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LUMMARY

On Decamber 17, 1986, the Nationdl I ndtitutefor Oooupationdl Safety and Heelth (NIOSH) recavied arequedt for
tednicd asagancefromthe U.S Ervironmenta Praedion Agancy, Regon 5, Chicap, lllinois TheEPA wes
conoamad about the patentia hedlth risk to warkersexposad to vdlatile argenic chemicasduning thegperation of a
vapar/solvert decontamingtion system for palydhlarneted biphenyt (FCB) contaminated trandformersa G& L
Reoovary Sydems Incorporated, Adiabula, Chio.

Initid evironmenta and medicd evaugtionswere condudied ne 22-24, 1987. Themedicd Survey induded (8) a
parsord intaview, (b) aphysicd examingion, and (€) messuramant of ssum PFCB conoatration. Fdllow-up
environmenta evaugionswere conducted in Octaber and November 1987. Air sampleswere cdlledted for
trichlaroethylene (TCE), RCBs palydhanneted dibenzo p-diaxins (FCDDs), and polycharineted dibenzofurans
(PCDFS). Surface conoaniration sampleswere odllected for PCBsand PCDD/PCDF. Alll of thesecompounds
aregpectad to be humen caranogensby NIOSH.

Average parsord (lrething zone) exposuresto TCE ranged from 5.3 to 11.8 parts par million (ppm) duing the
intid evaugtion and from 20810 292 pom during thefdloa-Up evalugtions: The decontamingtion tednidanshed
the highest average expoaLres (11.8 and 29.2 ppm) to TCE. However, thehighest persond TCE exposure
conoanraions messured (34.2 and 36,5 ppm) ware oadllected from the breathing zones of the dripper tednidans

duing thefirg fdlon-up survey. NIOSH recommeandstie expoaure be contrdlled to thelowest feesidlelimit (<25
pom).

Average parsord exposuresto PCBsranged from 145 to 208 ug/in duing theinitid survey andfrom99t0 259
wyi? duing theflow-up suveys Thehigher average exposresware expaienced by the decortamingion
technidan duing theinitid survey, and by thedrpper tednidansduring thefdlon-up arveys Al of thepersord
exposres messLred exassded the NIOSH ariterion of <1.0 ugfi?, Suggested asthelowet feesidlelimit.

PCB conoaniraionson " high-contadt” surfanes outsidethe containment arearanged from 10to 1080 ugn. Al but
twowaenea or greater then theevaugtion aitaion of 100 ugn. Thesurfaceconcanraionsinthe producdtion
arearanged from 1,000 to 72,000 ug/in?. The EPA surfacedeanup Sandard for hight and low-contact surfaossin
aresricted access areaiis 1,000 ug/in'.

Surface concantrations of PCDDs and PCDFs (reparted 8 2,3,7,8- TCDD equivdents) ranged from02t0 3.0
nenograms par Souare meter (ng/n'?) on peinted conaretefloars outsidethe containment area. Therecommended
exposreevdudion aitaionis 1 ng/in?. Within therestricted acoessares, concantrations of 16,0 and 19.0 g of
2378 TCDD equivdensweare mesared duing theinitid Survey. Theconoatrationsmesaured during the
fallow-up evaugtionsranged from 4.7 to 135 ngn?.

Areaair conoentrations of PCDDIPCDFs (reported as2,3,7,8- TCDD equivdants) inthe produdtion aress
ranged from none detected to 4.2 picograms per cuic meter (pg/n). Thehighest vduewas messredinthe
gripper room and excegdsthe evdugtion aiterion of 20 pg/n’.

Thesarum PCB conoentrations (reparted as Arad or 1260) for the seven partiapeting workerswere 12, 12, 13,
13,17, 26, and 211 ppb. Parsonswithout cooupetiond exposLre gengrdly have conoantrationslessthen 20 ppb,
usdly lessthen 10 ppb. Thethreelongerm processing aeawarkarshed amean ssum PCB levd of 19 ppb.
Thetwo shart-tem processing aeaworkashad amean blood PCB levd of 12 Nonehed heed or nedk skin
lesonsauggetived doraoe


http://www.cdc.gov/niosh/hhe

Messured worker expoauresto TCE and PCBsexcasted the NIOSH REL S asdid surface conoantrations of
PCBsand PCDD/PCDF. Surfece conoaniraionsof PCBsthet exossded the EPA Sandard waredso
messred. Thegenard areadr concantration of 2,3,7,8- TCDD enuivaents exossded the recommended ariterion
inthewiredrippngarea. Themedicd findingsindicatethet PFCBs are baing absorbed by theworkes Theseresults
ugoest thet curant work predices and environmentd contrdsarenat effetivein preventing exposurestowarka's
Recommencitionsaremedeto contrd environmantd expoaures

KEYWORDS SIC 9999 (nondiassifiebleestzblishments dentrical transfomer decontarmingtion), polychlarineted

biphenyls(PCB), trichlaroethylene, palycdhiarineted dibenzo p-diaxins (FCDDs), and paydilarineted
dbazofurans(FCDF)



INTRODUCTION

TheNationd Ingtitutefor Oooupetiondl Sty and Hedlth (NIOSH) recaived areuest for tednicd assganceon
Deoambe 17, 1986 fromthe U.S Ervironmantal Rratedtion Agancy (EPA), Region 5, Chicagp, Hllinais Induly
1986 the EPA, Region 5, autharized G& L Reoovary Sysams Incorparated (G&: L), Adhtabula, Ohio, to condudt
research and devel opment wark on avigpor/salvent degreeser decontamination sydem asan dtemdive method for
dspos of PCB trandfomars: The EPA wias concarmed about the patentid hedlth risk assodated withwarke's
expoauresto vaaileorganic dhemicdsusadinthisprooess: The patentid exposuresinduded polydhlonneted
hiphenyls(PCBg), ichiaroathylene (TCE), pdydimrﬂejdberzopdoqrs(F{DD@ and polychlaineted
dbezofurans (FCDFS).

Medicd and evironmenia evaluationsware conoudiad on ne22-24, 1987. Themedical evauetioninduded
brief madicd inlevienvsand the adledtion of blood ssmplesto deteminessum FCB levdls Theavironmanid
evduationinduded the cdledtion of ar samplesfor TCE, PCBs PFCDDs and PFCDFs and sufacewipesamples
for FCBs PCDDs and PCDFs. Interim Regpart No. 1, issued in October 1987, discussed theresLits of thisfird
evaugion

Theenvironmentd reatsfromtheinitid evalustion reveded sgnificant worker expoaresto aioome FCBsad
ufaceresduesof FCBsand 2.3,7,8- TCDD equivdents indicating aneed for thegoglication of moresringant
worker exposLreconird methods: Thecontrd tedhndogiesrecommended inthelinterim repart, asbaing gopliceble
tothisprodudtion process and fadlity, induded processisdlation, locd and generd areaexhaud ventilation, and asan
interim meeaLre, Syppliedkair persond resairatory protedion.

Tofuther evduetethe equoaresfound during theinitid survey, particulaly potentid arbomeexpoaresto
PCDDSPCDFs assoond environmenta evauetion was scheduled for on October 27-30, 1987. Tednicd
prablemswith thear sampling method for the FCDDSPCDFsweareencountered during thissurvey. However,
limited detafor airbome and surface PCBs and surfane PFCDD/PCDF were collected on October 28, 1987. A
ssoond fallow-up eva uation was conducted on November 10-13, 1937.

Therestsdf dl evironmantd and medicd evduetionswill bedsoussed inthisrepart.
BACKGROUND

A. PBoossDesxipgion

G& L wasgrantad limited autharization by the EPA for the decontamingtion of FCB-contaningand
PCB-contamineted trandformers and thedigoosdl of dll reusslemetd componentsof thedismentled
trandormersby eveniud smating, provided thet the PCB resduesramaining onthemetd surfecesdter
deaning and decontamination do nat exossd 10 micogramsper 1(1)313e0&rﬂnﬁas(10tg’1(1)m?)
Fdlowingisagenerdized destription of the process used, asreparted in the EPA condiiondl pemit

1 Uponreodpt a thefadlity esch trandfiormer sl betagged with anidentification number and logged into
thetranfommer book.

2. BEachunitwill bedraned of dl freefloning didedtric fiuid and theliouid sored in propery construdted
and labded contanersfor subsaouat inaneration. Al repired recorckegping Sl bemaintained on
theliquid

3. Roossting of eech drained trandomer will beginwith aprimary decortamingtioncyde Unitsand thar
ramoved lids placed inthe primery decontaminetion station, will besgjedted to threecomplete
vgpor/goray oydes (30 minuteseadh) uaing TCE asthesdlvart.




4.  Afte dloning evgporation of resdud TCE from thetrandomer surfaoes theaall and coreare
Odtanked and then dissssambled and ssparated inthe dismantling area

a Coreded componentswill beplaceinto beskets
b. Cailswill bedrippad of insulaion and dso plaoad into beskets
o} Thetrandomer tank will bedesned inthe primery decontamingtion gation

5. All daned ddedricfluidsand nonredameile components such aswood, insuliation peper, e, will be
dored for subssquat digpos.

6.  All metd componantscontainad in besketswill undergo seouentid wedhesin eech of thethree TCE
weehtanksaf the ssoondary gation far pariodsof gopraximetdy 30, 15, and 15 minutes
regpadtively. Eachtank will be coudled with athemd sgoerator whichwill continuoldy deenthefluidin
eechof thetarks

7. Conourently, thetrandfamer tank and lid will beretumed to the primery decontamintion Sation for
threecomplele vapor/goray cydes (30 minueseach).

8. Bvaytandome tank will bewipesampled to ddeminecompleieness of decontamingtion. Alo,
routinequelity contrd testswill be parfamed by randomly sdedingadesned metd piecefroma
prooessed besket for wipe sampling.

9. Daly ProcessRepartswill track dl work.

Workforceand Fadlity

Atthetimed theinitid evaluation G& L hed beanin gparaionintemittertly for bout 20 months (snce
Septamber 1985). Sevenworkerswereamployed, indudingtheownars: Four worked inthe produdtion
aeaful-ime

Theprocessng areadf the G& L plant mesares 6,150 uarefedt. Anareadf 5000 uarefed is
surounded by a12-inch dkeasacontanman areafor the PCB decontamingtion process: A fiveton
oveheed canesavicesthisareawith regard to metarid trangport.

Mataid flow through the decontamingtion areabegins a thetrandformer draindation. Thisdaionisa
12-inch diked pan, messring 8fedt by 12 fedt, wherethe opened trandfomers arel ocated for draning any
flud thet remainsinthan. Gangdly, thisislessthen onegdion Resdud fiuidispumped and meteredintoa
SBdlondum Thedranad trandfomer isthen lovered into the primery decontaminetion unit, avgporliquid
TCE degreaser degp enough for mogt conventiond trandfamer units wheretheliniid deening tekesplace It
isestimated thet 99%o of the FCBs on exposed surfacesisramoved inthisprocess . Thedeoontamingion
tedhisjobisto runtheprimery and ssoondary deyessars Thisjab doinvavesmetaid trande fromthe
drain ped to the primary degyesss, to teerdown, to the seoondary degreessr, then to decontaminated materid
dorage

Fdlowing primery decontamindion thetrandomarsaredissssamidled. Manud dissssarily, or teerdoan, is
caried out inafour-inch diked pen mesaring 8fed by 12 fedt. Haretheintamd partsof thetranfomer are
removed and dismantied in preparation for ssoondery decontamingtion.



Patsramoved during teerdown are ather dacked or plaoad into besketsfor ssoondary decontaminetion.
Theexagationistheindudion call, which consgsof meny tumsaf heavy guege copper wire, or copper
sheding, which are.aoeted with aninauliation metarid (ootion, peper, o vamnidh). Thisinsaionmugtbe
removed prior to ssoondary decontamingtion. Thisisdone by fesding the aopper wirefrom theindudion aall
through amechinethet ramovestheinsuaion metaid by aorason, cdled sripping. Uponexiting themeching
the copper wireismanuelly bant and compected, then loedisd into besketsfar ssoondery decontaminetion.
Theagppe ed-typeaal isurwrgaped menugly and theinsulation issorgped off with hend tods: Thisdoes
nat dgpersepaticuaeinto thear asthedrippe mechinedoes Twoworkerswererenuired to gparatethe
grippe.

Seoondary decontamingtion consssaf asnge pessthrough ativeedageliquid TCE deyress for dl
trandomer partsexogat the outer caang, which, because df itsSze, goesinto the primery decontaminetion unit
onceggain. Fdlowing sscondary decontamingtion the partsarerandomly wipe-sampled and then, if
aufidently desned, removed to an uncontamineted areadf theplant for find digposition.

Conird Tedvdagy

Ervironrmentd conird sydarsinusea G&L a thetimed thearigind investigetioninduded locd ednaugt
hoodson bath primeary and seoondary degressarsand onthedripper. Thedegressasweareverted tothe
ousde, and the sripper was ventad into theworkplace air through acarbon adsorbart. Thethermd
spaaarsfar therecyded TCE aeseded, exdosad inits Genard room veartilation condged of alarge
exhad faninthesouthwal of thebullding. Rgdacamant ar entared through open doarsa thenarth end.

Workasa G& L wore Tywvek auits sted-toed rubbar boats herd hetswith qolash shilds and double
doves(inna o latex, outer of butyl-nitrile) whenever inddethe containmant area. All gear wasramoved upon
exiting the containment and donned upon entering. Resairators with coursefiltersand dneracel catridgeswere
avalddeif nesdad (a theworkesdisraion). Wakerswarethese primerily when pafoming theprimary
deoontaminetion, Sncethe partsare manualy sorayed with liquid TCE during thisprocess and someimes
during thedripping oparaion. Cartridgeswerednenged weskly, or morefrecuently if desired by theworker.
Inner goveswere changed whenever they wereremoved o when contacted by liquid. Theouter goves
weaedhanged whentom ar whenever liquid wesdlowed indde. Thewarkasremoved theouter govesto
pafom tasksthet required dextaity.

In regponseto recommendeionrs medefdloning theinitid evauation by NIOSH, severd diengesweremede
intheprodudion areadf the G& L plant in an atempt to lower worker exposure potentid. Theseinduded
deaningand paining dl floaring in theprodudion areadf the plant; and aceting thefloor ingdethe containment
aeawithamaeaid resgant to PFCB pamedtion (identified by the company asapdymer coeting RC 4500).

Thedripper gparation was moved into aroomin the produdion areatto isdlate the process and reduceits
contribution of contaminentstothegenard plant evironmant. Thisroomweasmedearesairaory pratection
aen Locd edhad onthedripper and lagegenad areadr filtration sydemswereinddled inan efart to
contrd the particulate generated by the dripping oparation. Thear far thesesydasisdrawn through filters
and adtivated carbon and then redradaed to theroom. Thereisno exhaugt totheoutsde and no ouSdedr
inrocuced into thisroom. Staragefar indudion coreswith meterid to be stripped wes denged todosad bins
ingteed of open production area.

Sevad ar-deaning devices of thesametypeasin thedrippar room, which draw roomair through coarse
filtersand apedked cartoon bed beforerearadaing it into thework areg, wereinddled inthe
deoontamirgtion produdionarea. Adudmaiswaremedeto the vartilation sydem savidng thebusiness
dfficesto mekethisareapostively pressurized with repect to the produdtion area,



V.

EVALUATION DESGN AND METHODS

A.  Bwviromatd Brdudion

Theevirommantd evdugionscongdied of ddamining patentid inhelation exposureshy adlleding full-ghift
persond expoareand gangrd aeaar samples Duing dl of theevaugtions expoaresto TCE and PCBs
waemonitored. Airbomeexpoauresto FCDDSPCDFsweare messLred during the sscond fallow-up
evadudion. Also, todeeminethepatentid for demd exposreto FCBs PCDDsand PCDFS anumber of
wipesamplesweare dotaned from vaiouswarking sufacesand todsduing the stevist. Parsond exposure
sampleswere cdlletted from the breathing zone df produdion aeawarkas Genad aeaar sampleswere
odlected in offices breek room, and & key paintswithin the produdion conteinmeant. Thewipesamdeswere
odleded fromthesameaess

1

Tridhorosthyviene (TCE)

Air ssmpesfar TCE wereadlledted by draning air through glass tubes containing 150 milligrams (ng)
of adivated drerood a aflow reteof SOmilliliters(ml) per minuteusing calibrated, bettery-operated
samplingpumps For andysis (NIOSH Method 1501Y), the samplesweare desorbed with 1. ml of
cabondalfidecontaning 1 miaditer of eyl bezeneasanintard dandard. They wareardyzed by
gesdrameioggohy withaflameionizaion deectar. Thelimit of detedtion (LOD) for TCE, usngthis
method, is0.0L my'sample and thelimit of quentitation (LOQ) isOB my/'sample

Pdlycharineted Bipheryis (FCBS)

A. Air Sargdes

Geanad aeaand bresthing zone (parsordl) ar ssmplesweare adllected by dranving ar
through 150 mg flaris tubes atteched to bettery-operated sampling pumpsa a
precdibrated flow rated oneliter per minutefor theduration of thehift.

For andysis (NIOSH Method 5603, theflansil tubeswere ssparatad into thair primary
and beckup sedtions: Each sedion, dong with thegasswod plug which preoadesthefront
sgdtion, was desarbad in oneml of hexanewith sonicationfar /2 hour. Theges
dromatogrgohic andysswas paformed on aHemett-Packard Modd 5730A ges

ph eouipped with an dectron cpture detector and accessriesfor caillary
adum cgadhliies A 30mx 031mm fusad slicaWCOOT caallary aoumn cogted intamelly
with DB-5was usad with tempaaure programming from 210°C (hdd for two minuies) to
31rCa arded 8Cminue Hvepaocat mehanein argonweasused ssthecarier ges
Theinedtor wasoparated inthelilessmode. The presanceof an Arodar wes
detamined by comperison with dandard samplesof Arodors 1016, 1221, 1232, 1242,
1248, 124, and 1260 dotained from the EPA. Quintitation wias parformed by summing
thepesk heightsof thefivemgiar pesksdf the fandardsand comparing thosesunsto those
o thesamepesksonthesample

Only three Arodorswerefound during theentireevdugtion. Thesewere1242, 1254, and
1260, with Arodar 1254 being found inen ar sampleonly onthessoond suvey. The
respectiveandyticd LODsfor Arodors 1254 and 1260 were 008 and 0.03 micrograms
per sample (ug/sample). TheLOD for Arodor 1242 waswas vaigdleand ranged from
0.009t00.12 uysample TheLOQsfor Arodors 1254 and 1260 were 026 and 0.1
respectively, and ranged from 0.03to 041 for Arodar 1242.



QfaceWipeSarpes

A we-wipe pratood was usad to assessthe Surface concartrationsof FCBs Thesurface
wipesampleswaeodledted using 3' x 3" Soxhle extracted ootton gauze pedswhich hed
beenwetted with8 ml of pedia hexane Thesampling procedure consged of
marking theboundariesof a0.25 nt area(unless athawise nated) on the desired surface
andwipng thsareawith thegauzeped. Thesampleped washddwithagoved hendt a
freshnordinear palyethyleng, unpladiazed govewasusad far ech sample Thesuface
waswipad intwo diredtions (the seoond diredtion arthogondl to theffirst). Each gauze ped
wasusd towipeanly onearea. Thegauze ped sampleweasthen placadingasssample
contang equipped withaTeflorHined lid

Thegauzesampleswere prepared for andlydsby extradionin40ml of hexanewith Seking
for D minutes The hexanewastrandared to aconoantrator tube, and the gauze wasrinssd
twicewith 10ml of hexane Theconoanirated hexaneduant wesdesned onaflarnigl
odumn, and thesampleweasbrought to afind vdumed 3ml. GC andysswesthesareas
previoudy destribad for theflarnisl tube PFCB samples

Two Aradarswerecondgently found onthe surface samples 1242 and 1260. The
anlaytic L ODsfor thesevaied, and were respectively, 003-023and 0.05-0.17
uysampe Smilaly, theLODsweae0.09:0.77 and 0.16-055 uysample

3. Paydiainged Dibervodiaxins (FCDDSs) and Palydhiarineted Diberwafurans (FCDFS)

a

Air Sarples

Thear sampling devicefor FCDD/PCDF compoundsconggsof two deges Thefirg
dageisad7 millimaer (mm) gassmiadfiber filter (EM 2000, 03 micomde) for adlleding
paticdaes Thessoond dageisagasscatridge contaning eght grams o 140°C edtivated
0meshdlicagd ebsorbat. Theslicagd catridgeisganadly saked with

2,3,7 8tetrachiorodiberzo-p-diaxin-2C,, ad 2,378 tetrachlorodiberzofuran - 2C,
beforesampling for quentification and to aooount for any retention losses during samaing:
Thedasscatridge containing the gaiked slicagd absorbantissedledinarugged Teflon
housng with fluordegomer Viton O’ rings

For ssmpleadledion thesampler isplaced inaverticd position and attached viaTygon
tubing to a0 lite/minuteratary vaneveouum pump. How ratesareregulated using
predsion contra vavesand gopropriateflow messremant devicess Sampleswere
odllected over two eght-hour workshifts

SufaceWipeSarpes

Toatain an acogptable detection limit, eech FCDD/PCDF wipesampleconsded of a
compositeaf four 0.25? wipesamples for atata aeadf LOnt. Thesearecdlleded using
thesametedhnique as destribed far the FCB wipesamples Thewipesamplesare
extracted with toluenefar 16 hoursusng aSoxhlet goparatusto dssolve the FCDD ad
PCDFfranthesamples Thereauiting tauene salution isconoantrated to neer drynessona
rolary evgporaor. Anextendve purification processisthen usad to preparethe samplesfor
andyds

Thear and uface sampesare andyzad by ages dhrometogrgoh/mess soedrometer equipped with a
DB-5 (sxeaing) cdumnand by DB-17 and 3P 2331 cdumnsin tandam (for isomer confirmetion).
SHeoted C- and ¥C-abded PCDD and PCDF isomarsareinduded asintamd sandardsand
recovary (urogate) Sandards



Andysesare pafomed to messretatd terar, panta, hexa, heptar, and odachiarineted
dbezofurans tod terar, penta, hexa, hepta, and odadiarineted dibenzodiaxing and gpedfic
PCDD ad FCDF isomasconianing dilainesubditutioninthe 2, 3, 7, and 8 pastions: The
andyticd limitsof detection were vatiadle and ranged betwean 0.001 and 0062 nenograms per
spe

B. Medd

S/enG& L ampoyesspatidpated inthemedicd aurvey, whichinduded (g) anintaview regarding
previouswark potentially invalving PCB expoaLrg () anexaminetion of theskin of theheed and neck for
dgnsdf doracne and () messremat of ssum PCB conoantration. Addtiondl informetion onwark
higorieswas datained from compeny pasonnd.

Venoushlood was datained usng amutipe-draw Vaoutaing sygem. Thelblood wesdlonvedtodat, and
srumwassparaed, frazen, and sant to the Canter for Evironmentd Heelth (CEH), Cantersfor Dissese
Conird, Atlanta, Georgig, for andlyss The CEH laboratory messures PCB by ges
drorraogerfzy/ele:lrm Capture detedtion using Wl MoCall quentitation factars acoording to the method
o Bused. d.

V. EVALUATION CRITERIA

A, Toxiodoy

1

TCE

Trichoroghyleneisaadaiess vdatile nonflammedeliquid thet isimmisableinweter, hesavgpor
dansty of 445 and aballing pant of 87°C. Itisapoweaful degreesng and dry deaning agant and hes
been used in commeardd produdsauch asprinting inks pants laoouers vamishesand achesves A
pharmecautical gradeof TCE wasfomely usad assagenard anedheticin surgicd and dogtetrica
prooadures and asan andgesic for short oparative procadlres. 1t hesdso been used to extract ceffeine
fromooffee

Thepredominent physdogicd responseisonedt cantrd nervoussydem dgaresson. Thisis
paticulaly truessaregponsefrom acutear shart-temexposure Visud disurbances mentd
confusion, faligue incoordinetion, and someimes neussaand vamiting have bean dosarved.
Prdonged skin contact mey causelocd initation and bliger formation. Under indudtrid conditions
repested immarson of the hendsin TCE hes causad pardyssof thefingars: Although TCE will
pendraeintact in, it isunlikely thet absorption of toxic quentitieswould ooour by thisraute TCE s
absorbed regdily from the gestraintedting tradt, bout thisisnat usLelly aroute of cmpa]mi expoare
Liver and kichey injuriesin humansatributableto ovarexqposreto TCE aerae®

Intderanceto doohal isaso awdl-chaeradtarized phenomenon anong TCE-exposrewarkas Not
anly do meny TCE warkesbecomeindariated with consumption of svdl quentiiesof dachdlic
bevarages but they dso aresugjet to vasodilatation of supafidd skinvessds reaitinginskinblatdhes
acondtion knoan as"degressarsfludt’. Hushingismod prominant onthefaoe, nedk, doudas ad
beck. Thiscondition gpearsto beabenign phenomenon of short duration but hesladed for upto 6
wesksater exposreto TCE for 5daysa 200 ppm.

OnMach 21, 1975 theNationd Canoer I nstitute reported preiminary resuitsof acaranogen
hicessay for TCE whichindicated no caranogenic dfedsin ratsbout theindudion of hepetoodiula
cadnomesinmice After revieming the NCl sudy, NIOSH recommended thet TCE beconsdareda
ug0adt humen caranogen and tranamitted thismessegeto indudry inaSpedd Oooupetiondl Hazad
Review with Contrdl Recommenditions*




PCBs

PCBsaediainged arometic hydrocarbons thet ware menufaciured in the United Siatesfrom 1929
101977 and primarily marketed under thetradename Arodar® They found wideusebecausethey ae
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 vapor pressrea ambient temperatresand
visoosity-temperetrerdationshipsthat wereitalefor awide vaiiely of indutrid gpplicetions PCBs
havebean usad commadadly ininsiaing fluidsfor dedricd equipmat, rydajlcﬂuds hedt trander
fluids Iuricants plagidzars and componants of Surface codtingsand inks®

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

Didary PCB ingestion, themgor source of population exposure, cooursespedidly through egting fish,
but PCB resduesaredso found inmilk, eggs dheese and medt. PCB resduesaredetedadlein
vaioustissuesof personswithout knoawn oooupetiond exposureto PCBs Meenwhaeblood PCB
levesrangefrom 1.1 to 83 patsper hillion (jpab), whilemeen ssum FCB levdsrangefrom 21 to
24.2 pob for parsonswithout known oocupationdl exposre’” Meen saum PCB levdsamong
workersin one cgpeditor menufacturing plant sudied by NIOSH ranged from 111 to 546 ppb, o
gpraximetdy 5to 22 timesthe beckground levd inthe community. Meen ssum PCB levdsamang
workesin trandome maintenenceand rqaartypcalg rangefrom 12to 51 ppb, condderadly lover
then amongworkersat cgpeditar menufaduning plants

PCB toxiaty iscomplicated by the presance of highly taxicimpurities egpeadly the palydilarineted
diberzofurans (FCDFS?, whichvary inamount depanding onthe menufediurer, and paroant
daingion ™ and which aefound ininaressed concantrationswhen PCBsundargo incomplete
pyraygs> Asvvdl differert animd oedies induding men, vary intheir petteam of bidogic response
to PCB exposure

Twohumengaidamicsaof daraong Y uho' and Y u-dheng,” resLiited framingestion of codking all
acddentally contamineted by aPCB heat-exchangefitid used inthedll'spegterizaion % Although
PCBswereintidly regarded asthedidogic agat inthe Y usho dudy, andyses of the offending cooking
al demondrated high levdsdf PCDFsand palydhlarineted quartaphenyls sswl asather unidentified
dhlarinated hydrocarbons in addition to PCBSY

Theresitsof indvidud dudiesdf PCB-expossd warkesareremarkadly consdat. Amongthe
aosssdiord sudiesaof the cooupationelly exposed, aladk of dinicaly goperant ilinessin Stugtionswith
high PCB expoaLressamsto betherue: Chloraonewes dosarved in recent dudiesof warkersin
Itely, 8 but not among workersin Autrdia® Finland® or the United States®22 Week ]EOS
comdationsbetwesn PCB exposLre, or ssum PCB levds and SGOT 22 GGTPH822 g
plaamatriglyoarides have bean reported % Comdationsbewean [jamamg:jyoendes?ﬁamGG‘I'P27
havedso bean found among community resdantswith low levd FCB expoares Causdity hesnat
beanimputed to FCBsin these crosssadtiond sudies

Thelntametiond Agancy far Research on Canoar hes conduded thet the evidencefar FCB
cadnoganaty inanimésand humansislimited. “Catan pdydiainged biphenyisarecardnoganicto
miceand ratsdter thar ord adminidration, produding benign and mdignat liver negdlaams Ord
adminidraion of paydiaingted biphenyisinoressed theinddance df liver necdaamsinrasprevioudy



exposad to N-nitrosodiethylamine®

Inamartdlity gudy among warkersat two cgpeditor menufediring plantsinthe United Sates® a
gredter then expected number of dbosarveed degthsfrom canoar of theliver and canoar of theredtum
weaenael Nathe incessewesSatidicaly sgnificant for bath Sudy Stescombined. Inareoat
updetedf thisstudy®, however, with fdlow-up through 1982, an excessinliverbiliary tract canoar wiss
gatigicaly sgnificant (5 aosaved vs 1.9 expedted). Theexaessin canoer of theredum wesdill
devated but nat satidicaly sgnificantly 0. Inthismortdlity study, thepersord 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 sudtentidly higher. At anedt theplants thegeometric meen ssum PCB levdsin 1976 were
1470 ppb for 42% chlorineted biphenylsand 84 ppb for 54% chd arineted biphenyls

Inamartdity sudy amongwarkersa acgpeditor manufeduring plart inltely, ® mdeshed a

gatidicdly sgnficantinoreeseinthenumber of dethsfromall negdaams Whenthesewareardyzed
spaady by orgen sydem, desth from neoplaams of the digestive argans and peritoneum (3 dosarved
vs 0.83 expacted) and from lymphatic and hematopaielic tissues (2 dosarved vs 046 expected)) were
devated Thissiudy wasreoantly expandad toindudevitd Satusfalow-up through 1982 for dl
workerswith onewesk or moreof employment® Intheupoated resits therewasadatisicaly
sgnificant exoessin canoar among bath femdles (12 cbsarved vs 5.3 expected) and maes (14
aosaved vs 7.6 expadted). 1nbath groupsthereweredaidicaly nonsignificant excessesin
lymphetichemetopaietic canoer and adaidicaly sgnificant exoessin digestive canoer anong meles (6
obsarved vs 2.2 expedted).

3. PCDDsand PCDFs

PCDDsand PCDFsaretwo saiesdf tricydic aamdic compounds Thenumba of dilaineaoms
canvay betwean 1 and 8 (mono- through oda-cilaro homadlogg), resuiting in 75 PFCDDsand 135
PCDF postiond isomas

Thetaxic effedsof these compounds are assodaled with the number and gpedific dlacement of the
dlaineaonsinthemdecue 'I'hate(r&gpa‘t& and hexachlaringed isomer groupsexhibit gregter
toxidty thentheather dlarineted foms®* PCDDsand PCDRswith dhlarinea positions 23,7, and 8
aepaticdaty taxic®*® PCDDsad PODFsae@ytodcin expaimeantd animdswhen
admindered aoutdy subdronicaly, or dronicdly.** Toxic dfedsindudesevaewdght loss liver
necrods and hypartraphy, skinlesions immunoa ppression, reprodudivetoxiaty, teratiogenesisand
degth. Of the' 75 PCDD and 135 PCDF isomers only 2,378 TCDD and amixture of

hexachl arinated diberzo-p-daxinswith four of thex dlarinesin podtions 2,37, and 8 havebem
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
hexacharinated dbe"lzuiodrsvvasfardt%rrodnem incressed inddenced liver tumarsar
neopladtic nodulesin exposed rasand mice™ Exposureto FCDD can causediloracneand liver
toxidity inhumens* Thareisuggedtiveevidence of an assodiation between inoreesad indidence of
canogr in peopleexposad to PCB contaning subdantid amountsof PCDF! and in people exposad
to phenoxyacetic hetiddes contaminated with RCDD, induding TCDD.%* Definitecause
rdationdhipsbaween exposure and caranoganic effedsin humensramain undesr, honveve, duetothe
inedecuetdy defined sudy populaionsand theinfluences of mixed expoaures

Environmenid Bvdugiion Qiiteria
Asaguideto theevdution of the hezards posed by work placeexposures NIOSH fidd g&tf erploy

emvronmand evdugtion aitaiafor asssssmat of anumber of dhemicd and physcd egats Theeaitaia
aeintended to uggest levdsof expoaLreto which mogt warkesmay be exposad up to 10 hoursper cay,




40 hourspa wesk for awarking lifeimewithout expariendng adverehedth effedts Itis hovever, important
to notethet nat dl workerswill be pratected from edverse hedlth effedtsif their eqposresare mainiained
bdow theelevds A svdl paoaiage may expaienceadvare hedth effedtsbacause of individud

sogtiblity, apreexiding medica condtion, andlor ahyparsanstivity (dlergy).

Inaddition, some hezardous substances may act in combination with ather work place expoaures the
ganad environmat, or with medicaions or parsondl hehitsof theworker to produce hedith effedsevenif the
oocypetiond expoaresareconirdled & thelevd st by theevdugiion aitaion. Thesecombined dfedsare
often nat consdarad intheevaugtion aiteria. Ao, some bdianoes are aosorbed by direct contact with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoare. Firdlly, evdugiion aitaia
mey drangeove theyearsasnew informetion onthetaxic effedtsof an agant becomeavaldde

Thepimary sourcesdf evironmeantd evdustion aiteriafor thework paceare 1) NIOSH Gritaia
Dooumantsand Recommendad Expoaure Limits (REL 9), 2) the Amarican Conferencedf Govammeantd
Indudtrid Hygieniss (ACGIH) Threshdd Limit Vdues(TLVS), and 3) the U.S Department of Labor
(OHA) Pamissble BExpoaure Limits (FELS). Often, the NIOSH recommendationrsand ACGIH TLVs
aelowve thenthe coresponding OSHA PELs TheNIOSH RELsand ACGIH TLVsareusLdly besad
onmorerecant infometion then arethe OSHA sandards The OSHA PELsmey dso berequired toteke
into acoount thefeeslity of contrdling expoauresin vaiausindLerieswhere the agantsare used, the
NIOSH-recommended expoarelimits by contragt, are besed primanly on conoarsrdating tothe
prevertion of cooupetiond dissese I evauaing theexpoarelevesand therecommeanddtionsfor reduding
theselevdsfoundinthisrepart, it should benoted thet indLetry islegelly reouired to mest thoselevelspadified
by an OHA FEL.

A imewdghted average (TWA) expoarerdersto theaveragearbome concentration of asudance
duringanommd 8- to 10-hour warkday. Some sLbdances have recommended shart-term exposurellimitsor
aaling vdueswhich areintended to supplemant the TWA whearethare are recognized toxic effedsfraom high,
short-tem exposres

1 TCE

NIOSH sinitid recommendation for aTCE gandard wssissued in 1973> Thisrecommended
gandard, and the curent OSHA gandard, bath 100 ppm, were besed upon TCEsknown taxic
propaﬁesaﬂ’aﬁneadddruirdlmmmditscadmge‘icpaerﬁd. In1978 NIOSH
recommended thet TCE be contrdlled asan oocupetiond cardnogen.” Infonmetion & thet time
regarding enginering feasillity indicated thet TWA parsond expoauresaf 25 ppom could bereedily
ataned Honeve, it wesnat fdt thet thisshould saveasafind god. Rather, induetry shaud purae
further redudionsinworker exposre asadvancamantsin tednology research dlowved. Sncethereis
noknoansstelevd of expoareto acardnogen, thegod shoud beto minmizeexpoaretothelovet
extent possble

2 PCBs
a Airbomeexpoare

In February 1986, NIOSH retaraed itsprevious recommendition thet exposreto PCB inthe
workplace nat excesd 1 ugyi? (besed upon the recommended sapling and andlyticdl method inuse et
thetime), detemined asa TWA for up to a10-hour warkday, 40-hour workwesk® Tris
recommended expoaLrelimit was besad on thefindings of adverse reprodudtive effedtsin exparimentd
anmds onthecondusontret PCBsare cardnogansin rasand miceand, tharefore, patentid humen
cadnogasinthewarkplaoe and onthe condusion thet humen and animd dudieshavena
demondrated aleve of expoaureto PCBsthet will not subject theworker to possbleliver injury.®



IN1971, bessd onthe 1968 ACGIH TLVS OSHA promulgated itspamissbleexposurelimitsof 1
mgi? for arbome dilarodiphenyl produdis (PCB) containing 42% chlarineand 05 mg/n? for
chlorodiphanyl products containing 54% dhlaring, determined as 8-y TWA concantraions (29 CFR
1910.1000). The TLVs which havereméained undhanged & 1.0 and 05 mg/in? through 1988, are
besed onthe prevantion of (non-cardinoganic) sysamic toxidty.>” TheOSHA PEL adthe ACGIH
TLV vduesindudea"skin' notation, which refersto the patentid contribution to overdll expoareby the
cuaneousraute, induding themucous mambranes and eyes; by ather arbome o diredt skin contact
with PCB.

b.Sufaoss

NIOSH recommendsthat cooupationd exposLresto caranogans bereduced to thelowvest feesle
levd. Realitsof severd investigetionsdf PCB surfacecontamirgtionin dffice buildngsindicate thet there
isa"bedks 'levd of sufacecontamingionintherangedf 50to 100 micogyamspa suaremeer
(uign?). 2% Tharefore, for urfacesin thecooupationd environment thet may beroutingy contacted by
the unpratected skin, NIOSH invedtigetors have recommended thet PCB contaminetion nat exossd
100 ugin'? (thelowest feesiblelevd considaring bedkground contamingtion).

Therisk posad by thislevd of contaminetion wes assessad by the Ervironmentd Pratedtion Agancy
(EPA) initsPCB sall deanup pdlicy.? Inthe"Devdopment” sedion of the policy (Risks Posad 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 intams of workers
witha30year wark hidary). Although the EPA document did nat providearisk edimetefor the
deanup aitaionit edablished for high-oontact indoor Surfaces (1000 ugi), it did Sate, "EPA do
believesthat the surface sandards of 1000 ug/n'? for indoor low-contact Surfaces (and vaults) and
high-oontact surfaoesin arestricted accessindudrid fadlity would nat presant Sgnificant ikstoworkers
o thethegengrd populdion” However, Sncethereisaconsdarable degree of unoartainty assoaaed
with uch arisk sssessmant cdadaion, 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”

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 mesaresbe ussd for 2,3,7,8- TCDD-contamingted work evironments: This
r&_n”znarhim ishesad onanumbe of rdisble sudiesdemondrating cardinogeniaity inratsand
mice

In Uy 1985, an advisory pend wias convened to develop air and surface deanup guiddinesfar FCB,
PCDD, and FCDF for the New Mexico Siate Highwiay Departmant Bulldingin SateFe: Bath
NIOH and EPA wearergaresanted on this pend, which consdered the patentid rik of develaping
canoer asaresut of expoaureto PCDF and PCDD.  Thepand'sexposure guiddinesfor PCDF and
PCDD weeinteded to maintain thisrisk bdow aneinanemillion for aperson oending hisher
warking lifeime (yeary inthebuldng

Thear and suface guiddinesrecommended by theadvisary pend were 2 picogramspar aubic meter
(pgyi®) and 1. nenogyam per souare meter (ng/n), respedtively, expressed as2,3,7,.8- TCDD
euivdats® 2,378 TCDD enuivaetsaeddined asthe concantration of 2,3,7,8-TCDD which, by
itsf, woud exhibit thesamebidogicd patancy esthemixtured srudurdly-rdated

PCDDsad PCDFs adudly presatinasampe Thesrududly-rdated PCDDsand PCDFsthet
aecoddaainthecdadaion o 2378 TCDD equvdetsindudethetera: through odadhioro
homdogsand 2,3,7,8-audituted isomears




Thisprooedurg, intidly devdloped by theNew Y ok Siate Departmant of Hedlth, edimetestheamount of
23,78 TCDD thet would haveto be presant toexhibit agmilar taxiaty asthemessured anounisof dl of
theather FCDDsand FCDFs  The prooanure assumes cartain weighting fadtors (ratios of toxiaties)
between 2,3,7,8- TCDD and the cther PCDDsand PCDFs® Theweighting factars (cdlled toxidity
equivdency fadarshy EPA) arethose currently proposed by EPA [Inteim Proosduresfor Edimating
Risks Assodated with Expoaresto Mixtures of Dibenzo-p-Diaxinsand Dibazafurans (CDDsand
CDFs), Risk Asssssment Forum, EPA 625/3-87/012, 1987).

PCDFs Fector PCDDs Fector
2378 TCDFs 01 2378 TCDD 10
other TCDFs 0.001 other TCDDs 001
2,3,7,8-PeCDFs 01 2,3,7,8-PeCDDs 05
other PeCDFs 0.001 other PeaCDDs 0.005
2,3,7,8HxCDFs 001 2,3,783-HxCDDs 004
other HXCDFFs 0.0001 other HXCDDs 0.0004
2.3,78-HpCDFs 0.001 2.373HpCDDs 0.001
ather HpCDFs 0.00001 other HpCDDs 0.00001
OCDFs 00 OCDDs 00

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. RESULTS
A.  BEwvromatd Bveueion

1  Pasod Inhdaion Exposresto FCBsad TCE

Theparsord expoaresto FCBsand TCE for dl threeevdudionsaresummanizedin Tables1and 2
Therealtsfor thetwo fdlow-Up evdugionsarecombined inthesummary teblessincethey were
adleted under Smilar conditions fdloving enginesring contrd changesat theplant. Separatinginitid
and fdlow-up resitsalonsfor acomperaiveevdugtion of the contrd meeares: Thereduitsof
parsord eposuremonitaring for theindvidue evdugiosarein Tables 35.

Aveapeexpoaresto TCE ranged from 5.3 to 11.8 pom during theinitid evaugiion and from 2081t
292 pomauring thefdloaup evdutions (Teble 1). Thedecontamingion tednidanshed thehigher
avaageedpoares(11.8 and 292 pom) to TCE. Howvever, thehigher individud persond TCE
exposLre conoantrations meesured (34.2 and 36.5 ppm) were adllected from the bregthing zones of the
grippe tecdhnidansduring thefird flow-up survey (Teble4). NIOSH recognizes TCE assbainga
potentid cooupetiondl cardnogen and recommiandsthet expoare becontralled to thefullest extart
posshle

Avearage parsond expodauresto PCBsfar thethreetechnidan job categoriesranged from 145t0 208
wyi® duning theinitid urvey and from 9910 259 ugi® during thefdlow-ups Thehigher average
expoareswareexpaianoad by the decontamingtion technidan during theinitial, and by the stripper
tednidansduing thefdlon-ups Whilethehighest individuel expoaresto FCBsoocoured tothe
decontaminationtechnidan (234 ughn) duing theinitid and (226 ugin) fird evdugtions and tothe
dripper technidans (45.2 and 57.5 ugfin) during the: seoond eveluation, dl of the parsondl expoaures
meesLred far exossded the NIOSH ariterion of <1.0 ugin?, Suggested asthelowet feesidlelimit.

Duing primery decontamirgtion thetrandformer coresare sturated with liquid TCE solveart, which
doesnat compledy evgparatewhilein the contralled environmant of thedegressar. Whenthe
trandformer isramoved from the degreeser to the uncontrdlled (unventilated) teerdon area, the TCE




and solvated PCB evgparate: Thiscontinuesthroughout thedissssamidy. Thisvapar istheprimary
expoaLretothe dayesssr opardor and theterdoantechs: Smilay, when the partsareremoved
from seocondary decontamineion, they are pleced in the gpen environmeant, indeed of inaventilated area
Thesepats howeve, tendtobedhie.

Whentheindudion aallsare brought to the sripper room, theinaulation metarid covering thewirecan
dill be saturated with solvated PCB and the TCE sdlveart. Thevgoar, dueto evgporation, sswell esthe
particulate digpersed by the ripper, contributeto the high expoauresto the Sripper opardars

Gagd AreaAir Conoatrdionsof TCE and PCBs

Ganad aeadr concatraionsof the TCE and PCBsareummaized for thethreeevdudionsin Tehle
6and7. Indvidud survey readtsarein Tables8-10.

Aveaapegenad aeadr concantraionsof TCE ranged from 4.2 to 305 ppm during thefirg
evduetion (Table6). Thehighes areaar TCE conoantrationwes cdlleded & theprimary degreessr.
Interedingly, during theinitid rvey, theaverage TCE concaniration in the sripper area (4.2 ppm) wes
lower then bath the breskroom (100 pam) and the busnessdffice (55 ppm). During thefdlow-ups
theaverage genard areadr concantraionsranged from 0.3t0 283 pom. Thegrestest patantid for
expoareto TCE gopearad to bein theteardown areg, with the Sripper areanext (17.1 ppm).
Ventilaion dhangesto postively pressurizethe office and breek aresswith respect to the produdtion
aessgopeared to bedfedtive. Thesetwo aresshed thelowest genard areaar concentrationsdf TCE
duing thefdlow-ups

Theavaagegaad aeaar concatraionsfor PFCBsaesummaizedin Teble 7. Avarage
conoantraionsthroughout the produdion aresswere higher during theiinitid evaugtion, ranging from
14.3t0 258 ugfim?. Concantrations near 30 g/ waremeesLred in theprimary decontamingtion and
teadoanaess Inthelreskroom and thebusiness offios, theaverage vduesware 64 and 2.2 ug/in,
respedtivdy, indicating thet therewas nonvharein thisplant thet aworker could nat beexposad to PFCBs
abovetheNIOSH REL. Thestugtionwesdramdticaly better during thefdloa~up evdugtions: With
theexagption of the stripper area, wharethe average concantration of PCBswias 203 ugin?, therange
of aeaconoantrationswas 1.0 to 3.3 ug/n in procudtion arees, and 0.2 and 09in thebusiness office
and breskroom. Thisprovided drong evidencethet the dripping oparation wasamgor contributor to
oveardl PCB expoareduing theinitid survey. Although the oparaion hesbeanisdlated, PCB
expoauretothewarkasin thedripper room areill not wll contralled.

Surfaoe Conocantrations of PCBs

Realitsdf the surfaoe concantration samplesfar PFCBsarepresanted in Table 11 Exoept where
indicated, dl sampled aessware0.25 . Qufacesampleswerecollected intheprooess
contanmeant area, where Tyvek Lits doublelayered rubber gloves and rubbar boatsareworm, as
widl asin aress outgde the contanment where these pratedtive equipment messresarenat tekenand
skin contadt with surfacesiscommon

Duing theinitid evaustion, seven ssmpeswere adllected from "highroontadt” surfaces (surfaceswhich
can berepestedy touched with unpratected skin) autddethe contanmant area. PCB contaminetion
levelsmeesLred ranged from 100 800 ugin?. Twoof theresitswearebdow 100ugin?. All athers
weaened, or greter then, thisrecommended evdugtion aitaion. Ceanup efartsmede bawen the
intid and fird fallow-up Srveysdid nat gopear to lover contamingtion cutsidethe contanmat areg,
exagt for thesample cdlleted on the business dfficefloar. PCB concantrationsonthe upavisar's
Oek top and the breskroom lunch telewere grester when sampled duning thefdllowv-up evaugtions

Ningteen suface samplesfor FCBswere adlledted inwork aressinddethe containmart, over dl three
evdugions Thesurface concantrationsranged from 1,000 to 72,000 ugn, with dl of thesamples
medting or exoesding the established EPA surface tandard of 1,000 ugfin? for hight and low-contact




ufaoesinaredricied acoessinaLatnid fadlity. Snceit wascommon far warkesto removethar outer
dovewhen usng theconirdler to the ovarheed araneto trandfier materid to and from thedegreesars the
conograionson these highkooniact aurfaces arethe modt ramarkable. Theaaneconrdler sample
resitsranged from 11,000 to 16,000 ugin?. A concantration of 20,000 ugyin? was messured onthe
top ufacedf theprimery degreesar. The PC 4500 surface goplied over theconardeinthe
contanmant aeaisdesgned to havealow pemedtionratefor FCBs Thisgopearsto bedf little
conssuace, sncethefloarstiroughout thearesswere highly contamineted anywey. Thefloor area
sampled near the teardown pen wias as contamineted asthefloor of the penitsdlf (33000 vs 34000

4, SufacePCDDsand PCDFs

urface concantraionsof PCDDsand PCDFsarergparted in Teble 12 as2,.3,7,.8- TCDD
equvdets All o theereslitsarefromsamplesdf onesuare meler of ufacearea A sample
adllected fram the peinted conaretefloor auisde the containmeant areg, during theinitid urnvey,
meesLred aconoaniration of 30 nenogramsper Suare meter (ngfin®). Cleanup of thearealbetwean
thesrveyshed apoastiveefedt. Theconoantrationsfound duning thetwo fdlow-upswere02and 0.3
ngin?. Thesearebdow therecommended aiterion of 1ng/n.

Within the containment ares, conoantrations of 2,3,7,8- TCDD erpivdentswere 160 and 190 ngfin?
duingtheinitid suvey. Thehighe reslt wes mesared intheareaof the Sripper wheretheinductor
coreswere plaosd whilewaiting for thewireto beremoved and Sripped. Theather wasodllected next
tothetrandormer drain pen. The conoantrations meesLred on the stripper room floar, costed with PC
4500, duing thefallow-up evdugionswere 126 and 135 ng/in?. Onthefloor near theteerdown pan
onthefalow-upsthe concatraionswere4.7 and 11.3 ng/nt. Concantraionsin bath of thesearees
increesed from the ssoond to thethird Lrnvey.

5. Gaad AreaAir Conoantraionsof 2378 TCDD Equivdeats

Four genad aeaar samplesweare adledted to messre FCDD/PCDF. Therestsarergpartedin
Tadel13,85237,8 TCDD equivdats Inthe produdion aressthe concentrationsranged from ND
t04.2 picogramspar aubic meter (pgyi?). Thehighest vauewas mesaured in thestrippar roomand
exceatstheevdugion aitaion of 20 pg/in?. ThisresLit givesaredenceto theideathet conrd
messLrestiied inthisaeawearenat effedtive. A concantration of 001 pg/im? wasmeesred inthe
busressaffice

B. Medd Evdudion

Oned theseven G & L employessreparted prior oocupetiond exposreto FCB. HisPCB bload levd in
1981, messred aspart of aNIOSH Hedlth Hazard Evaluation,® was 127 ppb.

TheG & L erployesscan bedvided into groups onthebedsof work higary andjob. Four worked for G
& L sncegparationsbegenin Septamber 1985, Theramaining 3wearehired 60- 90 daysprior totheinitia
evdudion Of the4longtem employess 3worked primaily ontheprocessing floor and 1 worked
primaily inthedfficearea. Of the 3 sharttem employees 2 worked primaily ontheprocessing floor and 1
worked primaily inthe dfficearea

Nonedf the partidpantshed heed and nedk skinlesons suggedtive of dloracne: Thesaum PCB vaues
(reported as Arodor 1260) for the seven partidpentswere 12, 12, 13, 13, 17, 26, and 211 ppb. Parsons
without cooupetiond exposureganardly havelevdslessthan 20 pob, uaudly lessthen 10 pob. Thethree
longrtem processing aeaworkershed amean ssum PCB levd of 19 ppb. Thetwo short-tam processing
aeawokashedamesnsaum PCB levd of 12
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DISCUSSON

Theawironmand evdustion restsshow thet, dthough genard areadr conoanirationsof FCBswerereduoad, in
mod indances inthefdlow-up evauations persond inhalation expoauresill exossoad the NIOSH REL (LA,
<1Oug/n?). Of paticuiar concam aethegenerd aeadir concantrationsof PCDDSPCDFsmesared. Als,
persond expoaLresto TCE exossded the NIOSH REL (LAL) of <25 ppm, whichwasthought to beachievade
with contrd tedndogiesavalladein 1978. Thesripper and decontamingtion tedhsrendvethe gredler exposLresto
both PFCBsand TCE, dthough the teerdonn workers are d o exposad to high conoantraions: The
Oecontamination technidan often would weer aresairator and the Sripper room isaresairatory protedion ares,
dthoughthereisno sgnindicaingthis Reairetarsare nat wom congantly throughout thewarkday, and therefare
mus be hended with contamineted hendswhenever putinplaceor removad whileinthework area. Improper use
was dosaved by warkasin thestripper room, wherethey would someimesuse only oneset of srgpstohddthe
regairator inplace, ingteed of thetwo setisprovided, thuscompramisng the dfediveness of thereairatar. Sncethe
workersa G& L areexposed to sugpacted humen cardnogens the half-mesk resairatarsin usedo nat medt the
NIOSH recommendad leve of protection® When regairatory pratedtionisrecuired to achieve thelowvest
exposre concartraion, then only the modt dfediveresairatorsshould beused. Supplied-ar resairatary protedtioniis
recommaded inuch Stugions

Regardess regaratorsshould nat be usad asasUinditutefor proper contrd meealres: Thebest enginesring
contrdsand wark pradices should beingtituted throughout the produdion areas. Thegrestest inhdlation exposuresto
TCE and PCBs and thegrestest generd areaar conoaniration of diaxin, werefound inthe sripper room. Thereis
noway to contrd thisoperaionwithout the extensve usedf modem exheudt and redlecement-air veantilaion systams
Continued use of redradaion sysamsinthisareaisunecogpiable. Likeniss intheather aress of theprodudion
plart, theuse df redrauaion ar-deaning sysams should be disoontinued and rgdlaced with conventiondl, Seteof the
atveilaionsydems Cambairgtionsdf locd exnaud and ganerd areadilution sygemswould begaime. Emphess
should dso be put on contrdlling exposuresin theteerdown and primary decontamingtionaress. Endoaured these
aress, Such aswas donewith the Sripper oparation, would begoad, but may nat bepossble

Suface contamirgion with FCBsingdethe containmant areaismuch greter then theexiding BPA deanup
gandard (1,000 ug/i?). Sufaceconoantrationsof 2,3,7,8 TCDD enuivdenisinddethe containmant aeawearedso
high Suface contamingion with FCBs outsidethe contanment arealisnat being contrdlled to near bedkground
conoantrations (100 ugin? or less). Thisindicatesthet palidiesand proceduresin placefor contaning the PCBs
inddethe contrdled areaarenat efedive. The physicd sgparation of the protection and nonHarotedtion aressistoo
eadly compraomisd

Although6d 7 of the G & L partidpanished ssum PCB levdsdoseto therangeexpedted in graupswithout
oocupetiondl PCB expoaure, the durdtion of exposrewasrdaivey shart. Theassodation betwean duration of
erploymat intheprocessng areaand devation of saum PCB levd sugpeststhet G & L enployessareaurantly
asohing FCB fram theplant evironmat. Thefinding of sgnificant plant contamingionwith 2,378 TCDD
equivdents combined with evidence of PCB absorption, suggeststhet warkers may be absorbing these compounds
aswl.



VIII.

RECOMMENDATIONS

NIOH detasuggest thet curent work pradicesand environmentdl contrdsarenat auffident to adequetdy
prevert worker exposresto TCE, PCBs and PCDD/PCDF. Bassd ypon thesefindingsthefdloning
recommendationsare mecke

1 Thefdlowingverilaion drengesshoud bemedetolove ar contaminant conoatraionsintheplart.

a Thepradiced redrouaing exnaud ar inthedrippar room and ather aressof theplant shoud be
disoontinued

b.  Inthedrippa room, thedripper mechineshould becontralled by locd vertilaionwhichexraudstothe
outsde (with gppropriatear deaning sygams). Thissystem should bedesgned to contrd bath
paticulaeand vgpor contaminants 1n addtion, thesripper room should heveadilution ventilation
g/dem. Thisroom should be ket negatively presaurni zed with regpect totherest of theplant.
Repaoaman ar far theseventilaion sysemsshoud comefram theauiside, gving proper regard to
rentrainman of exreudied ar, unless conoantraions of uspedted cardnogansinthegenard plant ar are
mentained a thelowes feegblelimit

C.  Locd vailation shoudbeinddled a theteerdownwork ation. A downdreft bench system, for
inganog, may bepradiicd for thisstugtion. Thecoresto be dissssamided Should besst onthebench
ove theventilaion. Smilaty, thedssssemided parts aswell asthebeskesfor
Oecontamingtion, should beplaced inlocally ventilated arees Endosureof theprocesswould bebedt,
but may nat bepossble

d.  Airconcaraionsof contaminanisinthegenard produdion areadf theplant should be contrdlled by
diution ventilation using cutsdereplacemant ar. Spedfic processes nat mentioned ebove, mey be
optimelly contrdlled by locd edhad verntilaion

2. Unil venidtion engineging conrds have been inddled and proven efedtivein contrdlling persord arbame
exposuresto TCE, PCBs and FCDD/PCDF totheir lowest feegblelimits anyoneentaring theproduction
(restricted) aress of the plant should wear acombingtion Type C syppliedtar resairator, with full faogniece
operated in pressure damand mode and equipped with an auxiliary positive pressure, sdf-contained ar
ppy.® Thisisin addition to curently wom persondl pratedive epLipmeart.

3. The"dea" aessdf theplant should beisdlaed, usng physica beiars athree phese decontamingion
s/dem, and vartilation sydems from the produdtion (redridied) aress. Theadminidrativeand yparvisr
dffices and thebresklunch areashould be desigreted asdeen arees

4.  Aoccesshawem thecontamineted and deen aress of the plant should be on arestricted and contrdlled besis
Theampoye shaud esrethat employessenter and exit the restricied areatthrough the decontamingtion
fadlity. Thedsoontamingtionfadlity Soud condst of acontamineted ecuipment room, ashower areg ada
deenroominggies Thesetyped hygenefadliiesand pradicesare dandard, and reppired, inather
decontamingion indLeieswhere the contaminart isacardnogen (eg, asbedtos), and areneoessary to
prevent PCBs PCDDs and PCDFsfrom bang trandfared to deen aress of theplant and to aress outside
theplart.

5. Ataminimum, high-contact surfaoes asodfined by the EPA, 2 in therestricted accessareashould be
deaned, using EPA destribed methods to below the EPA Sandard of 1,000 ug/n? (10 ug/100 a).

6. All dficearessand bredlunch aress shauld have ventilation sysems designed o thet they arekegat under
postivedr pressurewith regpect to the production arees

7. Continued eanployeemonitaring for exposureand absamtion of TCE, RCBs and PCDD/PCDF shoud be
conducted to assre the effedtiveness of contrd messuresemployed.
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4. OSHA,Regon5

For the purpose of informing affected employess aopies of thisrepart Sl bepoded by theemdoyerina
prominant place acoessbleto theemployessfor aperiod of 30 cdendar days



Tadel

Tricdhaoghylene
Rasond Airbome Exposure Summary
G&L Reovay Sysams Incorporated
Adtsbua Chio
HETA 87-095
---------------- Concentration, ppm ------------------
Intid Survey Faloa-up Surveys
JbTite n Rage Men n Rage
Deoontamiretion Tech 2 94142 118 2 251-334
Srippe Tedmidan 4 4960 53 6 88355
Teadown Tedmidan - -- 7 137-337
Spavisr 2 86117 102 -
Qitaia NIOSH REL LA

LA - Lonved feeglelimit

Memn

2.2
208
24



Tade2

Rdydiaineted Biphenyls
Rasond Airbome Exposire Summary
G&L Reovay Sysams Incorporated
Adtsbua Chio
HETA 87095
- Concentration, ug/mp ----------------
Intid Survey Faloa-up Surveys
JbTite n Rage Men n Rage Memn
Deoontamiretion Tech 2 181-234 208 2 72226 149
Srippe Tedmidan 4 118175 145 6 111575 259
Teadown Tedmidan - -- 7 46168 99
Spavisr 2 126168 14.7 - --
Gitaion NIOSH REL LA (1L0ugim)

ug - miaograms(10° gram)
LA - Lowet feegblelimit



JbTitle

Jne23, 1987

Deoontamirgtiontech
Srippe tednidan
Srippe tednidan
Spavisr

Jne24, 1987

Deoontamirgtiontech
Srippe tednidan
Srippe tednidan
Spavisr

QOitaia
Limit of detedion (LOD) per sarple
Limit of quentitation (LOQ) per sarpe

LA - !_oNeifesdtjeIirrit
ug- micogram (10° gam)

Tade3

Rarsond Expoauresto
Tridoroghyleneand Rdlydhiarineted Biphenyls
G&L Recovay Sydans Incorporated

Adtsbua Chio
June23-24, 1987
HETA 87095
Sape Vdumre Concanraion
TCE() PCBs() TCE (ppm
24 0431 142
213 0415 50
21 0.406 52
23 0422 17
219 0.406 94
25 0432 49
231 0458 6.0
193 0434 86
NIOSHREL LA LA (<10
001mg 008-012ug
003nmg 026-:041ug

FCB (W)



JbTitle

Teardown techniden
Teardown techniden
Teardown techniden
Srippe tednidan
Srippe tednidan

Qitaia
Limit of Detedtion (LOD)
Limit of Quentitation (LOQ)

LAL- Lowestfeestlelinit
ug- micograns (106 gam)

Tdde4
Rarsond Expoauresto

Trichiaroahyleneand FolycHarireted Bipheryis

G&L Recovay Sydans Incorporated
Adiauig Oho
October 28, 1987
HETA 87095

Sape Vdumre
TCE() PCBs()
259 0490

244 0483

245 0487

29 0.449

26 0.445

NIOSH REL

LA (<10)

006
025



Tadeb5

Rarsond Expoauresto
Tricdhoroethyleneand Rdydiaineted Biphanyis
G&L Reovay Sysams Incorporated
Adiabua Chio
November 11-12, 1987
HETA 87095
JbTite Sape Vdumre Concantraion
TCE() PCBs() TCE (ppm) PCBs(ugin)
November 11, 1987
Teardonntedmidan 26.2 04%A 285 168
Teardomntednidan 260 0509 337 159
Sripper tedidan 26.7 0505 189 141
Sripper tedidan 264 0502 17.7 15.7
Deoontamingiontech 5.7 0553 34 26
November 12, 1987
Teardomntednidan 26.7 0505 266 141
Teardomntednidan 274 044 238 a7
Srippe tedmidan 276 0470 88 1.1
Srippe tednidan 251 0477 97 115
Deoontamingiontech 268 0501 251 72
Qitaia NIOHREL LA LA (<10
Limit of detedtion (LOD) par sarple 00lmg 0.009-0.03ugy
Limit of quentitation (LOQ) per sarpe 003mg 0030.1ug

LA - !_oNeifesdtjeIirrit
ug- micograns (106 gram)



Tade6

Tricdhaoghylene
Gaad AreaAir Conoaniraion
G&L Recovay Sygans Incorporated
Adiauig Oho

HETA 87-0%5

---------------- Concentration, ppm ------------------

Intid Survey Faloa-up Surveys
Area n Rage Memn n Rage Memn
Teardown 2 135169 152 3 158380 283
Stripper 2 4144 42 3 972717 171
Rimery Decontamiretion 2 187423 305 1 99 99
Ssoondary Decontamingtion 2 88109 98 1 131 131
Bregkroom 2 98102 100 2 0405 04
BusnessOffice 2 5556 55 3 0104 03



Area

Teardown

Sripper

Rimery Decontamingtion
Seoondary Deoortaminetion
Breskroom

BusnessCffice

Tade7

Rlydainged Biphenyis
Gawgd AreaAir Conoaraion

G&L Recovay Sygans Incorporated
Adtsbua Chio

HETA 87-0%5

Intid Survey Faloa-up Surveys

n Rage Memn n Rage Memn
2 26291 258 3 1071 33
2 108247 178 3 125341 203
2 198305 252 1 10 10
2 118168 143 1 10 10
2 5968 64 2 0711 09

2 1826 22 3 0103 02



Tdde8

Gagd AreaAir Conoartrationsof
TricdHoroethyleneand Rdydiaineted Biphanyis
G&L Recovay Sydans Incorporated
Adtaoua Oho
June23-24, 1987
HETA 87-0%

Locaion Sape Vdumre Concanraion
TCE() PCBs (i) TCE (pom) PCBs(ugim)

Jne23 1987
Front Office 212 0467 55 18
Spavisr'sOffice 21 0452 51 51
Bregk room 29 0424 9.8 59
SrippngMathire 233 0.390 41 108
Rimeary Decontamingion 203 0408 423 198
Teardown 21 0410 169 26
Seoondary Decontamingtion 240 0388 109 118
Rimay Thermd 814 165
Seoondary Thenmd Separator 855 181
ne24, 1987
Front Office 24 0470 56 26
Spavisr'sOffice 0467 6.0
Bresk Room 238 0465 102 6.8
Sripang Madhire 246 0.466 44 24.7
Rimery Decontamiretion 240 0442 187 305
Teardown 248 0433 135 2.1
Deoontamingtion 213 0445 88 168
Rimay Themmd Sgparator 86.4 101
Ardyticd LOD pa ssmde 00lmg 008012y
Ardyticd LOQ per sarpe 003mg 026041y

ug - miaogram (10° gam)



Tade9

Gaad AreaAir Concaniraionsof
TricdHoroethyleneand Rdydiaineted Biphanyis
G&L Recovay Sydans Incorporated
Adisbua Chio
October 28, 1987

HETA 87095

Locaion Sape Vdumre Concanraion
TCE() PCBs() TCE (ppm

Busnessdffice 266 0502 04
Teardonn aea 24 0459 158
Srippe room 236 0472 217
Rimery Decontamingtion 2.7 0460 99
Saoondary Decontamingtion 242 0465 131
Limit of Detedtion (LOD) 0.08
Limit of Quertitation (LOQ) 023

* - vauesin parenthesssarebawemn theardlyticdl LOD and LOQ, adae
congdkred to besami-quartitetive
ug- micogars(10° gam)




Tahlel10

Suface Conoantrations of Folycdharineted Biphenyls
G&L Recovay Sygans Incorporated

Adtsbua Chio
June23-24, 1987
HETA 87095
SampleLocaion Samped Area Concanraion
nt ugf?

Front Office

-Fomicadek top 025 D

peinted metd filing cabinet top 025 10

-ilefloor in hellweay towark area 025 1400
Spavisr'sOffice

-rubbarized suface dek top 025 100
Bresk Area

-Fomicalundadletap 025 160

-bresk areadoor, induding doorknabs 025 70

~painted conaretefloar, neer door 025 1050
Lodker Room

-lacker room door, induding doorknolos 025 120

-recently peinted conaretefloor 025 430

-painted metd doors lockars#1-4 025 20

+imaf snoath plagtic hendweaeh besin 0125 800
Work AreaOutsde Containmant

-conaretefloor 15 fedt from bresk area 025 2880

-decontamineted trandfomer casing urfece 025 250
Work Arealngde Containmant

-painted conaretefloar in Sripper area 025 71760

-painted concretefloar next to drain pen 025 13960

peinted metd aranecontrd unit 0.10 13960

-painted metd handHralling, sec decontam 025 960

-painted metd top surfece, pri degreeser 025 8360

-painted metdl top surfaoe, sec degressr 025 40400

ug- micograms(10° gam)



Tahlell

Rlydainged Biphenyis
Suface Conoatration
G&L Recovay Sygans Incorporated
Adiauig Oho
HETA 87095
— Concantration, ugfn? -----
SQuface Desiption* Initid Fdlow-up Fdlow-up
Qrvey #1 #2
BusnesOffice
Formicadek top PN
Painted mdd filing caoinet top 10
Tilefloor, ellway towark area 1400 520
Spavisr'sOffice
Rubberized, nonHporous desk top 100 308
Bregk Room
Wood-graned Fomicatebletop 160 1080 640
Doar, induding doarknabos 70
Painted conaretefloor, neer door 10850
Locker Room
Door, induding doorknolos 120
Panted conretefloor 430 400
Painted metd doars lockers#1-4 20
Rim of smoath plagtic weeh besin (0121n) 800
Work Areg, Outsde Contanmeant
Conaretefloor, 15 et from breek aea 2830
Panted conaretefloor, neer entry/exit
tocontanmat aea 1080 1064
Wooden bench usad for contanmant aea
atyledt — — 630

(contirued)



Tab_le]l

(cortinued)
RolycHarireted Biphenyis

Qurface Conoatration

G&L Recovay Sygans Incorporated

Adiabua Chio
HETA 87-0%5

Suface Desipiort

Work Arealnsde Contanment

Panted conaretefloor near dran pen
Panted matd overhesdaane

contrdl unit (01
Panted metd hendHlling,

ssoondary decontamingtion
Panted med top suface,

primery degreessr
Panted med top suface,

ey

Panted conaretefloar in Sripper area
PR 4500 coeted floar in dripper room
PR 4500 coeted floor & entry/exit area
PR 4500 coeted floor near teerdown pen
Hoor of ged terdown pen
Sed plaepat from trandfomer core,

teardoan aea(0.1n7)

Criteria- NIOSH - 50-100 ug/n? for high contact Surfaoes no pratection
- EPA - 10,000 ug/n?, high-contact surfaoes restricted aooess
incLetridl faaility, with protedtion

* - dl surfaes sampled mesared 0.25 ', unlessathawise nated

— Concartration, ug/n?
Initid Fdlow-up
Qrvey #1
13960 11000

990 —
8360 3080
40400 2320
71760

14000



Tahle12

2378 Terachorodbarzop-doxin Equivdents

Surface Conoatration
G&L Reovay Sygams Incorporated
Adtsbua Chio
HETA 87095
— Concartration, ng/i?
Suface Desiption? Intial Fdloa-up
Qrvey #1
Work AreaOuisde Contanmant
Panted conaretefloar ner work areaentry 30 02
Work Arealnsde Contanment
Panted concretefloar in Sripper area 190
PR 4500 coeted floar in dripper room 126
Panted conaretefloor neer dran pen 160
PR 4500 coeted floor neer teerdown pen a7
Qitaion NIOH

* - All sufacessampled messred 107
LA - Lonvet feeselimit
ng- renogram (10° gam)

03

135

11.3

LA (Lngh)



Area

Srippe room
Teardowvnaea

Entry/Exit dation
toconrdled area

Busnesdffice

Qitaion

pg - picogram (10 gram)
ND - Nonedetected
LA - Lowes fessblelirmit

Tahlel3
Gagd AreaAir Conoaraionsof

2378 Terachorodbarzop-doxin Equivdents

G&L Recovay Sygans Incorporated
Adiauig Oho
November 11-12, 1987
HETA 87095

SapeVdure
()

218
216

216
469

NIOSH

Conoanration
(pgm)

42
03

ND
001

LAL (20 pg/it0)



Tahlel4

Suface Conoantrations of Folycdharineted Biphenyls
G&L Recovay Sygans Incorporated

Adisbua Chio
October 28, 1987
HETA 87095
SampleLocaion Samped Area Concanraion
nt ugf?
Busnessdffice
Tilefloor in hellway towark area 025 520
Bregk Room
Wood-grained fomicalundHadletop 025 1080
Locker Room
Panted conaretefloor 025 400
Woark AreaOuisde Contanmeant
Panted conaretefloor 5fedt from
work areaentry 025 1080
Work Arealnsde Containment
PR 4500 coeted concretefloor at
wok aeaentry/exit 025
PR 4500 coeted conaretefloor in
dripper room 025 14000
PR 4500 coated conaretefloor 3fest
from teerdown pen 025 33200
Panted med aranecontrd unit 0.10 11000
Painted metd top surfaoe, pri. deyesser 025 3080
Painted metd top surface, sec. degressy 025 2320

ug- micograms(10° gam)



Tahlel5

Surface Conoatrationsof
2378 Terachorodibenzo-p-daxin Equivdents
G&L Recovay Sygans Incorporated

Adiabua Chio
October 28, 1987
HETA 87-0%5
SampleLocaion \rgr?argaj Area
Woak AreaOusde Containmat
Painted conargefloor 4 fest from
work areaentry 10
Woaok Arealndde Containmat
PR 4500 costed conaratefloor in
dripper room 10
PR 4500 coated conaretefloor 3fet
from teerdown pen 10
Qitaia NIOSH

ng- nenograms(10° gram)

Conoardion

02

126
47

10



Tahlell

QUrfaoe Concatrationsof

2378 Terachorodbarzop-doxin Equivdents
G&L Recovay Sygans Incorporated

SampleLocaion

Woak AreaOusde Containmat
Painted concratefloor nesr wark
aeaary/exit

Work Arealnsde Contanment
Panted Conartefloor in dripper area
Panted conaretefloor near dran pen

Qitaia

ng- nenograms(10° gram)

Adiabua Chio
June23-24, 1987

HETA 87-0%5

Sarped Area
nt

10

10
10

NIOSH

Conoardion

19
16

10



Adiabua Chio
November 11-12, 1987
HETA 87-0%5
Locaion Sape Vdumre
TCE() PCBs(?)
November 11, 1987
Teardonn aea 231 0522
Srippe aea 242 0483
Entry/Exit getion 260 0506
Breskroom 22 0437
Busnesdffice 26.1 0502
November 12, 1987
Teardonn aea 252 054
Stripper area 249 0432
Entry/Exit gtion 261 0513
Breskroom 251 0487
Busnessdffice 2n 0500
Limit of detedtion (LOD) par sarple
Limit of quentitation (LOQ) per sarpe

* - vauesin parenthesssarebawemn theardytical LOD and LOQ, adare
congidkred to besami-quartitetive
ug- micogars(10° gam)

Gagd AreaAir Conoaraionsof

Tahlel10

Trichiaroahyleneand FolycHarireted Bipheryis

G&L Recovay Sydans Incorporated

Conoardion
TCE (ppm

001l mg
003mg

FCBs(uym)

0009-003ug
00301ug



Tahlel18

Suface Conoantrations of Folycdharineted Biphenyls
G&L Recovay Sygans Incorporated

Adiabua Chio
November 11-12, 1987
HETA 87095
SampleLocaion Samped Area Concanraion
nt ugf?
Spavisr'sdfice
Non-porous desktop 025 308
Bresk Room
Wood-grained fomicalundHadletop 025 640
Work AreaOuisde Contanmant
Panted conaretefloor 3fegt from
work areaentry 025 1064
Wooden bench ussd for work areaentry
adedt 025 630
Work Arealnsde Contanment
PR 4500 coeted conaretefloor &
wok aeaentry/exit 025 12800
PR 4500 coeted conardefloor in
giripper room 0.25 29000
Hoor of ged teardown pen 025 34800
Panted mad araneconird unit 0.10 16000
Panted metdl top surfeoe, pri. deyesser 025 20280
Painted metd top surface, sec. degressy 025 4720
Sed plaefromtrandformer corein
teardonn area 0.10 16000

ug- micograms(10° gam)



Tahle19

Surface Conoatrationsof
2378 Terachorodibenzo-p-daxin Equivdents
G&L Recovay Sygans Incorporated

Adiabua Chio
November 11-12, 1987
HETA 87-0%5
SampleLocaion \rSr?arﬂa:I Area
Woak AreaOusde Containmat
Painted conargtefloor near the
work areaentry 10
Woaok Arealndde Containmat
PR 4500 ocoated conaretefloor at
wok aeaentry/exit 10
PR 4500 costed conaratefloor in
dripper room 10
PR 4500 coated conaretefloor 3fet
from teerdown pen 10
Qitaia NIOSH

ng- nenograms(10° gramy)

Conoardion

03

30

135

11.3

10





