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SUMMARY

On Deoamber 3, 1986, the Arkansss Departmeant of Hedlth requested the Nationd Indtitute for Oooupetione
SHety and Hedth (NIOSH) to evduste worker expoaresto palychlarineted biphenyls (PCB) a the ENSCO
hezardouswedeindneraor in B Doredo, Arkansss: NIOSH parsonnd condudied anlinitid wlk-through
ingpection on January 27, 1987, revienved company environmental sampling and blood PCB ddta, and then
conducted anin-degpth environmentd and medical Srvey on March 23-26, 1987.

Quantifideamountsaf PCB wearefoundindl 41 ar samplesodledted by NIOSH investigars Air
conoantrationsranged from 085 to 40 micrograms par auic meter (Uig/n'), with highet levelsin thekiln dodk
aea All but onedr concantration exceaded the NIOSH recommendied expogurelimit of 1 ugfin.

Oooupetiond Sty and Hedth Adminidration [OSHA] permissbleexpoaurelimitsare 1,000 ug/n for 42%
dhlorinated PCB and 500 ugi? for 54% dilarineted PCB) Quantifisdleamountsaf PCB weredsofound ondl
56 sufacewipesamples For low-contact surfaces (floars), 25 (89%6) of 28 sampleshed PCB levdsexceeding
100 ug/in'?, aguiddinelesad on thebedkground level in nonHindustrid bildings: For high-oontact surfaoes auchas
desk and tabletopsand contral pendls 12 (60%) of 20 samples showed surface conoantraions greeter then 100
ugi?. Polycdhlanineted diberzofurans (FCDF) and palychliarineted dibenzop-diaxins (FCDD) werefound inl
fivesufacewipesamples a levdsaof 4-40 nenogramsof tatd 2,37, 8 tetrachiarodibenzo-p- daxin (TCDD)
equivdetspa suaemes, dl inexosssof 1 ng/in, aguiddineintended to meintaintherisk of exposrerdated
canog lessthen oneinamillionfor aworking lifeime (0 years). (237,8 TCDD, themodt taxic isomer, wasnot
found)

Saum PCB levdsranged from 2 to 385 parts per hillion (jppb), withamedian of 18 pob. (Personswithout
oocupetiond expoareto PCB gengrdly haveasaum PCB levd lessthen 20 ppb) Farty-one (51%) wereless
then 20 ppb, 10 (12%0) werein the 20-50 ppb range, 14 (17%%) werein the 51-100 ppb range, 10 (12%) werein
the 101-200 ppb rangg, 1 wasin the 201-300 ppb range, and 5 (6%0) weregredter then 300 ppb. Employessin
the Frodudion Department (which indudesthekiln dodk) hed the highest saum PCB levds (median: 98 prb);
warehouseand mantenenceworkers aso hed devated PCB levdls(medians 52 and 46 ppb, regpedtivey).
Saum FCB levd wasnat cordated with timeat the plant or imein the current jab. Nineworkershed skin
findngssugoestived dilaraone: Ther median ssum PCB levd (48 o) wesnumaicaly higher thenthet of the
patiapentswithout Such findings (18 prb), but the differencewes nat datistically sgnificant (p=0.75, Wilooxon rank
amtes). Threedf thefour with no preceding history of common acnehed saum PCB levd slessthen 20 pb; dl
four hed minimd Sinfindings

Although none of the PCB levdsmessured excesded current OSHA dandards from NIOSH's pargpedtivethe
evironmenta and medica detadooumented excessve expoaLreto PCB, and theevironmantd deta
documented the presance of PCDF and FCDD. Theladk of aconsdent assodaion betwean skinfindings
gpestivedf daracneand saum PCB levd suggetsether thet the skinfindingswearenat dueto dloracne or thet,
totheextant they were, the cause was something ather then PCB, parhgps FCDD o PCDF-
Recommendationsfar reduding exposures addressng enginesring and adminigrative contrls work pradtioss,
persond pratective equipmeant, and exposure monitaring, are contained in sedion VI of thisrepart.

KEYWORDS SC 4953 (Rduse Sysams), paydhaineted biphenyls dioxing dbaerzofurans hezardouswedte,
inanereor
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INTRODUCTION

On Decamber 3, 1986, the Arkansss Department of Hedlth (ADH) reguested assgancefrom the Nationdl
Indtitute for Oooupationd Sty and Hedlth (NIOSH) in evaugting worker exposLresto palychilarineted biphenyis
(PCB) a the ENSCO hezardouswesteindnarator in H Dorado, Arkansss: Thisrequest waspart of the ADH's
multifaoeted investigetion of patentid community exposreto PFCB. The ENSCO fadllity westhe puiive source of
thisPCB, and therewas anewspgper repart of an ENSCO worker with avery high blood PCB levd.

NIOSH and ADH personnd conducted awak-through ingpedion of the ENSCO fedlity January 27, 1987, ad
NIOSH parsord revieved the compeny'senvironmenta sampling and blood FCB deta. Basad onthefindings
during thisvigt, NIOSH personnd condudted an evironmentd and medicd survey March 23-26, 1987. On
February 20, April 16, August 3, and Septamber 21, 1987, wesart lettersto the ADH, the compeny, and theunion
(Gl Chamicd and Atomic WarkersLocd 5-434) reparting the progress of our evalugtion. We natified partidpents
of tharr blood tet resLitson July 20, 1987.

BACKGROUND

A.  Wokforoe

TheENSCO Hazardous Wedte Indnerator begen buming PCB inMarch 1981, At thetimedf our Survey
therewearegoproximetdy 275 ENSCO ermployessin B Dorado, induding 14 &t the geogrgphically ssparate
Northwarenouseand about 50 auisdetrudk diivers: Theatharswark & theindnerator site, dthoughnat dl
havejdosin processesthat invavedirect exposre to FCB. In addition, employess of ather corporatdy
rdated but sgparate compenieswork onthesite, though not necessatily with FCB. Virtudly dl ENSCO
prooudion and maintenencewarkesaremen. Adminidraive, deicd, and laboratory personnd indudebath
menandwomen

B. ProcessDexyiption

Thisfadlity isacommerdd indnerator for thecombusion of hezardouswede, induding lage vdumes of
PCB. Incoming shipmeantsarerecaived by trudk o rall, tested for compasition by an onrsitelaboratary, and
goredinwarehouses priar toinaneration

The"dd PCB warehouss' isusad far saregedf liquid PFCB, primaily in Se-gdlondurs: Thedumsare
opaned, and theliquidsare pumped intoahdding tank. Any resdud sdlid metarid or dudgeispedkagedinto
10g;1|m adic drumsfor subsenuat dyadding andinaneration

warehoue' islocated severd milesavay fromthemainste TheNathwarehouseSteadiudly

mstsdfarlrter(xnmejwerdnfesldanflejeswadnfmA B,C,adD.

Capedtorsand PCB-contamingted sdlidsaredored hereprior toindngrdion a themainste. TheNorth
warehouseisbang phesad out gradudlly. Thewarehousecontenisare being randared tothemain site,
wharethey will beindnerated or forad inthe"'new PCB warehouse'.

Thenew PCB warehouse, which apened lessthen ayear befare our aurvey, isdesigned for onrstedorage of
PCB-oontamineted solidsand cgpeditars prior toindineration.

Theindneration processbaginsa the'kiln dodk”, where cgpeditarsand ather sdlids are unloeded fram
trucksonto thedodk and arefed by lift trudk into aghredder, fromwhichthemdleidsenter a
higtampaaurerday kiln: A ranfead sysamisd usdinthisareatoined plagic dumsdf flanmetdle
liquid argenicwedtssinto theindngatar. At theexit sdedf therdiary kiln, resdud sdlids(med and agh) drop
aut of thesygaminto S5-gdlon dumsfar adledion; thisdepiscdled the"asehdray'



Donndream from therataty kiln arethermndl axidation units (TOU), which aredesigned to meinianthe
tamparaurerequired for complete combugtion of FCB. Liquid PCB ispumyped from doragetanksand
injected dredtly intothe TOU inadosad sysem. Thedfluant sream then goestirough asoruooe, wherethe
hydrodhiaric aad formed by PCB combustionisremoved. Firdlly, the comboustion produds (carbon diaxide
andwae) aedscharged to theaimosphare through aitdl gadk.

PCB ExposureManitaring

TheENSCO plant sstiely menegs a the H Darado stecondudsmonthly ar ssmpling in FCB-handling
aessd thefadlity. Thear sampingindudeshboth parsond equoareand aeasamdes Fomtimetotime
thecoporateindLatnid hygienit dso condudsaurveysa theste Hismonitaring hesinduded areaar
samples pasond warker exposire monitaring, and sufacewipesamples

A review of ar monitaring detafrom May 1986 through Decamber 1986 Sowsthat, intamsof ar FCB
conoartraions thefaality mey bedassfied into 3 contamingion levds

Lower ExpoareAress
RCRA Waehoue
Laboratory

New PCB Wadouse

Inemediate Expoare Aress
(Old) PCB Warehouse
North Warehouse

Hiocha Exposure Area
KilnDodk

Aaoording to ENSCOsddta, in 6 ar samdlesfrom the RCRA warehouse (dorage of wedte
metaidsather then PCB) PCB wesdther undatedable or detedtable but nat quentifisle Theone
exagpionwasasarplewith 7 miaogransdf PCB par auic meter of ar (ugh). Thelevdsin17
samplesfromthelaboratary weredso bdow thelimit of quentification, exogat for 3sampleswith
concartrationsranging from 9to 23 ug/in. Orly two air sampleshed been cdllected inthenew PCB
warehouss both hed PCB concantrations of 4 ugin'?,

Air PCB levdsin the (dld) PCB warehouse ranged from none detected to 115 ugin?, with 25 (89%0)
of 28 sampleredlitslessthen 20 ugin®. Air PCB levdsinthe Narth Warehouseranged fromnone
detected to 92 ug/n?, with 21 (88%6) of 24 samplesshoning S0ugn? or less

Air PCB conoantrationsin thekiln dock arearanged from 3 10 408 ugin®, with 14 (41%6) of 34
sarpesinlessthen S0 ugh?, 10 (29%0) in the 50-100 ug/n rangg, 7 (21%0) inthe 100-200 ug/n?
range, and 3 (9%0) grester then 200 g/,

ENSCOswipesampling hesdooumented surface contamingtion in thewarehouses and e thekiln
dodk. Pedt aurveysdso found significant surface contaminetionin thelundroom, breek rooms and
shower room




V.

METHODS
A.  Bwviromaid

1Rdychiarirated biphenyis

Airbome PFCBsweareadlledtisd by draving air through adlasstube aontaining 150 milligrams (mg) of
floris| adsorbant (200 mg front sedion and 50 mg bedkup sadtion) & aflow ratedf ether 08 or 1.0
litersper minute (Ipm) using calibrated, bettery-oparated sapling pumps: Somesamplesweare
odlledted & locations conddered reresaniative of aparticllar prooess (aeasamples). Mot samples
weaewomn by warkersto messrethar individud expoaurelevdsduning thewark day (persord
samples. Thesampleswere cgppad and sat to thelaboratary for andlysis

Atthelaboratory, eech flarisl tubewas sgparated into front and beckup sedions: Each ssionwies
desorbad in 2 milliliter () of hexanewith sonication for onethdlf hour to rdessethe FCBsfram the
flaigl for aelysis

A wet-wipe pratoodl was usad to assessthe surface concentrations of PCB. Thesurfacewipe
smpleswearecdlledad using 3 x 3" Soxhia-extractad ootton gauzepeds: Thesampling proosdure
consised of marking off asrfaceinto 025 n? aessusing ametd tapemessre. Each025nT aea
waswipsdwitha3' x 3" gauze ped, which hed benwetted with 8 ml of pestiddegradehexane. The
wet-wipesample ped was hdd with agloved hend, afresh, nordinesr palyetihylene, unplagiazed gove
wasusd for eech sarple Thesurfacewaswiped intwo diredions thessoond dirediona a0 angle
tothefirs. Each gauze pad was usad towipeanly one0.25nt area. Thegauze pad samplewasthen
placed inagass sample containgr equippad with a TeflarHined lid and submitted to the laboratory for
andyss

Thegauze sarpeswere prepared far andlysshy extradion; they were ekenfor 30 minutesin40ml
o hexane Thehexanewastrandfiared to aconoanirator tube, and the gauze wees rinssd twicewith 10
ml of hexane Theconoanirated hexaneduant wesdeaned on aflaisl cdumn, and thesamplewes
brought toafind vdumedf 3ml. Threedropsdf aifuric add wereadded to somedf thesamplespriar
totheflais! deenup.

For bath thear and suface samples theges dvometogrgohic andysswaspafomed ona
Henat-Packard Modd 5730A ges dhramatogrgph equiipped with an dectron capture detector and
aoessriesfar caaillay ocdumn cgpehiliies A 30 mx 031 mmfused slicaWCOT callary cdumn
coeted intamdly with DB-5 weas usad with temparature programming from 210° C (ndd for two
minutes) to 310° Ca aratedf 8° C/minute. Five parcat methenein argon wes used ssthe carier ges
Thecallay inedtor wes oparaed inthe qlilessmode

Thepressncedf an Arador was deteamined by comparison with dandard samples of Arodors 1016,
1221, 1232, 1242, 1248, 1254, and 1260 datained fromthe U. S Ervironmentd Pratection Agency
(EPA). Quantitationwas paformed by summing the pesk heightsof thefivemgiar peeks of the
dandardsand compaing thoseumsto thesums of thesame pegksinthesample

Air and surfane FCB conoatraiorsweare calaulated by dividing the.quentity of individugl Arodor
meesred inthesampleby thesampled vaumedf air () or surfacearea (), respectively. For ar
samples theindrumentd limit of detection (Jowest amount thet could be detedted inasample) wes 002
uysample and the cdlaulated limit of quentitation (thelowest amount thet could be aoouratdy meeaLred
inasample) was0.16 uysample For sufacesamples thelimitsof detedtion and quentitation varied by
Arodor type

2 Folychiarineted diberzo p-diaxins (FCDD) and polycHarinated dberzcfurans (FODF)



Toatain an aoogptable detection limit, each FCDD/PCDF sufacewipe sampleconsded of a
compasitedf four 0.25 ? wipesamples for atatd aeadf LOnt. Thewipesarpeswae
extracted with tdluenefor 16 hoursusing aSoxhlet gpparausto dssalve the FCDD and PCDF fram
thesamples Theresuiting tduene solution was concentrated to neer drynesson ardtary evgporatar.
Anextansve purification processwesthen used to preparethe samplesfor andyss Thesampleswere
andyzed by gasdromatogrgahy and messgpectrometry. Sdected C2 and CF labded PCDD and
PCDFisomaswereinduded asintemd dandardsand recovery (Sumogete) dancerds

Andyseswere pafomed to messretatd tetrar, panta, hexar, heptar, and odtachlarineted
dbezofurans told terar, penta, hexa, hepta, and odadharineted dibenzodiaxing and gpedfic
PCDD ad FCDF isomascontaning dilainesubditutioninthe 2, 3, 7, and 8 postions: Limitsof
Odiedtion and quentitation varied by isomer and isomer group. For 23,78 TCDD, thelimit of
Odedtion varied from sampleto sample, with arange of 003 to 0.09 nenogram (ng)/lsample

B. Medd

Themedicd Srvey induded, for eech patiapert, (8) anintaview regardingwork histary & ENSCO
and previouswark potentially invaving FCB expoaure, (b) anexamingion of theskinof theheed and
neck far Sgnsaf dloracne, and (©) messremant of sseum PCB conoantration. Additiond informetion
onwark higtory was abtained from personnd recordswhen necessaty.

All erpoysssaurantly inthefdloning depatmentswereinvited to partidpete: Produidion
(opaaions), Mantenence, PFCB maend hending, North warehouse, Laboratory, and Process
egneas Als, dl empoyesswho hed worked in MWP-75 (maalleindneratar) wereinvited to
patidpete Inaddtion, asampledt eanpoyessin aher depatments sysamdicaly sdedted by the
NIOSH medicd offioar and modified acoording to avallahility of employess wesinduded inthedudy.
Frdlly, afew nonsdeted id a ther request.
VG&SU@W&M@?%%@VMWW Thebloodwesdlowed ttodd,
and ssumwas sgparaed, frazen, and sant to the Center far Environmenta Hedlth (CEH), Cantersfor
Diseese Contrd, Atlanta, Georgig, for andlyds To prevent contamingtion of theblood samplewith
PCB from theskin, thefirgt tube of blood was discarded, and the ssoond was used for PCB andlyss
Six patidpentshed athird tube of lood dravn asaqudlity contrd mesaLre it wes Submitted tothe
laboratory identified asif it werefrom another partidpent. Nineather partidipentshed athird tuoe
dravn, hended, and processad inthe same manner asthe athars then given to ENSCO'slaboretory
forandyds (TheENSCO ssum sardesweareidantified anly by aatitrary number assgned by
NIOSH personrd.)

Theardyticd method usad by the CEH laboratary invalves ges drametogrgphy with dectron

capture oetedtion, using the Webb-MoCdl factarsto quentify PCB.! Theresitswearereported as
oadfic Arodarswhichweredgamined by metching the GC petten of apartidpantssaumwith
ssumfromanmdsfedknovn Aradars For purposes o (g) natifying partidpents of therr onn resits
and (b) andlyzing the duidy resits weadded theindividual Arodor conoartrationsand datained asinge
saum PCB levd for eech patidpant. ENSCOslaboratory usssaquantification method besed on
mess gpedtrasoopy; resutsare rparted asasnge saum PCB conoantration.

V. EVALUATION CRITERIA

A HedthEffeds
1PRdycharinsted biphenyis

PCBsaediainged arometic hydrocarbonsthet weare menufaciured in the United Siatesfrom 1929
101977 and primarily marketed under thetrade name Arodor? They found wideusebecausethey are



heet dable resgant to chemica axidetion, adds besssand other dhamicd epants gebleto axidetion
and hydrdyssinindudria uss and hevelow dlukality inweter, low flammetlity, and favorddedidedric
propaties Addtiondlly, they havelow vepor pressrea ambient temperatresand
visoosity-temperetrerdationshipsthat wereitalefor awidevaiidly of indutrid gpplications PCBs
havebean usad commadadly ininsiaing fluidsfor dedricd equipmat, rydajlcﬂuds hedt trander
fluids Iubricants plagidzars and componants of surface codtingsandinks®

Thedfferent FCB mixtures markeled under different trade nemes are dften dreradterized by a
foudgt numbe. Thefirg wo dgitsdenatethetypedf compound (12" indicating biphenyl), and the
|atter two digitsgving theweight paroaiege of dilaing with theexogation of Arodar 1016. Inather
commadd preparaionsthe number code may indicate the gopraximete meen number of dlarine
aomspa FCB maeaue (Frenodar, Clophen, Kanedhlan) or thewdght percantage of dilarine
(Fendar).

Didary PCB ingestion, themgor source of population expoaure, cooursespedidly through egting fish,
but PCB resduesaredso found inmilk, eggs dheese and medt. PCB resduesaredetedadlein
vaioustissues of personswithout known cooupationd exposreto FCB. 1n pedt years reported meen
whdehblood PCB levdsranged from 1.1 to 83 parts per hillion (ppb), and meen ssum FCB levds
from 2.1 to 24.2 ppb, for personswithout known oocupationd exposre Meensaum PCB levels
among worke'sin one cgpeditor menufaciuring plant sudied by NIOSH ranged from 111 to 546 ppb,
o gopraximetdy 5to 22 timesthe beckground levd inthe community. Meenssum PCB levds
amgmukesmﬁaﬁanenartemadrqwrlypcdlyr&gefrdnmtoﬂqn conddaadly
lower then among workers & capeditor manufediuning plants®

PCB toxiaty iscomplicated by the presance of highly taxicimpurities egpeadly the palydilarineted
dibazafurans® which vary inamount depending onthe menufedtiure” and peroant chlaringtion, and
which arefound inincreesed conoertretion efter incompletepyrdysisof theFCB.* Furthermore
diffarent animd Spadies induding humans vary inthair pettem of hidogic regponseto PCB exposre™

Twohumenegpidamicsof dilaraog Y udd' and"Y udheng” fromingestion of cooking all
aoddentally contamineted by aPCB heat-exchangefiuid used intheall'spesteurization, havebeen
desibed indetall. 2 Although PCB wissinitilly regerded asthedidagic agartinthe Y usho sudy,
andysesdf the dffending aooking al demondrated high levdsof PCDF and palycilarineted
quataphenyls aswell asother unidentified dilarineted hydrocabons inaddition to PCB. 4

Theresitsof indvidud dudiesaof PCB-expossd warkesareremarkadly consdet. Among the
aosssdiod sudiesaf the cooupationelly exposed, aladk of dinicaly goperant ilinessin Stugtionswith
high PCB exposuressamsto betherue. Chloracmewas aosarved in reoant dudiesof workersin
Itely,™> but not among workersin Augrdia®® Finland ™ or the United Siates™#2 \Week poditive
cadationsbatwean PCB expoaurear ssum PCB levd, and saum agpartateamindrandarase
(SGOT) levd 15171933ungam&guawltramnda£(GGTP) levd 3592 grd paama
trigyoaides?? have bean reported. Cordationshetwean piasrmmgywdes?s adGGTP*hae
a0 beenfound among community resdentswithlow-evd PCB expoares Causdlity hesnat been
imputed to FCBsin these crosssedtiond dudies

Thelntamationd Agancy far Research on Cancer (IARC) hes conduded thet the evidencefor FCB
caanogeniaty inanimelsand humensislimited. Catain pdydhlaineted biphenyisare cardnoganic to
miceand rasdter thar ard adminidration, produding benign and mdlignent liver neolaams Ord
admindration of paydianineted hﬂ'ﬁ"MSlmmltfemdsrmd liver necdagsinraspreviody

exposad to N-nitrosodiethylaming”. ®

Inamoartdlity sudy amongworkersat two capeditor menufacturing plantsin the United Sates® a
grestar then expected number of dosarved deathsfrom canoer of theliver and canoer of theredum




weaended Nathe incessewes Satidicaly sgnificant for bath Sudy Stescombined. Inareoat
upcktedf thissudy,?” however, with fallow-up through 1982, theexcessin liverhiliary tract canoer wies
gatigicaly sgnificant (5 aosaved vs 1.9 expedted). Theexaessin canoer of theredum wesdill
devated but nat satidicaly sgnificantly 0. Inthismortdlity study, thepersond timeweghted average
expoauresin 1976 ranged from 24 to 393 ug/n? & oneplart, and from 170 o 1260 ug/in? & the ather.
Duing thetime pariod (1940-1976) when modt of thewarkarswere exposad, thelevdswere
probetly sudtentitedly higher. At anedt theplants thegeometric meen ssum PCB levdsin 1976 were
1470 ppb for 42% cdlarineted biphenylsand 84 ppb for 54% dilarineted biphenyls

Inamartdlity sudy amongwarkersa acgpeditor menufeduring plart inltely,® mdeshed a

gatidicdly sgnficatinoreeseinthenumbe of dethsfromall negdaams Whenthesewareardyzed
Sparady by orgen sydem, desthsfrom neoplaams of the digestive argans and patitoneum (3 dosarved
vs 0.83 expacted) and from lymphatic and hematopaielic tissues (2 dosarved vs 046 expected)) were
devated Thissiudy wasreoantly expendad toindudevitd Satusfalow-up through 1982 for dl
workerswith onewesk or moreof employment® Intheupdated resits therewasadatisicaly
sgnificant exoessin canoar among bath femdles (12 cbsarved vs 5.3 expected) and maes (14
aosaved vs 7.6 expedad). Inbath groupsthareweare saidicaly non-significant excesses of
lymphetichametopaiic canoer and asgnificant exoessof digedtive canoer among meles (6 aosarved
Vs 22 .

2Rdydianineted dibenzo-p-diaxins (FCDD, diaxing) and palydhlarineted dibarzofurans (FCDF,
fuas

PCDDsand PCDFsaretwo saiesdf tricydic aamdic compounds Thenumba of dilaineaoms
canvay between 1 and 8 (mono- through odtachiaro hamalogs), resuiting in 75 PCDD and 136
PCDF postiond isomas

Thetaxic effedsof these compounds are assodaled with the number and gpedific dlacement of the
dlaineaonsintremdecue Thetera, and hexachlaringted isomer groupsexhibit gregter
toxidty thentheather dlaineted forms™* PCDDsand PCDRswithdhlarinea positions 23,7, and 8
aepaticdaly taxic** RCDDsand PCDFsarehighly taxicinexpaimenta animdswhen
adminigared aoutdy, Sbdonicaly, or dronicdly. ®# Taxic efedsindude ssvareweght loss liver
necrodsand hypatrophy, skinlesons immunosuppression, rerodudiivetoxiaty, teratogeness and
degth. Of the 75 PCDD and 135 PCDF isomers only 2.37,8- TCDD and amixtureof

hexachl arinated diberzo-p-daxinswith four of theSx dlarinesin podtions 2,37, and 8 have bem
tested for caranogeniaty. Twoindgpendent dudiesdf 2.3 7,8 TCDD showed Sgnificant inoressesin
theinddencedf liver and/or lung tumorsin exposad rodants™* A mixtureof two 2,3,7,8-SLiostituted
hexadhl arineted dibenzodioxins was found to produce an incressad inddence o liver tumarsar
neoplagtic noduiesin exposad rasand mice™®

BExpoaureto PCDD can casedhlaracne and liver taxiaity in humans ™ Thareissugpediveevidance
of anincressad inddence of canoer in people exposed to PCB containing sulbgtantid amountsof
PCDF*8 andin paople eqposad to phenoxy herbidides contamineted with PCDD, induding
TCDD.*® Definitecausd relationdhips betvwean eqposures and cardnoganic ffedtsin humensreméan
undear, honvever, dueto theinedequetdy defined sudy populaionsand theinfluences of mixed
exoares

Enviromanitd Evdudion Qitaia

1Gawad

Asaguideto theevdution of the hezards posed by work placeexposures NIOH fidd g&tf erploy
evironmand evdugtion aiteiafor asssssmat of anumber of diemicd and physcd egants Thee
aiteiaaeintended to uggest levd s of expoareto which mogt warke'smay beexposad upto 10



hoursper day, 40 hours par week for awarking lifetimewithout expariendng adverse hedth dfeds 1t
is however, impartant to natethet nat dl warkerswill be protedied from advare helth effedtsif therr
expoaresaemantaned bdow theselevds A smdl paraantage may expaiaceadvare hedth efedts
becausedf indvidud susoeptillity, apreedding medical condition, andlor ahyparsasiivity (llegy). In
addtion, some hezardous SUdances mey act in combinetion with ather work placeexposaures the
gangd evironmat, or with medications or personel hehits of theworker to produce hedlth effeds
evanif thecooupetiond expoaresarecontrdled a thelevd st by theevduation aitaion. These
combined efedsarediten not corsdarad intheevdugtion aitaia. Also, somesbdanossae
absorbed by direct contedt with the skin and mucous memtranes and thus patentidly increesethe
ovadl exqpoare Hrely, evdugtion aitaiamey dhengeover theyearsasnew infametion onthetoxic
efedtsdf anegat becomeavalade

Thepimary sourcesdf evironmantd evdustion aitaiafor thework placeare 1) NIOSH aitaia
documanisand recommended expoaurelimits (RELS), 2) the Amarican Conferance of
Govermatd Indudrid Hygensts (ACGIH) threshdd limit values(TL V), and 3) thefedad
Oaoupetiondl Sty and Hedlth Adminigration's (OSHA) pamissbleedpoaurelimits (PELS). Often,
the NIOSH recommendationsand ACGIH TLV'sarelower then the coresponding OSHA PELS
TheNIOSH RELsand ACGIH TLVsareuadly bessd on marerecart infomdion then arethe
OHA dandads The OSHA PELsmay d o berepuired to takeinto acoount thefeesllity of
contralling exposuresin vaiousindudrieswherethe agants are used;, the NIOSHHecommended
expoaurelimits by contragt, arebessd primearily on concemsrdating to the prevention of cooupetiondl
dsee Inevduding theexpoaurelevdsand therecommencitionsfar reduiaing theselevdsfoundin
thisrgpart, it should be nated thet indLetry islegelly required to meet thoselevdspadified by an OHA
FEL.

A timewdghted average (TWA) exposrerdersto theaveregearbome concanraion of a
subtance during anommd 8- to 10-hour workday. Some subdanceshave recommended
dhottamexpoaurelimitsor aaling vdueswhich areintended to supdemant the TWA wharethereare
recognized toxic effedtsfrom high, short-tam expoaLres

2.PCB
aAIr

In February 1986, NIOSH retaraed itsprevious recommendition thet exposreto PCB inthe
workplace nat exceed 1 ugyi? (besed upon the recommended sampling and andlyticl method inuse et
thetime), detemined asa TWA for up to a10-hour warkday, 40-hour workwesk ™ This
recommended eqposLrelimit was besed on thefindings of adversereprodudtiveeffedtsin

expaimantd animas onthecondusonthet FCBsare caanogansinrassand miceand, therdfare,
patentid humen caranogansin thewarkplaog, and onthe condusion thet humen and anime dudies
havena demongrated alevd of expoaureto FCBstha will nat auject thewarker to possbleliver
inuy®,

In 1971, besed onthe 1968 ACGIH TLVs OSHA promulgated itspamisshleexpoaurelimitsof 1
mgi? for arbome dhlarodiphenyl produdts (PCB) containing 42% chlarineand 05 mg/in? for
chlorodiphanyl products containing 54% dhlaring, detemined as 8y TWA concartraions (29 CFR
1910.1000). The TLVs which havereméaned undhenged & 1.0 and 05 mg/in? through 1987, are
besed onthe prevention of (non-cardinogenic) sysemictaxidty.® TheOSHA PEL ad the ACGIH
TLV vduesindudea"skin' notation, which refersto the patentid contribution to overdl expoareby the
cutaneousraute, induding themucous mambranes and eyes; by ather arbome or diredt skin contact
with PCB.



b. Sufaces

NIOSH recommendsthat cooupationd exposLresto caranogans bereduced to thelowvest feesle
levd. Reslitsaof severd investigetionsdf PCB surfacecontamirgtionin dfficebuildngsindicate thet there
isa"bajégard' levd of sufacecontamingtionintheranged 50to 100 microgramspa suaremaer
(in).>>" Thaefore, for rfaoesinthecooupstiond evironment thet may beroutingy contacted by
the unpratected skin, NIOSH invedtigetors have recommended thet PCB contamingtion nat exossd
100 ugin'? (thelowest feesiblelevd considaring bedkground contamingtion).

Therisk posad by thislevd of contaminetion was assessad by the Ervironmentd Pratedion Agancy
(BPA) initsPCB sall deenup palicy.® Inthe"Devdlopment” sedion of thepalicy (Risks Posed by
Lesksand Sallsof PCBs), the EPA datesthet theedimeted leve of anoogenic ik assodiated with
demd expoaLresto 50 ugint of PCBson hard, indoor, high-oontact Surfacesisbewean 1 x 10°and
1 x 10° (betwean 1in 100,000 and 1.in 1,000000 excessdesths, usLdly Sated intamsof workers
witha30year wark hidary). Although the EPA document did nat providearisk edimetefor the
deanup aitaionit edablished for high-oontact indoor Surfaces (1000 ugfi), it did Sate, "EPA dso
believesthet the surface gandards of 10,000 ugyiffor indoor low-contact Surfaces (and vaults) and
high-oontact surfaoesin arestricted ancessindudrid fadlity would nat presant Sgnificant ikstoworkers
o thethegengrd populaion” However, Sncethereisaconsdarable degree of unoatainty assoaaed
with uch arisk assessmant cdauaion, EPA dso daed that, . theresLits of these[EPA] dudies
indicatethet high-contact Srfaces such as manudly oparaled medhinery may repuire surface dandards
moresringant then the 1000 to 10,000 ug/in? sandards”

3. PCDD and PCDF

NIOSH recommendsthet 2,3,7,8- TCDD beregarded asapotentid oooupationd caranogen, thet
oocupetiond expoareto 2,3,7,8- TCDD beocontrdled to thelowest feesblelevd, and thet
deoontamination messresbe ussd for 2,3,7,8- TCDD-contamingted work evironmenis: This
rmgrﬂmjm ishesad onanumbe of rdisble sudiesdemondrating cardinogeniaity inratsand
mice

InJuly 1985, an advisory pend wias convened to develop air and surface deanup guiddinesfar PCB,
PCDD, and FCDF for the New Mexico Siate Highwiay Department Bulldingin SateFe: Bath
NIOH and EPA wearergresanted onthis pend, which consdered the patentid rik of develaping
canoer asaresUt of expoaureto PCDF and PCDD.  Thepand'sexposure guiddinesfor PCDF and
RCDD wereineded to maintain thisrisk bdow aneinanemillion for aperson oending hisher
warking lifeime (years inthebuldng.

Thear and suface guiddinesrecommended by the advisory pend were 1 picogram per auic meter
) and 1 nenogram per suare meter (ng/in), respectively, expressad es2,3,7,8- TCDD

euivdats® 2,378 TCDD enuivaetsaeddined asthe concentration of 2,3,7,8-TCDD which, by

itsdlf, woud exhibit thesamebidagicd patency ssthemixturedf srudiuraly-rdated

PCDDsand PCDFs adudly presatinasample: Thesrudualy-rdated RCDDsand PCDFsthet

aeconsdadalinthecdadaion of 237,8 TCDD equivdatsindudethetera: through odachioro

homdogsand 2,3, 7,.8-sbdituted isomers

Thisprocedurg, intidly devdloped by theNew Y ark Sate Departmant of Hedlth, edimetesthe
amount of 237,8- TCDD thet would haveto be presant to exnilit agmilar toxiaty asthemeeared
amountsd dl of theather FCDDsand PFCDFs The procedure assumes ogtain weaghting fadtors
(ratiosof taxidties) betwean 2,3,7,8- TCDD and theather PCDDsand PCDFs® Theweighting
fadtors(cdled toxiaty equivdency fadtorshy EPA) usd inthisrepart (ENSCO) arethoseaurantly
proposed by BPA [Inteim Proceduresfar Edimating Risks




Assodated with BExpoauresto Mixtures of Dibenzo-p-Diaxins and Dibarzofurans (CDDsand CDFS),
Risk Assesament Forum, EPA 625/3-87/012, 1987).

PCDFs Factor PCDDs Factor
2,378 TCDFs 01 2378 TCDD 10
other TCDFs 0.001 other TCDDs 0.01
2,3,7,8-PeCDFs 01 2,3,7,8-PeCDDs 05
other PeCDFs 0.001 other PeCDDs 0.005
2.3,7.8-HxCDFs 001 2,3,78HxCDDs 004
other HXCDFs 0.0001 other HXCDDs 0.0004
23,7,8-HpCDFs 0.001 23,78HpCDDs 0.001
other HpCDDs 0.00001 other HpCDDs 0.00001
OCDFs 0.0 OCDDs 0.0

Theconcantrations of the FCDD and PCDF compoundsare convearted to TCDD equivdentsby
multiplying messured values by the goprgriatefedtar. The TCDD equivdentsarethen summed and

compared totheguiddinevaue
VI. RESULTSAND DISCUSSON
A.  BEwviromatd

Airbome FCBswerefound in quentifiddeamountsindl ssmples(Table 1). Nonedf themessred ar lesds
exceedad OSHA'spamisshleexpoarelimitsor ACGIH'sthreshald limit vaues However, 40 (98%) of 41
samplereditsexossded NIOSH'srecommended exposurelimit of 1 ugn?. Thehighest levels 1640 ughn?,
wearefound onthekilndodk. All thewarehousesand the TOU aread o hed ar concantraionsof FCB in
exosssof 1 ugin.,

PCBswerefound in quentifisdeamounisindl sufacewipesamples(Table2). For loa-contatt surfaoes
auchasfloors 25 (89%0) of 28 samplestaken & thefadility contained PCB inexaessof 100ugnt. Of the20
samplesfrom messured aress of high-contact surfaces; uch as desk and tabletops and contrdl pends 12
(60%) hedlevdsinexosssof 100ugnt.

Rvewipesamplesweretsken far RCDD and PCDF surface contamingtion. Thefloorsof aress ugpected
of heavies contaminetion, Such aslceding dodk floarsand trandfer arees waresampled in order to dtain the
gredtest likdihood of detedting quentifisleamounts (aword casesoaaio). 2,373 TCDD (themod taxic
and mog widdy sudied isomer) wesnat detected inany of thesamples: However, FCDF and ather PFCDD
isomerswearedatetted in quentifisleamountsindl fivesamples Levds convatedt0237,8 TCDD
equivdents ranged from 4 to 40 ngn, dl inexcessof the 1 ngin'? gLickine

Inevay samplethemganity of the claulated TCDD equivdentiswas dueto the presanoe of FCDF,
gadficaly 2,378 TCDF and 2,3 7,8-pentaCDFs Thehighes TCDD equivdetssuface
conoatraioswaeinthekilnarea Thar presancein floor suface samples (low-contadt Surfeoes) rasesthe
quesion of whether they aredso presant on highraontadt Surfaces such as manned mechingry, contrdl pendl
andwork benches

Although mogt of thefloar surfaoe PCB conoantrations exceaded the quicdiine of 100 ugin, anddl of the
floor suface concantrations of 2,3,7,8-TCDD enuivaentsexossded the 1 ngfin? guiddling thehedthrisk is
unoatain becausethe patentid for direct skin contact isreduoced by theuseof boats goves and ather
pratedivedathing,

Duing thetwofidd viststo thisfedlity, NIOSH induatrid hygenidsaosaved severd conditionstiet could
resitinunneoessary PCB expoare. Sevard regairdarsware saan lying on contamingted surfeoesin PFCB




aessdf thefaality. Although oatain aessare desgnatad asredridied aress dueto presance of PCB (for
authanzed parsonnd anly, using gppropriate resairatarsand ather parsond pratedtive equipmant), workers
wearedosaved & timesin thesearesswithout regairatorsand without useof contamingtion contrd and
Osoontaminetion procedureswhen etering and leaving. Thiswespatticulaly thecaseinthekilnareawhere
condrudionwark wesinprogess Ingenad, bath a thekiln areaand dl warehousing aress redricion of
anry, usedf gopropriate ecuipment, and decontamingtion prior to exit ssamed to beinformd and dependant
uponvigilant eforcamat by theareaspavisor. Tharewarefew physcd bariastoetry adedit. Waming
dgrswaena vay prominat. Clealy sparaied "dean” dangercoms(for dredt dathes), weshingand
dhowmeaingrooms and"dirty” chengerooms (for wark dathesand equipment) wereladking,

B. Medd

Eghty-one ENSCO employess conpleed theintaview and skin examingtion and provided ablood
sample (Four ahascomplead theintaview and skin examingtion but provided no blood sample; nonehed
findngsuggestive o dlaracne, and they will nat beinduded inany of the Ubseouiant andlyses or disousson)
The81 patidpentsinduded 72 men and 9women. They ranged in agefram 2010 66 years withamedian
o Ayeas They hadworked & ENSCOsH Daredofadlity from 4 monthsto 11 years with amedian of
4.6 years and hed beenin thar current job fromlessthen 1 month to 10 years withamedian of 22 years
Thar curat dgpatmanisaeliged in Table 3. Patidpation ratesby departments could nat beacouratdy
dgamined Sncethereware some disrgpandes between affidd getfing ligsand current joos reported by
patidpents Appraximatdy hdlf of the employessin produidion, meintenance, and PCB metaid hendling
partidpeted, asdd dl but onedf thefamer maaileindnerator employess: Ontheather hend, nonedf the
Nothwarehousemetaid hendas and anly onechemig, patidpeted. Nonedf the partidpetesreparted
bang trandared fromajab for medical ressons induding en devated lood PCB levd. Two parsons
reported potentid PCB exposreat ajob hdd prior towarking at ENSCO.

Nire(11%0) of the 81 patidpantshed skinfindings (nonesevere) suggedtivedf diloracne: comedones
(blackheeds) ar ather acnaform lesions ffedting the mdlar (cheskibone) aress temples ears or paiauicdlar (near
theear) aess® Four of them (5% of the81) had no preceding histary of common aone theather fivedid have
achahidary.

Aaoording tothe CEH labaratary, dl 81 partidpentshed Arochiar 1260 in ther ssum, and 53 (65%) hed Arodhiar
1242, Differencesbewean theresLitsfar the six parsof duplicate pedmenswearesmdl and withinthe expected
ranged andyticd vaiaion (Teble4). Differencesbawen theresuitsfrom the CEH and ENSCO leboratoriesfor
thenineparsdf duplicate samplesweare sbdantia in Sx cases; the PCB leve reported by the ENSCO lgboratory
waslage indl 9x casss(Tade5). Intwo of thethree cassswheare differenceswearenat large, the PFCB
concantrationswerelessthan 20 pob.

Among the 81 dudy partidipents ssum PCB levd ranged from 2 to 385 pyob, withamedian of 18 and meen of 62
prb. (According to the CEH laboratory, parsonswithout cooupetiond exposureto PCB genally haveasaum
PCB levd lessthen 20 ppb.) Forty-one (51%) werelessthan 20 ppb, 10 (12%0) werein the 20-50 range, 14
(27%%) wereinthe 51-100 range, 10 (12%0) werein the 101-200 range, 1 wasin the 201-300 range, and 5 (6%0)
weaegede then 300 pob (Table6). Saum PCB wasweskly, but sgnificantly, inversdy cordated with ege
[Speamanisrank corrdation coeffident (1) =-0.31, p=0.0086), but was nat corrdated with duration of
employment & ENSCO (r = 0099, p=0.38) or timein the curant job (r = 0068, p=055).

Produdtion (Oparations) warkershed the highest PCB levdls(Talle 7); dl but two of their PCB levdlsexaseded 20
b, and four exaasded 300 ppb. Warehouse and meantenance workers hed comperable, somenwhet lover
median PCB levds Mantenenceworkershed 4 PCB levdsthet warehigher then thehighest levd among
waehousewarke's induding theonly levd above 200 inanoraorodudionworker. Thislater worker wesa
mantenancemedhanic far 2 yearsand hed previoldy beminthelabor pod for afev months Among thetiree
workasnat inthewarenouss, produdion, or mantenancearess, dl but four ssum PCB levdswerelessthen 20
ppb. Two, 20and 21 ppb, werein abrine operaar (Who hed previoudy warked asalabore) and alaborer,



VII.

VIII.

respectivdy. Anather, 42 ppb, wasinaRCRA maeid hender wiho hed previoudy worked aslaborer and aPCB
metaid hende. Thelevd of 106 ppbwasin aningdediver wiho hed previoudy worked asaleborer.

Theninewakeswith kinfindngsuggestived dilaraonehed anumaicaly higner mediansaum PCB levd (48
ppb) then the 72 without Such skinfindings (18 ppb), but the differencewas nat dtistically sgnificant (p=0.75,
Wiloaxonrank amted). O thefivewith the skinfindingswho hed ahidory of commonaong, onehed aPCB levd
lessthen 20 ppb and three hed levd sgrester then 100 ppb. Thefour warkerswiho hed thediloracne skin findings
and no higory of common acnehed PCB levdsaof 3,8, 10and 50 ppb. Indl four casesthefindingswerelimited to
afew comedonesinthemdar area

CONCLUSIONS

Theawironmenta and medica detadocumented excessve expoaLreto PCB, and theavironmentd detia
dooumented the presence of PCDIF and PCDD, thoughnat 2,.3,7,8- TCDD. Theladk of acondgant assodation
betwean skin findings suggesiveof diloracneand saum PCB levd suggeststid ather theskinfindingswerenat dueto
dloarear thd, to theextent they were, the causewas something ather then PCB, parhgps FCDD or PCDF.

Thedfferencesbetwean the CEH labaratory'sand the ENSCO laboratory’'s seum PCB resLitsarenat reedily
explaned® Although thelaborataries used differant methods thiswouid not sesmito eqdan themegritudeof the
dfferences If ahigh PCB levd triggarsadtion to evduate and reduce an employessexposre hoveve, the PCB levds
reparted by ENSCO's|aboratory should resuit in such adionto a leedt the extent thet would ooour besed ontheresuits

wereported.
RECOMMENDATIONS

ENSCO gopeared to haveinitiated mesauresto reduce employee exposreto FCB and hessad thet ather dfartsto
evaduate and reduce expoareto PCB, PCDD, and PCDF areplanned or in progress

1 Sneemod d theevironmantd sampleresutsexcssded theevaugtion aitaiausad in thisrepart, enry into theplart
should berestricted to authorized workersin order to insure thet gopropriate persond pratediveequipment,
contamingtion contrdl, and decontamination proosdures are usad,

2. Bette contamingtion conird and decontamination fadllitiesshould beprovided. Two ssparde dorage aress onefor
doraged srest dothing (wom to and fromwork), and anather for work dathing and ecuipment, shoud be
edablished ather at each PCB-hending areaar a theplant entrance. Thetwo aressshauld be ssparated by a
shower room (or weaeh room) to prevent Sareed of contamingtion; shoesshould be prohibited in theweaeh room.
Having dnengng/dhonveing fadlitiesonly at FCB-hending aresswiill beeffediveanly aslong astherest of theplart
(throughwhichworkersmugt pessto get to the FCB-handling arees) isnat contamineted with PCB.

Dirty work dathing should nat betaken off the compeny premises. Therefore ENSCO should provide (8) regulla
laundeing of wark dathing, and (b) digpossledhamicd pratedtivedathing whenreuired

3. Aassssto PCB-handing aressshoud beredridad. Paticulaly inthekiln areg, formideble physicd bamersshould
beusad to edablish distind entry contrd paints: Praminernt labdsand waming Ssgnsshould be posted to ddlinegte
resricted aress and to Spedify procedures and precautions necessary for entry and exit. Enforoament by supavisary
personnd and ENSCO sy 9, evenfar tamparary entry, such asby condrudion and maintenencewarke's
shoudbedringat

4. Tominmizeconaminetion of thenonPCB-handing aress pratedtivedathing, equipmatt, and todsusedin
PCB-handiing arees should nat betteken aut of thesearesswithout first baing decontamineted. Digpossledathing
and ather items should be plaoad in propaty labded, gpproved containars and digposad of gopropriatdly.

5. ENSCO shoud continueto monitor wark aressfor PCB inair and on surfeoss



10.

Based ontheblood FCB monitaring detaand ar and surfacewipe sampling et at leest somemeainienance
adivitiesshould be consdared asrdatively highrexposurewark. ENSCO should condudt persord ar sampling for
mantenencewarkaswhilethey areworking in PCB exposrearess: Contamination contrdl proosolres upon
entry, and decontamingtion procedures upon exit, from PCB arees should gpply to maintenencewoarkas ENSCO
ey g=f doud evduete how further PCB contamingtion of the Miaintenance Shop can bet becontralled.

ENSCO shaud dsoinduded! modular PCB indnaraors and assodated workersin the parsond and areaarr
monitaing program

Therequired parsond pratedive equipmeant (epeaidly inthekiln areg) contributesto the heet dressof workinginhot
westher, S0 gopropriate mesaresto prevent hed-rdated advarse hedlth efects should beundarteken. These
indudegradld aodimetization of workers freouient bresksin cod rooms and consumption of fluids
Chemica-resdant outer coverdls such as Saranex-coated Tywvek or Viton-ooeted negprene, are necessary When

thereisexqposureto FCB-contaning liquid but notwhen expoareisonly to paticulates: Inthelatter cess, outer
oovadlsmededf anonwovenfaaric such as Tyvek aeadenuate™ and redit inlesshedt sress

Reqarator soregeand senitation pradices should beimproved. Regular ingpedtion of regairatarsfor deanliness
maintenence, proper dorege, use, and fit should be condudisd by Supavisorsand ety dffiadsaf ENSCO.

For eechworker whoseblood PCB levd (during ENSCO's paiodic monitaring program) isdevated, an
individual exposLre assessmant should be conducted, and gpropriate modifications should bemedeto redluce
expoare Theexpoaureassessmat should conoanirate onevaueting dl factorswhich could belesding to excessve
PCB absoption, Such asinedenuiete reairatory protection, skin contact, work practioes persond hygieng,
eguipment and skin decontamination, and process contrdl meeaLres

Employessshoud beinformed of theresLitsof any medicd testing. (A number of warkerscomplained thet they
werenat tdd therr goedificblood FCB leves)

ENSCOswarker sefety and hedlth program should undertake Sepsto ded with the pressnce of PCDD and
PCDFintheworkplaoe Thefdlowing should be consideredt

a  Asessmatd woke exposure patentid to PCDD and PCDF on high-oontact work surfeces and
patentidly inthear.

b.  Fessbiity of intid and subseuet sampling for FCDD and RCDF onwork surfeoess

c.  Feshlity of deoortaminetion and meiniaining decortaminetion

d.  Conird mehodsto reducefuture contamingion within thefaality by FCDD and PCDF-

e Hfedivenessd pasord pratediveeguipmeant, induding resairatorsand skin protection.
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TABLE1
FCB Air SarpdeRests
ENSCO, H Dorado, Arkansas
HETA 86-519 / March 24-26, 1987

Typed Sarpde  PCB (Arodor 1242

SapeDesyipion  Operation (pasond orares) - Conoentration (g
OLD PCB WAREHOUSE - March 24, 1987

Warehousaren recaving P 51
loeding dodk

Warehousamen recaving hipmens P 6.1
loeding dock

Drum Rumpe pumang liquid P 41

(low edivity fromdumsinotark

tocky)

Bard Cuther aushingemptied P 38

(low edivity durs

Bard Cuther aushingemptied P 53

(low edivity durs

tocky)

SudgeHade trandaning lids P 49
from battom of bards
into containers

Warehousamen wlcedng dipmants P 70
fromtralas

Warehousamen misodleneous P 31
duies

OLD PCB WAREHOUSE - MARCH 25, 1987

Drum Pumper pumping licLidfram P 58
dumsinotark

DrumQude aushingemptied P 15
durs

DrumPumang tebletop A 48

Sation besdepump
Bard Qushing top of A 16
Sation bresker box

Loeding Dok tebletop A 10

besdedodk

A - Arodor 1260 dso oetected a 0.14 ugfi?



TABLE 1 (cortirued)

SampleDexyiption Opardion
KILN DOCK - March 24, 1987
Hat Medhenic Redadng balts
(onKilnDodk onmanage
pet of ciy)
B Matanic Waokinginsdethe
(onKilnDodk shredder hopper
pert of ciy)
KILN DOCK - March 25, 1987
Loed Shredder opaaefakiift
Loed Shredder opaaefakiift
A Opador
Ashdrop oparator
Kilndodk onaug kiln
timer box
Ashdg ontopof fen
housng

THERMAL OXIDATION UNIT - March 25, 1987

TOU Operdor TOU Contrdl Room
Utility Man
Bailer Man

NORTH WAREHOUSE - March 26, 1987

Warehousamen Warehousing oparation
for doregeof

Warehousamen PCB-contaminated
slidsand

Warehousamen cgpedtors

Warehousamen

Warehousamen

B - Arodor 1260 dso detected a 0.32 ug/n?

Typed Sarde
(persord or aren)

> T U TV T

PCB (Arodor 1242
Conoaniration (U

16°

27

24

95
59

85

10

70

17
84



TABLE 1 (cortirued)

SampleDexyiption Opardion

Warehousaman

WaeoueC addein
oate of warehouse

WaehoueB addein
oate of warehouse

Loeding Dack

WaehouseA addein
oote of warehouse

WarehouseD addein
oote of warehouse

Office inouScetrdler

NEW PCB WAREHOUSE - March 24, 1987

Warehouse Leedman new warehousefor
doragedf cgpeaitars

MaaidsHade and PCB - contaminaed
Flids

MISCEL LANEOUSAREAS- Mach 24-25, 1987

A Opagdaor 75 Unit Modular
(unitshut downfor indneretor
Meneence

SHedy Depatmat tebletop

SHey TranngRoom

Admindraive Officetop of

Mail and Copy Room el boxes

Typed Sarde
(persord or aren)

PCB (Arodor 1242
Conoantration (U

70
79

58

43
99

76

30

99

13

21

085



TABLE2

PCB Quface Contamingion Sample ResLits
ENSCO
B Doredo, Arkansss
HETA 86519
March 24-26, 1987
PCB Surfaoe Conoentration (ugi?)*
Area SarpleL acdion Arodor 1260
OLD PCB Hoor a pumping sation (L) 180,000
Warehouse
(Mach24) Hooringdebamin 54,000
pumping area(L)
Hoor jugt outddebem 34,000
inrepackeging area (L)
Sufeossdf Aak forklift, 3000T*
induding desingwhed,
lever, gear shift,
acoderator ped, dutch ped (H)
Aidefloor inoanter of wardhouse (L) 80,000
Hoar indathing dengeroom (L) 11,000
Interior Surfecesof lodker, 10T
induding Sdes battomn,
intgrior of door indde
locker (chengeroom) (H)
Bottom of dregt boots 67T
(chengeroom) (H)
Qpavisorsdesk top 180
(officg) (H)

1- Unitsareinmicogransof PCBsper suare meer of surfaceare, exogpt
wheredanated by symbd T. T denatestatd micogramsof PCBsonthe
ufacesampled, andisnat asuare meter bedis

2-L =low contat surfaoe, H = high contadt aurface



Area

New PCB Warehouse
(Mach24)

Maintenance Shop
(Mach24)

North Warehousss
(Mach 26

TABLE 2 (continued)

Sandelocdion

Hoorinmidded
uhade(L)

Hoor onsouthsde
of loedingdodk (L)

Tadetopindfice(H)
Dek topindffice(H)

Insdeand ausidedf dffice
door around the door knobs (H)

Charamsad
phorehende(H)

Hoor intheoanter
of theshop (L)

Taop of work bench
incenter of op (H)

Warehous=C - adefloor
incanter of whse (L)

WadhoueB -ade
floor inoater of whee (L)

Aidefloarin
inWarehouseD (L)

Aidefloorin
WarehoueA (L)

Hoor onloeding dock (L)

Hoor on"dirty 9d'
o chengeroom (L)

Entireintaior sufaced lodker
forwork dathing ('dinty” sdecf
chengeroom) (H)

Entireintaior sufaced lodker
for dregt dathing ("deant’ Sdecf
chengeroam) (H)

PCB Surfaoe Concentration (ugin)
Arodor 1242 124 1260
1,200
30,000
o2
1,900
%
61T
29,000
19,000
6,400 2900"
6,400"
10,000 5,200
8400 8,000"
18,000 6,800"
7,200
63T
51T

A - Suspatted mixtureof Arodar 1260, 124, 1252, and 1248. Quantified as
combingtion of Arodar 1260 and 1248,



Area
North Warehousss
(March 26)

(continued)

Kiln Dack
(March25)

Dock Operdors
Showa Room
(Mach 24)

Kiln Oparaors
Breek Room
(Mach24)

Sargel ocdion

Officefloor
(rale) (L)

Saretary'sdesk top
(dfficetrale) (H)

Lundhroomfloor
besdetadle(L)

Tedetop
inlundraom (H)

Tadetopin
Leadmanis Office
(inddewarehouss) (H)

Dock floor 3yards
fromdredder (L)

Hoora Ash
dragtender (L)

Hoar in ChangeRoom (L)
"Dirty Sde' floar,
2yadsinddeatrance(L)
"Cleen Sde' floor
3fed fromshower room (L)
"Dirty Sde" bachtop (H)
"Cleen S benchtop (H)

"Dirty So&' locker
outer sufecenear hende (H)

"Cleen S’ lodke
outer sufecenear hende (H)

Tebletop(H)

Hoor (L)

B - Hoar dill wet fronmogaing a imedf sarding

TABLE 2 (continued)

PCB Surfaoe Concentration (ugin)
Arodor 1242

1260

100

27,000

48,000

210°

1,400
4800
32

1,200



Area

Other Aress
(March 26, 1987)

ManHRat
Lodker Room

ManRat
LunchRoom

Engnesing
Office

Blectidan
Shop(E& 1)

Leb

TOU

SHety Dt

Sargel ocdion

Hoor (L)
Benchauface(H)
Interior of lacker (H)
Foor (L)

Satfled dust ontop of
vaxdingmedine(H)

Bachsufaoe(H)

Hoar inentrancehdllway (L)

Banch top besdemators
(under Foxboro dharts) (H)

Hoor inoater of hop (L)

Hoor infront of hoods (L)

Bendhtopinweter sarde
aea(H)

Hoar inconird room (L)
Pand incontrd room (H)
Tadetopintrainingroom (H)
Tadetopintrainingroom (H)

TABLE 2 (continued)

PCB Surfaoe Concentration (ugin)
Arodor 1260

100

19T

16T
240
1,200

4,800
210
76

3,600
1,200
110



Locdion

Old PCB Warehouse

HoorinPFumping Area
(camantfloar)

New PCB Wadous

Hoor onsouthend of

Loeding Dack
(camantfloar)

Kiln Dock

Hoor within 3yads

of Sredde
(camatfloar)

KilnArea

Hoora Ash

Drag Tender
(camatfloar)

North Warehouses

Hoor of Loeding
Dock
(camatfloor)

1- Theaum o RCDDsand PCDs fadtored for thar individudl taxidtiesrdaiveto

TABLE3

Qurface Conoanirations of 2,3,7,8 Terachiorodibazo-p-dioxin Ecuivaents'
and Caresponding Suface Concantrationsof Pdlychiarineted Biphanyls

ENSCO
H Dorado, Arkansss
HETA 86519
March 24-26, 1987
2378 TCDD Equivdents(nginfy
40
8
25
40

PCB Suface L evels(ugi?)?

180,000
(Arodor 1260)

30,000
(Arodor 1242)

160,000
(Arodor 1254)

27,000
(Arodor 1260)

18,000
(Arodor 1248)
800

(Arodor 1260)

2378 TCDD. Theguadfic2.3,78 TCDD isome wasnat foundinany of thesamples

2- gt = nenogramsof TCDD equivaents per suae meer of ufaceareawipesampled

3- ugh?=miqogyamsadf PCB per suaremee of sufaceareawipesampled



Depatmeant name & (numba)

PCB Warehouse (04)
Produdtion (06)
Maintenance (08)
Northwarehouse (12)
Cthers

*Basad on parsonnd roder provided & timeof survey

TABLE4

PatidpanisinMedicd Suvey
ENSCO
H Dorado, Arkansss
HETA 86519

March 24-26, 1987
Numbe of Numbain Paoat
Patidpanis Depatment* uveyed
9 11 82
20 39 51
15 20 75
1 14 7
36 191 19



TABLES

Duplicate Seum Samples Andlyzed by
Canta for Ervironrmeantd Hedlth, Cantarsfor Dissese Contrd, Atlanta

ENSCO
H Dorado, Arkansss
HETA 86519
March 24-26, 1987
S3um PCB Conoanirdion (partsper billion)
Arodor 1242 Arodar 1260 Taod
Par 1 97 93 190
88 90 178
Par2 198 165 363
1% 160 3
Par 3 6.2 53 115
6.0 59 119
Par4 49 3 33
48 35 40
Par5 16 40 56
18 41 59
P4r 6 43 A 77
44 35 79



Par A
ParB
ParC
ParD
ParE
ParF
ParG
ParH

TABLEG

Duplicate Soum Samples Andlyzed by ENSCOs L aboratory
and theLaboratory used by NIOSH (Center for Ervironmeanta Hedlth,

Cantasfor Dissese Contrd, Atlanta)

ENSCO
H Dorado, Arkansss
HETA 86519
March 24-26, 1937
S3um PCB Conoantration (partsper hillion)
ENSCO NIOSH/CEH
Arodor 1242 Arodar1260 Tad
157 40 66 100
271 57 62 119
761 114 47 161
97 14 A 48
14 57 71
<10 45 12 1.7
262 30 20 50
<10 - 40 40
517 100 69 169



TABLE7

Saum PCB Levdsby Depatmat
ENSCO
B Doredo, Arkanss
HETA 86519
March 24-26, 1987
Saum PCB Conoariraion
Degpatmat name Nurmber of (patspe hillion)
and (numbe) patidpents Rage Medan Memn

PCB warehouse (04) 10 5110 52 53
and Northwarehouse (12)
Production (06) 2 16-385* 98 146
Mantenance (08) 15 530F 46 75
Others 3H 2106 6 12

A - OnePCB levd gregter then 200 parts per hillion (ppb).
B - Four PCB levdsgreater then 300 ppb.
C- All but 4 PCB levdslessthen 20 pob.



TABLES8

Saum PRCB Levdshy ChlaracneRindings
ENSCO
B Doredo, Arkanss
HETA 86519
March 24-26, 1987
Saum PCB Conoariraion
Number of (pats per hillion)
ChlarareFndings® patidpents Raxe Medan Memn
Nodlorare 72 2-385 18 62
Chloraone higary of 5 516%% 110 99
commonaoe
Chloraong nohigary 4 350¢ 9 18
d commonaoe
Chloraone with or without 9 3169 48 63
higary of commonaoe
A - Seetext.
B - Three FCB levdsgregter then 100 partsper billion (ppb), 1
lessthan 20 pob.

C- Three PCB levdslessthan 20 ppb.



