blood dravn for ssum PCB andlyss

V. EVALUATION CRITERA

Taxiadogy

PCBsarediainated araméic hydrocarbonsthat were menufadtured in the United Satesfrom 192910
1977 and primatily merketed under thetrade name Arodor? PCBsfound wide usebecausethey areheet
dehle resgtant to chamicd axidetion, adds besssand other dhamicd agants debleto axiddionand
hyddyssinindudrid uss havelow sdullity inweter, low flamméhlity and favarddle didedtric propaties
Addtiondly, they havelow vepor pressred ambient temparaures and visoosity-temperaure rdaiondhips
whichweredltaefor awidevaidy of indudrid goplicaions PCBshave bean ussd commenadly for
inaulaing fluidsfor dedricd equipment, hydradicfluids heet trandfer fiuids Iubricants pladiazas ad
componantsof sufececodingsandinks®

Thedffaet FCB mixturesmarketed under different trade nemes are often dneracterized by afour-digit
numbe. Thefirg two dgitsdenatethetypedf compound (12" indicating biphenyl), and thelatter two digits
gvingthewaght paroataged dilaing withtheexagption of Arodor 1016, Inather commedd
preparaionsthe number codemay indicate the gopraximete meen number of dlarineatomspar FCB
maecue(Prenodar, Clophen, Kenedhar) ar thewaight parcantege dof dilanine (Fendar).

PCB redduesare datedtablein vaiioustissues of parsonswithout known cocupetiond exposreto FCBs
Meanwhdehlood PCB levdsrangefrom 1.1 to 83 partspear hillion (ppb), whilemesn ssum PCB levds
rangefrom 2.1 to 24.2 pob for parsonswithout known oocupetiondl exposre’ Mean saum PCB levds
amongworkersin one cgpeatar manufadtuning plant gudied by NIOSH ranged from 111 to 546 pob, o
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gpraximetdy 5to 22 timesthe beckground levd inthe community. Meen ssum PCB levdsamang
workeasintrandame mantenenceand reper typicaly rangefrom 12 to 51 pb, conddaradly lover then
amongwarkasa capeditor manufaduring planis®

PCBs taxiaty iscomplicated by the presence of highly toxicimpurities espadidly thepdydhlaingted
diberzofurans (FCDFS®, which vary in amount beween PCBsfrom different menufadurars” and PCBs of
differet paraant dlaingion,” and which arefound ininareesed conoentration when PCBsundargo
incompletepyrayss®® Aswell, different animel gpedies induding men, vary intheir pettam of bidagic
regponseto PCB exposure™ Two humengaidamicsof dlaraong Y udho' and"'Y u-cheng)” fromingesiion
o cooking all aoddentdly contamineted by aPCB hegt-exdnengefiuid usad intheall's pesteurization, have
besn destribed in ol 2 Although PCBswareinitialy regarded estheetidogic apatinthe Y usho study,
andysssdf thedffending cooking ol demondrated high levdsof FCDFsand palychlarineted quartaphenyls
aswl asather unidantified chiarineted hydrocarbons in edditionto FCBs ™

Theresitsof indvidud dudiesaof PCB-expossd warkesareremarkadly consdet. Among the
aosssdiond dudiesdf theoooupetionelly exposad, alack of dinically goperant illnessin stuationswith high
PCB expoauressaTsto betherde. Chlorammewas dosaved in recant Sudiesof workersin Iy, ™ bouk not
amongwarkasin Audrdia®® Finland® or the United Sates>#2 Wesk positive codaionsbetwean PCB
expoaure or saum PCB levdls and SGOT %8 GGTR(5,15,19,20), and plasmatriglycarideshave ben
reported 322 Condationsbawean plaamatriglyoaides® and GGTP* have dso bean found among
community resdentswithlow levd PCB expoares Causdlity hesnat beanimputed to FCBsinthese
aossstiond dudies

Thelntemationd Agancy for Research on Canoar hes conduded thet theevidencefar PCBs
cadnogeniaty toanimesand to humensislimited. *Cartain paydiaingied biphenylsare cardnoganic to
miceand rasdter thar ord adminidration, produding benign and mdignart liver negdlaars Ord
adminigration of paychlaineted biphenylsinoreesed theinddance o liver neodlaasin ratsprevioldy
exposad to N-nitrosodighylaming®.

Inamortdlity sudy among workersat two capeditor menufedining plantsin the United Sates® agrester then
expected number of absarved degths from hepetahiliary cancer and cancer of theredumwerenoted.
Nether increesewesdatidtically sgnificant for both sudy Stescombined.

Howeve, inarecant unpubdished updete of thissudy, with fallow-up through 1982, theexaessin

liveraliary tract canoer wes atistically sgnificantly devated (5 dosaved vs 1.9 expacted), wheressan
exasssincanoe of theredumwesdlill devated but nat gatidicaly sgnficat. Inamartdity Sudy among
workersa acapeditor manufeduring plart in Iy, meleshed agtatistically Sgnificart inoressein numboer of
dethsfromdl negdaans When andyzed ssparatdy by orgen systam, degth from neodlaams of thedigedtive
organsand paitoneum (3 absaved vs 0.88 expected) and from lymphetic and hametopaiic tissues (2
obsaved vs 046 expetted) waredevaed. Thissudy wasreoantly expended toindudedl workeswith
arewssk or moredf earployment with vitd gatusfalon-up through 1982, Intheupdated resLits therewes
adaidicdly sgnificant exoessin canoer anong bath famdes (12 dosarved vs 5.3 expedted) and mdes (14
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aosaved vs 7.6 expected). Inboth groupstharewere nonsggnificant excessesin lymphetichametopaietic
canoe and agatigicaly sgnificant excessin digestive canoar among males (6 oosaved vs 2.2 expacted).

B.  Oocupdiond Qitgia

1

Airbomecontiamingtion

Asaguidetotheevdugtion of the hezards posed by work placeexpoares NIO3H fidd 9&f erploy
environmantd evaugtion aitaiafor assessmat of anumbe of dhemicd and physcd egats Thee
aiteiaareintended to uggest levd s of expoareto which mogt warkesmay beexposad upto 10
hoursper day, 40 hours per wesk for awarking lifetimewithout expariendng adverse hedth dfeds It
i howeve, impartant to nate thet nat dl workerswill be protedtied from edvarse hedth efedtsif thar
expoaresaemantaned bdow theselevds A smdl paroantage may expaianceadverehedth efedts
becausedf indviduel Susogatillity, apre-edding medicd condition, andlor ahyparsarsitivity (dlegy). In
addtion, some hezardous SUbdances mey act in combingtion with ather work placeexpoaures the
ggnard evironmat, or with medicaions or parsord hebaitsof thewarker to produce hedlth effects
evanif thecooupetiond expoaresarecontrdled a thelevd st by theevdugtion aitaion. These
combined éfedsare diten ot conddared intheevdugtion aitaia. Alo, somesLidancesare
absorbed by direct contet with the skin and mucous membranes, and thus patentidly increesethe
ovadl eqpoare Fndly, evdugtion aiteiamey dengeover theyearsasnew informetion onthettaxic
efedtsdf anegat becomeavalade

Thepimary sourcesdf evironmantd evdustion aiteriafor thework paceare 1) NIOSH Gritaia
Dooumentsand Recommended Expoare Limits (REL9), 2) the Amaricen Canference of
Govemmantd Indugrid Hygeansts (ACGIH) Threshdd Limit Vaues(TLVS, and 3) theUS
Depatment of Labor (OSHA) Pamissble Exposire Limits (PELS). Often, the NIOSH
recommendaionsand ACGIH TLV 'sarelowver then the cormregponding OSHA PELs TheNIOSH
RELsand ACGIH TLVsareuadly besed on marerecart infammetion then arethe OSHA dandards
The OHA PELsmey d<o berequired to takeinto acoount thefeesihility of contralling expoauresin
vaiousindugrieswherethe agantsare ussd; the NIOSH-ecommended exposurelimits by contrag,
are bessd primexily on conoamsrdaing to the prevention of cooupetiond dissese Inevduding the
expoarelevdsand therecommendationsfor redudng theselevdsfoundinthisrepart, it haud be
nated thet indLetry islegdly required to meet thoselevd spadified by an OSHA PEL.

A imewdghted average (TWA) expoaLrerdearsto theaverage artome concentration of asudance
duinganamd 8- to 10-hour warkday. Some subgtanceshave recommended shart-tam expoaLre
limitsar calling vdueswhich areintended to Sppdemant the TWA wherethare are recognizad toxic
dfedsfranhigh, ort-tam expoares

NIOSH recommendsthet arbomeexpoareto PCBsinthewark placebelimited to e or bdow the
minimum rdiadle detedtzble concantration of 1 microgram of PCB par aulic meter of ar (ugh) (Lsing
therecommendad, pubdished NIOSH sampling methods) detlemined asa TWA for uptoa10+r



Peage 7 - Hedth Hazard Evduation Repart NO. 86-445

workday, 40hr workwesk. The NIOSH REL wasbesad upon thefindings of adversereproductive
dfedsineqaimantd animds onthecondusonthet PFCBsarecadnoganicinrasand miceand,
therefore, patentid humen cardnogansinthewark place, and onthe condusionthet humenand animd
dudeshavenat demondrated alevd of expoareto PCBsthet will nat sugect workersto possbleliver
injuy?

OSHA promugated itsPEL of 1 mgfine? far arbome dhioradipheny! produdts (PCBS) containing 42%
dlaineand 05 myfi? for diloradipheny! products containing 54% dhlarine detamined as 8-hr TWA
conoantrationsbesed onthe 19968 ACGIH TLVs® The TLVs which haveremeined undhanged & 1
mgi? and 05 mgyi® through 1986, are besad on the prevertion of liver injury in expossd workers
The ACGIH Shart Tem ExpoaLre Limits (STEL) for airbame dilarodiphenyisare 2 mgfi? and 1
g for 42% and 54% chlarine procucts respedtively. TheOSHA PEL andthe ACGIH TLV ad
STH. vduesindudea"Sin" natation which refersto the potentia contribuionto overdll exqpoareby
the cutaneousroute, induding themuoous membranes and eyes; by ether arbame or direct skin contact
with PFCBs

2. QufaceCotamingion

IndUy of 1985, an advisary pend was convened to provide guiddine recommendationsfor ar and
ufacedeanp for FCBs diaxing and furansfar the Sate Highway Department Bulldingin SantaFe,
New Mexico. Bath NIOSH and the EPA werergoresanted onthispend. Theseguiddinesinduded
gadficationsfor RCB conoantrationsin office aress nat to exossd 50 ug/in? on“warking'* surfaces
Examplesof working surfacesindudad "high contat” itams such as desk topsand dreirs: Although
gdication of theseguiddinesto theindudrid eviranmant isdifficult, recommeandationsby aNIOSH
investigator (ne 1986) for surfacedeanup of PCBsin an araratt renvork fadility proposed 250 ugin?
for low-contact surfaces, and 100 ug/n'? for edud arareft parts: Thesearitariawerebessd uponthe
bedkground levdsfound in severd aressof the.country in dfficeenvironments and the patentid for
vporization/agrasdization of FCBsfraom contamineted surfeoes

Marerecantly, the Ervironmental Rratedtion Agancy pubdished asall deanup pdlicy (April 2, 1987 -
52 AR 10638) whichindudes disoussons of induetrid surfanes contamineted fram PCB saillscoourming
dter May, 1987 (Appadx A). Inthe"Devdopment” sedtion of thepalicy (Risks Posed by Lesksand
Sallsof RCB9), the EPA datestihet theesimeted level of onoogenic ik assodiated with damdl
expoauresaf 50 ugin? of PCBson hard, indoor, high-contact surfacesisbewean 1. x 10° and 1. x 10°
(lbetwen 1in 200000 and 1in 1,000,000; usdly dated intemsof workerswith a30 year wark
higary). A hightaontadt indudrid surfaceweas defined as"asurfacewhichisrepestedy toudhed, dften
for long paiodsdf time" Manned mechingry and contrd pendswearegven ssexarplesof
high-oontact Surfaces: Thepdlicy dso ates "Redidug PCB levdsaf 1000 ugin? onindoor
low-contact aurfacesinindudrid aresswould nat beexpedted to reaut in Sgnificant eqpoaures”
Exardesdf lon-contadt indudrid surfacesindudad aalings walls floors roofs reedwaysand
sidawalks utlity poles unmenned medhingry, conarete padis benesth deatrical epipment, curding,
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extaior drudurd building components indoar vaults and pipes. However, in EPA'sconddaraion of
thecodshendits and agenard ladk of detaon theincremantdl cogisof decorntamingtion to various
leves thesaill desnup pdlicy Find Rulerequiresthet high-aontect and low-contact indugtrid surfacesbe
deanad to anly 1000 ugyin'?, or 10,000 ugyi'? for low-contact, nonHimpavious surfaoes with
axgudaion Thepalicy doesdate hovever, thet highroontact Surfaces such asmenudly oparated
mechingy may recuire urfane gandards mare ringant then 1000 ug/n, basad upon resuits of
EPA-gponsored dudies

VI. RESULTSAND DISCUSSON

A. BEnviromaid

Duing thefdlow-up evaugtion on Feoruary 4-5, 1987, one df thethree pressesin the Unit | extrusion areawas nat
oparaing dueto ascheduled revork (#23 press). Sevard medhanicd difficultiesweare expaienced with the
ramaning two presesinthearea (#s 21 and 22) which resuted in asubgantid amount of "down ime” during the
emvronmatd evdugion Althoughthisresulted in our inghlity to adllect parsord, bresthing zonesandesfromthe
pressoparaors wewereadeto collett bresthing zone samplesfrom maintenence warkars during repairs of the
#2 res Al weweaeddeto adledt generd aeasamplesfrom dationary locations neer presscontrd pends
which represant locationswhere the press gperatorswould pend the mgarnity of thar time:

Four pasond, bregthing zone sampleswere adlledted from meintenence employess during repars of the#22
press Timeweghted averapeexposuresranged from 1.1 to 1.6 ug/in, averaging 14 ugin® (Teblel). Four
genard aeasamplescdlected & the.contral pandsof the#21 and 22 pressesranged from 1.5t0 20 ugin?,
avaaging L8 ugh. Sx full-dhift areasamples collected from the meintenence pits b ow thetwo pressesranged
from 1.3to0 20 ugin?, averaging 1.6 ughn™.

Qfacesampleswere adledted near the presses inthe bresklunch aress from persordl items of theemployess
and from ather gant aressinduding the Unit | extruson areg, thelodker room, and theadminigrative dffices (Teble
I1). Of 16 suface samples adleded withinthe Unit 1 areafrom "high-oontadt” surfaces (Surfaceswhich canbe
repegtedy touched with unpratected skin), contamingtion levdsranged from"trace’ quantities (detedtable, yet bdow
theamount recired for aoourate quantitation) to 900 ugn. Threesamples cdllected from todlsused onneer the
presses (hammer, wrench, and sorgper hendles) ranged from 829 to 2590 uglin?. Two samplesadlledted framthe
floor inthelundladker room for the meintenence medhenicswarergparted a 636 and 2632 ugnt. Samplesfrom
floorsnear the presseswiere reported a 39,000 and 58,000 ug/in'.

Buk sardesof ssvad meaidsweareadledted in Sgatember 1986 for FCB deemingtions induding suface
dudgefromvaiauslocations hydraulic and codling fluids and gparator'sgoves (Tedlelll). Thehydradicand
coding fludswerereparted & lessthen 1 pom. Sx samplesof sufacedudgefram floorsnear thepressesand on
itemsinthe presspitsranged from 19to 640 pom. Two samplesdf aatton glovesusad by pressoperdarsweare
reported a 36 and 160 ppm.
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B. Medcd

All 15 patidpents hed mesared saum PCB vauesin therange of nontoooupetionelly exposad (0-24 ngiml). The
Unit | and Unit 1l parsonnd hed anaverageof 147.7 monthsand 1666 months of wark exposLrerespedivey, per
parson, intheseddindwok aess Theseduraionsof expoarearedaidicaly equivdet. Saum PCB levdsfar
pasonsinduded inthedinicd aurvey aeliged in TedelV, exduding theddafor thesngemenegamant
rgresaidive Puralit of theansiver to the pre-survey conoam about apossbledifferencein PCB exposure
betwean Unit | and Unit 1 parsonnd (intermsof saum PCB levdg) wesdill pursued desptethe dfarementioned
suMPCB realits Itwesdlill possbleto havehigh-nomnd PCB levdsamong somedf theemployessvaas
low-nomd levdsin ahers the difference patentidly acoounted far by adifferenceinwark exposure Incompaing
Unitl versusUnit 1l parsonnd ssum PCB levds

1 Unitl pasond hedamean Aradar 1242 ssumlevd of 443 nenograms/milliliter (ng/ml), and theUnit 1
parsod hedameen Arodar 1242 ssumlevd of 550 ngiml.

2. Unitl pasonnd hedamean Arodor 1260 ssumlevd of 1012 ngfml, Unit 11 personnd hed ameen Arodar
1260 saumlevd of 686 ng/ml.

Neither of theaboveliged differacesin meen PCB levdsisdatidicdly Sgnficat. A posshleeqanetionfor the
ladk of differencein mesaradle saum PCB levdsbawean thetwo groupsistiet Unit | and Unit [ parsonnd are
datidicaly indidinguishebleintamsof duration of exposureto Unit 11 by sdf-reported work hidary. Therefore
mean PCB levds(mPCB) ((Arodar 1242 + 1280)/2) for dl pertidpentsweare compared egaind eech athe. In
thiscomparison wefound no essodation between duraion of Unit [ exposureand ssum PCB (=.0).

ThemPCB for eechtypedf employee desgnation represantad in the sample group (press gparaars aboras
dedridans manenencgganad medencs islided in TadeV, exduding thesngeindvidLel from menegemant.
Thareareno Sgnificant dfferencesin mPCB bawem ay of thegroups for @ther Arodar.

C. Disusion

Bxpaimentd wak inlabaratory animassuggeststhat aerosdlized PCBs arergaidy absorbed inthelung, with little
dveda depasition, fdloved by hepetic upteke A platesuin hepatic aosorption canbereeched inthe casedf high
ar conoarationswith SUbssouiant rediribuion to high fat contart tissuesand exardion with sdlidwede. Thareis
vay litleurinary lossof unmetabolized PCBs® Mesaured saumleve issubject to vaiahility dueto PCB dosean
thedatedf messramat, individud meabdlic rate, and sysamdic (|abaratary) vaidion Seum samplesdravnon
Feruary 4, 1987, weredatained in themaming and as such may nat reflect pesk PCB draulaiary levdsfor thet
paticuar day.

All ful-ghift ar ssmples (both bresthing zoneand genad areg) adlledted inthe Unit 41 edruson area(N=14) were
abovetheNIOSH REL for PCBsdf 1 ugfin®. Thesmdl rangedf drbome conoantrations (betwean 1.1 and 20
ugih) and therddively lage dgances betwesn samplelocations, Suggest no singlepaint source of expoaure
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vapanization/aerasdlization from thewide goreed surface contamingion isthemodt likdy source: Although bulk
smpleardyssaf theaurant codant and hydraulic fluidsreveded lessthen 1 ppm PCB contart, hidaric leekege of
the PCB-contaning hydradic fluid gpperenty resuited in Sgnificant sufececontaminetion. Although FCBshave
rdatively low vgpor pressuresand tend nat to vadldtilize, thelarge sze of the contamineted surfaces undoubtedy
contributesto arbome PCBs: Also, PCB-contamingted press surfaceswihich become hat during gperationwill o
resuitin FCB vgporization

Air smples adlledted inthe Mantenence Mechenicslundlodke roomwerergparted as"'trace’ quantities
(quentitiesabovetheadyticd limit of detedtion, yet of insUifident anounisfor acourate quanttation).

Sufaoeswhich recave repested contedt aredf particular concem. Wipe samples adlledted from thesetypes of
ufasesintheUnit Il area(i.e, wark bench, contrd pend, gar rall, etc)) hed conddarable vatidionin suface PFCB
contamingtion (29- 900 ugin?). Aspresanted ealier, the EPA hesestimeated therrisk of developing canoer from
repested exposreto 50 - 100 ugn? on highroontact industria surfacesto bebetwean 1in 100000and 1in
1,000,000 2 Although NIOSH offersnojudgemeat astowhether thisisan acogatablerisk (i.e the NIOSH plicy
for ugpect cooupationd caranogans Such as FCBsisto contrd expoauresto thefullest posshleextart) 50- 100
ugin? does gppear to bedaseto"background' PCB-contamination levelsfound in severd areesof the United
Sates usng thesame surfacewipe prooadures as usad within the AL COA fadlity™ . Therefore reduding
contamingtion levelson the high-contact Surfacesto 50-100 ugfin? would essarntialy contrd exqoguresfromthisroute
(skin conted) tothe"fullet posshleedtat” Asdsoussad ealier, vigponization from contamineted urfeces (induding
low-contedt) isundoulatedly contributing to arbomeexposures: Decontaminetion of these rfaces particulaly
urfaceswhich become hegted during the extrusion process should resLit inlowered arbome expoares. Suface
sampling of the# 23 press which wasreoantly deaned and repainted during the scheduled revark, shouldindicate
thedayeeof decontamingtion forded by thistypedf procedure

Thedfidancy df the FCB wipemahods usad duing thisevdugtionisnat knoavn. Because df theusedf asalvert, it
iscbviousthet thismethod doesinat represant the adtud amount of PCB avallableto, or absorbed by, skin contact of
contamineted surfeoes: Rather, thiswipe proosdureisusad to deeminerdaivelevdsof contamingtion. It shaudbe
noted thet congderale variation can be expected between investigators (using the same procecre), and where
vaiaionsto the procedureare usd (1.6 useof Whetmen Smear tabsrather thet gauize, or use df dry vs wet Wipes).
Thaefore suface contamingion datiashould beintapreted intems of rdlaive conoentrations and usad asaguide
towvad identifying aesswhich Sould recaveremedd dfarts

Thefeeshlity of deaning the high-oontadt, herd, soath surfeces ner theextruson area(i.e contrd pends wark
bendhes) toaleve of 50 - 100 ugin? isdemonstrated by the PCB-surface conoantrations on the lundh/oresk tebles
adjacant tothe presses (“'trace! to 52 ugin). Thesetablesrepartedy recsive rautinedesning with typicd janitorial
deanas Howeve, any decontamingion efart houd invdveasurface sarpling program, to ddemine
dfedivanes

Qurface samples dotzined from four todls used in the extrusion arearanged from 308 ugyi? onagdll wrendh, to
2590 ug/n'? onthewooden hande df asrgper ussd todeen dudgeinapressit. Although thisisacuitelinited set
of detafromhend todsintheextruson ares, it doesindicate the patentid for subdiantid surface contamingtionon
theseindrumants
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Two sufacesamplesfrom floarsin theextrusion areawere rgported a 30,000 and 58,000 ugn?, indicating a
rdaivey highlevd of suface contamingtion onthewdkwayssurounding thepresses Thefloarsare condructed of
pitchimpregneted woodenblodks: Inaress diredtly adjaoant to the presses; they are covered with comugated
duminum. Inmodt aessnear thepressss alayer of gressadudeispresant on thefloar surfeces asisthecaseon
mod dl axfacssinthepitarees Although the degree of Sunoessresulting from encgpauliation hesnat beenwl
doocumented, nor heve encgpaulant metaridsbean evduated, thisoption may prove usful inaress urounding the
presses

The PCBson aufacesin the pressaress wereidentified as Arod or 1248 and 1254, wheressthe arbome PCBs
weaergoated ssArodor 1260, Thedffarenceinthe PCB contatinar vasusthet on aufeossisbdieved tobe
dueto aphenomenaknoan as FCB evichmat, wherethe vigpor pheseisaiched with lover dilarineted
homdogues(exhibiting rdativey higher vigpor pressures) rddiveto themixture on thesufece

Althoughthebidogicd monitaring indicatesthet lood-RCB levdsarewithin therange of thosefound in
non-occupetiondlly exposad persons environmenta monitaring hesindicated arbome PCB conocantrations ébove
theNIOSH REL. Thiscooupetiond expoare pressntsan uneoessaty 1isk, and intheopinion of theNIOSH
invedigetarsit shoud bedimineted

VIl. RECOMMENDATIONS

1. Theonlylongterm sdution for redudion of PCB expoaresexpaienceby Unit |1 exruson areaamployessis
deontamingion of thearea

a Duetothevaioustypesdf sufaoespresat inthearess pilat Sudeswill beneoessary to damondrate
effedive deenup/decontamingion tedniques: Althoughlitle detaare avallable onthe usedof encgpadantsfor
aontamingtion contrd, thisgpiion mey prove ussful insomeaess o thefadlity.

b. A pog-decontamirgion samping protood (both surfaceand ar) will bereguired to eare effedtivaness

c.  Sringatcontrdsshoud beimplementad to protect againg recontaminetion of deened aressduning the
deanup fart, paticuiaty through tradking of PFCB contamineted meterids

2. Ceanupd thecontamineted surfaces should reduce arbome contaminetion to acogpteblelevds However, a
monitaring program should beingtituted to assurethet arbome exposures are bdow aogatablelevd s (NIOSH
REL for PCBs= 1.0 ugm). If adecortamingion programisnot suocessful inreduding airfbome exposresand
PCB conoartrationsremain ebove 1.0 ugin?, the Unit || extrusion areashould bemede amendetory reairetor
aeg, and employessprovided arganic vapar catridge resairatarswith adudt prefilter. Congdaing thearbame
conoantraionsmessured during our investigetion, it isthegainion of the NIOSH invedtigetor thet thistype of
regairator, if proparty wom, will reduceworker exposureto ar bdow the NIOSH REL. [f itisdetamined thet
regaratorsarerequired, the program must comply with OSHA regulations 20 CFR 1910.134.
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3.

Twogovesamples(partionsof theindex finge) were dbtained from press oparatarsand andlyzed for PCB
content. ResLitswerereported a 36 and 160 ppm. Catton gloves do nat provide protection againd pamestion of
PCB laden metgrids  Absomption of the FCB-aden allsthrough the cotton meterid and retartion of theallsagaingt
theskinispahgosworsethen no pratedtion. Sudieson PCB-reskthrough times of sdected materidsindicatethet
vitrile viton, viton S, buiyl, nitrile, and negprene metaridsdford thehighe levd of pratedion. Referencetothis
sudy isrecommended® Sdedion of govesshouldindude cordidaration of the;jdo, duraillity of thematarid, and
typedf FCB-aden materid encountered

AaesstotheUnit 11 edruson areashould belimited to essantid personnd. Inadditionto ather pratediveitams
mentioned, theseemployess shauld be provided with compeny laundered coverdls and a"'deen Sdeldinty Sde!
locker room conogat (induding shower fadlities) should beindituied upon amva and upon leaving thefedlity.

Any todsussd onar near thepressesinthe Unit 1 areashould nat beusadinany ather areadf thefadlity, induding
ggad deenup equipmat such asbroomsand mops: Any parsond items induding hend todsshould be
thoroughly deened prior toleaving thepremises

Themadcd dgpatmeat shoud mantan anavaenessd trendsinindudrid hygene FCB sarding dda
Rafomamud SVIA-125 evadugion of ebonomrditiesshouldindude FCB expoaurein thedifferentid diagnogs

Conaumption o food in theextrusion areashould be disoontinued, and smoking should be disoouraged.
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TABLEI
AIRBORNE PCBs
ALCOA
LAFAYETTE, INDIANA
HETA 86445

Feoruary 4-5, 1987

OpadionLocation Dae Vdure() Concetrdion

(LB
Pea sondl (Breathing Zone) Samples

Laborer/#22 Press 2/04/87 393 135
MantenanceMedhend#22 Press 2/04/87 459 110
Mechenicd Apprantice#22 Press 2/04/87 406 158
MantenenceMedhend#22 Press 2/05/87 445 142
Gagd AreaSples

Contrd tehleft#22 Press 2/04/87 415 161
Contrd tehle#22 Press 2/06/87 436 188
Front pit near dec. motorg#22 Press 2/04/87 398 204
Font pit near dec. motorg#22 Press 2/05/87 464 175
Rear pit near ran#22 Press 2/04/87 112+ traog**
Rear pit nesr ran#22 Press 2/05/87 425 155
Contrd pard/#21 Press 2/04/87 386 150
Contral pard/#21 Press 2/06/87 446 200
Font pit beow contrdg#21 Press 2/04/87 382 128
Font pit bdow contrag#21 Press 2/06/87 47 149
Rear pit near ran#21 Press 2/04/87 374 136
LuchtableAreafar Medhanics 2/04/87 327 trace
LuchtableAreafar Medhanics 2/05/87 448 trace

*BEviromentd ssdling pump mafundion resuited in el sampevdume
**\duesin parathesssrgresat "trace’ conoatraionswhich areof aninauffidet amount to meet presribad limitsfor
aoouraequantitation.
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TABLEII
SURFACE SAMPLE RESULTSFORPCBs
ALCOA
LAFAYETTE, INDIANA
HETA 86445
September 34, 1986/ Feoruary 4-5, 1987

Location (surfecetype) Conoatration
(i)
Septamber 1986
Lunchtablenear #23 press (smoath duminum) 16
Tablenear contrd pend a #23 press (peinted metd) 56
Harizontd surfaced #23 pressnear contrd pend (peinted metdl) 184
Work bench gorox. 20 from #22 press (peinted metdl) 4
Lunchteblenear #22 press (smoath duminum) Trace*
Conird pend for butt Sheer & #22 press (3nooth duminum) 670
Work bench a #21 press (peinted metel) 29
Bxtard surfaced lunch pal dored near #21 press(pladic) 14
Lunchteblenear #21 press(smoath duminum) 8
Gear box & #8 press (painted metd) 17
Hoor of menislocker room; mainide near locker #3803 (conarete) 2
Hoor of Adminigrativedffices entry to plart in airwell (tile) 3
Dek topin Adminigrativedffices 1< floor (formic) 2
February 1987
#21 Resslunch table(amoath duminum) 52
Madalemanterancecat (Smoath duminum) 168
2" wrachin#21 pit (smoath metd) 308
Handrall ongarsto#21 pit; reer areanear ram (peinted metd) 900
Hoor near weter fountain at #21 Press (treeded duminum) 58000
Lunchteblea #22 Press(smoath duminum) 52
Hoor near #22 press (conmugeated duminum) 39000
Hamme hende (4.7'x115") from mantenence cat neer #22 press(wood) 829
Tow fok geaingwhed (1/2 of round, plagic whed )** 45
Sorgper hende(4.7'x40"); front areadf #22 pit (wood) 2590
Wrath hende (3'x30"), front areadf #22 it (metl) 2359
Luchiadeinaeafor meintenence mednanics (noath duminum) 12
Hoor inareafor maintenence mechenics ner lunch tebles (conarete) 2632
Hoor inareafor maintenence mechenicsnear lockers (conarete) 636
Bathinaeafor mantanence mechanicsnear lodkears (peintied wood) 7
Lodke inareafor maintenence mechenics (peinted metd) 10

* "traod' concantraionsweareae df aninauifident amount to mest presribed limitsfor acourate quiantitation .
**Natinug/n? meter
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TABLEII
BULK SAMPLERESULTSFORPCBs
ALCOA
LAFAYETTE, INDIANA
HETA 86445
September 34, 1986
SUBSTANCE/L OCATION Conoaniration (Arodar)
(Pom)
Sudge buld-up on fen guard#23 press it 640 (1248)
Hydraicfludfiuid levd indicetor - #23 press it ND* ()
Sufacedudge’dar wel in#23 hegter pit 5 (1248
ufacedudgenathwal - #22 presspit 30 (1249
Weatar-besad hydraulic fluididatained from lesk in#22 it 06 (1248
Surface dudge#22 pressbutt shear (edjeoant towipesampe) 2600 (1248
Govewom by asst. hegter op. 3 daysa #22 press 160 (1248)
Qufacedudgematar in#21. it duning repair 19 (129
ufacedudgefioar in#21 presspit 170  (1248)
Govewomby asst. op. &t #21 press 6 (1248

*ND = non-deected
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TABLEIV

SERUM PCBSIN ALCOA PERSONNEL*

Unit1
Arodor 1242 Arodor 1260
(ngfmiy*

408gml 105g/mi

6.69 144

732 140

307 808

224 825

438 1080

326 481

*menegamant represaniative exduded

**ngiml = nenogramimlliliter

ALCOA

LAFAYETTE, INDIANA

HETA 86-445
Feoruary, 1987

Unt2
Arodor 1242 Arodor 1260

11.3 159
339 38

5.37 565
5.09 753
6.67 823
362 319
344 3.73
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TABLEV

MEAN SERUM PCB LEVELSIN ALCOA PERSONNEL GROUPINGS*

Rarsonnd Graup (numbe)

PesOpaaas (2
Laborers @
Hedridans @
MaintenenodGen. Metharic (8)

*menegamant represaniative exduded
** nghml = nenogramimilliliter

ALCOA
LAFAYETTE, INDIANA

HETA 86-445

Feoruary, 1987
Arodor 1242 Arodor 1260
(ngfmiy<*
4.38gml 473gm
367 789
367 766
537 768



