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JIUMMARY

OnMay 28, 1986, the Nationd Ingtitutefor Oooupetiond Safety and Hedlth (NIOSH) recaived arequest for a
Hedlth Hazard Evdugtionfrom employessat the Cantrd Ervironmenta Sydamsplart of the Y ok Intiemetiondl
Caporaionin Madisonville Kentudky. Thereguestarsreported thet workersin the call departmeant & thisplant
wereexpaienang hedth pradems dueto ovarexposureto trichioroghylene (TCE). Thisoail department washbang
phesed ot to bergalaced by moremodem equipmat inadfferet aead theplart.

Ondne10-11, 1986, evironmentd and medicd evauatiorsweareconduded & theplant. Full-shift persond
expoaresto arbome TCE and phosgane (adecompoasition product of TCE inthepresenceof UV Light) were
messred. TCE conoanraionsin the bregthing-zones of workersinthe cail department ranged from 31to 38
patspa million (ppm), and avaraged 34 pom, during thefirg day'saurnvey. Full-shift TCE exposuresranged from
20046 ppm the ssoond day, and averaged 35 ppm. Thewarkerswho were monitored induded brazars
pushas and aall henders Oneshort-term patentid exposLreto gregter then 100 pom TCE was messured. The
worker wesweating asalf-contained bresthing goparatus during thistimepariod. Thediffuson monitarsfor

indicated thet theworkersin the brazing lineswere exposad to phosgene a conoatrationsof 001 ppm
adles All of thefull-hift exposresto trichlioroethylene, exogpt for one, excesded the 25 pom NIOSH
recommeanded expoaurelimit (REL). Noneexcssded the OSHA pamissbleexpoaurelimit (FEL) of 100 gom.
No meeaLred expoaLrresto phosyene exoesded the NIOSH REL of 0.1 ppm.

Themadicd evdugtion consgied of parsord intarviewswithwarkerson bathworkdhiftsduring theevdugtion, a
review of thecompany's OSHA 200 1og (record of oooupetiond ilinessssand injuries), and an goprasdl of the
ovadl hedth and sy programineffect a thefadlity. Rarsond inevievswerehddwith 28warkes Withinthe
previousmonth 20 (71%%) reparted thet they hed expaienced heedeche, 20 (71%) dizziness 18 (64%) neusss, 16
(57%0) despiness and 15 (54%0) eye, noss, or throet initation. During theevalugtion, two employesswereesoorted
aut of theworkplace by the NIOSH medicd dffioer. They weresLiffering from severe, acute symptoms SLugpected
tobedueto TCE ovarexposure

Based onthefindingsdf thisevauation, the NIOSH invedtigetors conduded thet ahedlth hezard toworkersexided
inthecall department of Y ak IndLetries Cartrd Environmentd Sysamsplant in Madisonville Kentudky, dueto

overexpoareto ticaroethylene. Recommenddtions (previoudy mede) aimed a reduding theexposuresand
improving theoverdl sstety and hedith program aremedeiin Sedion VI of thisrepart.

KEYWORDS SC 3685 (Air Conditioning and Wam Air Heging Equipment and Commeradl and Industrid
Refrigeration Ecuipment), tichioroethyleng, TCE, phosoene, degressing ecpipmart, brazing,


adz1
Based on the findings of this evaluation, the NIOSH investigators concluded that a health hazard to workers existed
in the coil department of York Industries' Central Environmental Systems plant in Madisonville, Kentucky, due to
overexposure to trichloroethylene. Recommendations (previously made) aimed at reducing the exposures and
improving the overall safety and health program are made in Section VIII of this report.

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

INTRODUCTION

OnMay 28, 1986, the Nationd Ingtitutefor Oocupetiond Safety and Hedlth (NIOSH) recaived arequest for a
hedlth hezard evdugtion from employess a the Cantrd Evironmentd Sydemsplat of the Y ak Intemetiondl
Carparaionin Madisonville, Kentudky. NIOSH wiasrequestied to evaluete potentid worker exposuresto
trichiaroathylene used to degreese partswhich are assamided into tube and fin heat exdnenge units (cails) for
commadd and resdentid heet pumps and to dderminewhether hedith pradlemsreparted anong workesat the
plant could berdated to theseexposres Thereuest indicated thet exposreswere dueto improper and unssfe
gpardion of theliquid-vegpor degyressing unitinthe Call Departimant.
A aurvey to adledt evironmentd and medicd detawes condudted on e 10-11, 1986. Theevironmana
invesigatars colledted persord ar samplesover twowarkshiftsto meesLre expoareto richiorogthyleneand
Themadicd invedtigetor condudied parsord intleviewswithwarkerson bathwarkdhiftsduring the
evauetion, revieved the company'sOSHA 2001 ag (record of cooupetiond illnessssand injunies), and goprased the
ovadl hedth and ety progamineffect & thefedlity.

Interim letterswith recommeandations, medicd findings and theenvironmentd restswearesant to the compery and
therequestorson Uy 7, 1986 and November 3, 1986.

BACKGROUND

TheCatrd Enviromenid Sygams(CES), Inc. plant in Madisonville Kentucky, awhdly ovned subsdiary of the
Y ok Intemational Corporation snoe 1986, was completed in 1973, and produdion begenin Januery 1974, Priar
tobangowned by Y ak, thiscompeny wesasubsdiay of the Borg\Wamer Caporation. At thetimed the
evduaiontheplant employed atatd of 600workers

Theaal department required aworkforceof 40 par shift, with threeshiftsworking per day. Thisdepartmant
assambled oopper tuing and duminum finsinto heet exdnange units cdled aalls for theheat pumps menufadured &
thisplant. Theooppe tuing, aut to length, and theduminum fins pressad from sheet duminum, wereleoad together
and degreased befare they reeched thebrazing lines: Therewerefivelrazing linesrecaving theseassamiies

There retum bendswerebrazed to tulbing endsto aresteasngle peth for fluid through theunit. Next the call spessed
through the pressuretesting fation, wheretheintegyity of thelrazing westested. Fromtharethey went totheheet
purpassamily aea

Solvert degreesing isaphysicdl method of removing greese wax, o dirt and isusad todeen dl of thecommon
inddrid mes Thesdvatinusea CESd thetimedt thisevdugionwestriciarogihylene. Methylenediaide
wasused aigndlly inthissysem, but itsuseweas dsoontinued in 1980, Thedayressng sydema CES
menufedured by BaronBlakedy, wasaliquidvaoar, mutideimmersontype (twoimmeadaons). Thiss/dem
induded dillsto recover used TCE liquid, and carbon adsorption to trap the overheed vgpar. Callswere
autométicaly conveyed to, through, and from the degreeser using an overhesd monaral system.

Therequestorsfor thiseva ugtion reported thet Sncethe converson to TCE, systam mafundions acoompenied by
exaessveamissonsd TCE, warecommon and frequent. They dso reparted thet pertswould exit the degresser

with liquid TCE diipping franthem. Whenthelrazing wes paformed onthese pats animitating amogoherewes
Cregted.

Duing thisevadugion, the NIOSH teemwesinfamed by menegemant of plansfor therdocaionand

modemization of theaall departmeant, induding new degressing equipmat. Sart-up of thisnew departmant
oocurred Sx wesksdter our aurvey.



V.

EVALUATION DESGN AND METHODS

A.  Bwviromatd Brdudion

Theevironmanid evaugtion consgted of full-dhift parsond eqpoareand areaar saling for
trichioroathylene (TCE) and phosgene Parsond samlingwesconoatraed inthelrading areas These
sampleswere cdlledted by plading the sampling media(cherocd tubear phosgenebedge) inthewarkar's
bregthing zonehy atachingit tothe adllar or lgpd of thewarka'souter dathing. Areaar sampling steswere
located throughout the.call department and indudied the press coil assambly, degreeser, and pressurettesting
aess Shottam parsond samplesfor TCE were cdllected when workerswere renuired to enter or work
ontopdof thedayess. A Smilar evironmentd evauation was condudied over thefird-hift oparaionsaon
Jnell, 198. Thinty-threear samplesfor TCE and 16 ar samplesfor phosgeewere cdlledted over two
work shifts

1  Trhdilaodhyiee

Air ssmpesfar TCE wereadlledted by draning air through glass tubes containing 150 milligrams (ng)
of adivated derood a aflowrateof SO millilitars(ml) per minute using cdlibrated, bettery-oparated
smpingpumps Thesampleswearedesorbed with 1 ml of carbon didifidecontaning 1 miaditer of
ehyl bezeneasanintard dandard. They wareardyzad by gesdrametogrgohy with flameionization
detedtion. Thelimit of detection (LOD) wes 001 mg'ssmpleand thellimit of quentitation (LOQ) wes
002 mg/'samplefor TCE using thismethod (NIOSH method 1022)*

Reek ganerd areaconoaniraions of TCE weremeeaured using Drager cd or-Oetector tubes: The
messring rangefor these tubesis 2-200 pom.

2. Pogae

Worker bregthing zoneexposureto phosgenewas meealred using apessve dosimeter

menufadured by SKCInc. The phospene doseisdetamined by compaing thecdar diengedf the
dosmee to acdibrated colar whed supplied by themanufediurer. TheLOD for themethod is2 parts
per milliorHminuies (pprmHmin). Bxpoaure concantrations aredatained fram ppnHmin by dividing by the
exqpoaretimein minutes

B. Medd Evdudion

Themadicd evdugion congged of parsord intarvienvswith 13 warkers during the ssoond dhift on 61086
and 15workasduing thefirg shift on 611/86. Cail hendas brazars system gparatars and foramenwere
inteviewed. Workerswereasked tharr name, age, and jab title, and if they hed expaiencad symptoms of
auetidiooghyleneintaxicaionwithin thepest month.: Spedfied symptomsinduded heedechng, dzzinessor
incoordingtion, neussaar voiting, deguinessor aloss of consdiousness and eyenosetiraet imitation.
Addtiorlly, the NIOSH medicdl investigetor asked whether they hed ever beentdd by aphysidan thet they
hed animegular heartbest or hed exparienced any ather symptomsbesdestheonesmartioned. The
compeny'sOSHA 200 log wasreviewed and an goprasd wasmede of theoverdl hedth and sty
progamineffed a thefedlity.

EVALUATION CRITERIA

Asaguidetotheevdugtion of the hezards posed by workplaoe exposures NIOSH fidd 4&ff enploy
environmatd evdugtion aitaiafor asssssmant of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoareto which most warkersmay beexposed up to 10 hoursper day, 40 hours
per wesk far awarking lifeimewithout expaiendng advere hedth effedts Itis however, important to notethet not
dl warkerswill be pratected from adverse hedlth ffedtsif thar exqposresaremaintained bdow theelevds A sl




paroantiage may expaiancealverse hedth effedsbecause df individud susogptiblity, apre-exiding medica
condtion, andlor ahyparsansitivity (dlergy).

Inaddition, some hezardous SUbsances may adt in combainetion with ather workplace expoaures thegenard
evironmat, or with medications o parsond hehitsof theworker to produce hedlth dfedsevenif the
oooupetiond expoaresarecontrdled & thelevd s by theevdugion aiterion

Thesecombined efedtsare often not conddered inthe evauation arteria. Also, some subdianoes are absorbad by
diredt contact with the:skin and mucous mambranes and thuspatentidly incessetheovadll eqposure Frely,
evaugtion aitaiamay dnengeover theyearsasnew infametion onthetoxic efedts of an agant becomeavaldde

Thepimary sourcesdf evironmanid evdugtion aitaiafor threwarkplaceare 1) NIOSH GritaiaDocumantsand
recommended expoaurelimits(REL ), 2) the Amaican Conferanceof Govemmenid Indudrid Hygenids
(ACGIH) Threshdd Limit Vaues(TLV9), and 3) the U.S Department of Lebor (OSHA) oooupetiondl hedlth
dandards Often, theNIOSH RELsand ACGIH TLVsarelower then the coresponding OSHA pamisshle
expoaurelimits(PELS). Bath NIOSH recommenddionsand ACGIH TLVsusLaly arebesad on morerecat
informetion then arethe OSHA dandards The OSHA dandardsdso may berequired to tekeinto acoount the
feeshlity of contrdling exposuresin vaiousindLarieswharethe aganisare used, the NIOSH-recommended
dandards by contradt, arebesed primarily on conoamsrdaing to the prevention of cooupetiond diseese In
evauating theexpoaurelevdsand therecommencitionsfar reduiding theselevdsfound inthisrepart, it shoud be
noted thet indudry islegdly reopired to met thoselevel spedified by an OSHA dandard.

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduing a
nommd 8- to 10-hour warkday. Some substances have recommended shart-term expoaurelimits or aalling values
which areiniended to supplemant the TWA wharethereare recognized taxic effetsfrom high sharttam
expoaures

A. Toxicdooic Efedsdf Exposue

1. Tridoodivee

Trichoroghyleneisacdaiess vdatile nonflammedeliquid thet isimmisableinweter, hesavgpor
dansty of 445 and aballing pant of 87°C. Itisapoweaful degreesing and dry deaning agant and hes
bean used in commeandd produdsauch asprinting inks pants laoouers vamishesand achesves A

icd gradeof TCE wasfamaly used asagenad aneshelicin aurgica and dodetricd
prooedures’ and asan andlgesic for shart gperative prooediures® It hes aso bean usad to extract
cAfanefrom aoffee

Thepredominent physdogicd responseisonedf cantrd nevoussydemdgaresson. Thisis
paticualy truessaregponsefrom acutear hort-tam expoare. Among thesymptoms modt often
desaibed e heedache, neuses, vomiiting, dizziness vattig, fatigue, mentd dulliness degainess feding
of light-heededhess insonnig and buming eyes: High aoute dossshave do resited in cadiovesoula
and resairaory efedtswith anumber of degthsattributed to resairaiory aredt, cardiec arhythmies
induding ventriadar fikxillation and primery cardiac dancHill. Resairetory didresshesbean dosaved
often, with Such symptoms as chet tightness and lebored lresthing,* Thedangersof acuteexpogreto
tricharoethylenemay leed to poor menuel manipulaion and, therdfore, unssfe medhenicdl oparation.
Prdonged skin contact mey causelocd initation and bligter formation. Under induetrid conditions
repested emarsion of thehandsin TCE hes causad pardysisof thefinger® While TCE will penetrate
intact kin, it isunlikely thet ebsorption of taxic quertitieswould ooour by thisroue® TCE isabsorbed
reedlly from thegegtraintesting tract. Liver and kidney injuriesin humensatribuibleto overepoareto
TCE aerae’ Thedfeasdf danicequoaureto humensof TCE havenat besn extensively sudied
and thusarenat well dreradterized.




Intdleranceto doohal isawell-charadterized phenomenon among TCE-expossd warkers® Nat orly
do mery TCEworkesbecomeingariated with consumption of sl quentiiesof daohalic beverages
fdlowing expoaure, but they dso aresulgject to vesodilaiation of suparfidd skinvessds resitingingdin
botches acondition known as"degreesar'sflug'.®. Hughingismost prominart onthefaos neck,
shoudas and bedk. Thiscondition gopearsto beabenign dammd phenomenon df shart duration, but
hesladted for up to 6 wesks dter exposreto TCE for 5 daysa 200 pom.

OnMarch 21, 1975 the Nationel Canoer Insitutereported preliminery resuitsof acaranogen
boea%,l/lv\hdw indicated no caranogenic efedsin ratsout theindudion of hepetoodiular caanamesin
mice

Fhogere

Fhogereisan el liquified, cdloress nonHlammetle geswith an odor resamdling thet of ney
moanhey. ltsmaecular weight is9B92 and spedficgavity & °Cis 14322 Thebalingpairtis
82°C, themdting pant is-128°C and thevgpor pressreis 1215 mmHg et 25°C. It |sshg11ydeUe
inweter, but fredy solublein bazeng tolueng, gadd aodtic add, and mogt liquid hydrocabons™
Oooupetiond expoaLreto phosgeemay reuit nat anly fromitsuseinthednamicd indudry, but asa
result of thedsocompaodtion, inthe presancedf ar or axygen, of many dilarineted orgenic
Trichoroethylenevapar inar may belargdy convated to phosgene by theadion of dhart utravidet
light, which may bepresart inthe dosevidnity of processes such eswelding and brazing

Phosgeng dter aminute or 0 of expoaureto low concentrations (1. to 2 ppm), mey causecough and
dsoomfart inthechest and imitation of thenoseand throet. Higher conoantrationsmey causepainful
coughing with resairatary initation. Fhosgenemey cause pulimonary edamawith coughing, hartnessof
breeth, and produdion of frathy soutum. Riimonary edemaimay ooour mary hoursefter eqoosure
Thegesmey initatetheeyes If liquid ﬂwlsqdasmjmﬂedqncreyes it may causebums®®

C. Bwromaid Qitgia

1

Tridiacdhyiene

NIOSH sinitid recommendation for aTCE gandard wasissued in 1973 Thisrecommended
stendeard, and the.aurrent OSHA sandard™, bath an 8-hour TWA of 100 ppm, werebesed upon
TCEsknowntoxic propatiesa thet timeand did nat indudean asssssmant of itscardnogenic
potentid. After reviening the NCl study, NIOSH recommended thet TCE be considered asugpet
hnmcaorrgmadmsﬂtedhsnmetowdﬂry\naaanm IndliganceBullein®® and a
Soanid Oooupationdl Hazard Review.* Infometion & thet time regarding enginearing feesihallity
indicated thet TWA parsond exposresof 25 ppm could bereedily atained. Howvever, it wesnat felt
thet thisshould saveasafind god. Rather, induetry shauld puraefurther redudionsinworker
expoaressadvancamantsintechndogy ressarch dlowed. Sncethereisnoknoansstelevd of
expoaureto acaanogen, thegod isto minmizeexpoaureto thelones extart posshle

Fhosee

TheNIOSH REL for phosganeisa0.1 ppm conoantration averaged over aworkshift of upto 10
hoursper day, 40 hourspar week, vml‘na15mrueoallnglalel o 02pomY Thecuret OFHA
dandard for phosgeneisan 8-hour TWA of 01 pom.®




VI. RESULTSAND DISCUSSON

A.  Bwviromatd Brdudion

Trichorodhyleneexpoareresdisaepresatadin Table L. Thefull-dhift, persond bresthingzone
trichioroethylene exposres expaienced by the brazers on the seoond shift on June 10th ranged from 3L 1. to
384 pom, and averaged 34.2 ppm (dandard divison (D), 24). Al of thefull-hift exposuresto
trichiaroathylene exossded the 25 pom levd which NIOSH fedsisachievall e using good conird
tadndoges Noneexossded the OSHA dandard of 100 ppm. Thesydem opardor onthisshift recaived a
potentid exposredf 886 pom. Contributing to thiswasashort-teemexposureof 107 ppmduinga
24-minuetime pariod when hewaswarking on top of thedegyeessr. Heworeasaif-contained bresthing
goparatus(SCBA) duing thistime period, So hisedud expoaurewas prabely much lowe.

Onthessoond survey day, Jne 11, 1986, the sydem oparator'sexposrewas 333 pom, whichinduded a
14-minuteexpoared 137 ppmwhileworking onthedegyesssr. Heworeno reairatory pratedtion duning
thistime Thetesar hed an eqpoared 37 pomfar thefull-dhift with al0-minuteexposreto 117 pom
trichioroahyleng dsowhilesavidng thedegreeser. Hedsoworeno resairatary protecion. Expoaurestothe
ather workerson thisday ranged from 19.7 t0 45.9 ppm, and averaged 34.9 pom (D, 7.3). Thee
workersinduded thebrazarsand pushersfrom the aal linesand anecall hendler framthe pressarea.

Thedffusonmonitarsfar phosgeneindicated thet thewarkersin the brazing lineswereexposad to
phosgenea concantrationsof 0.01 ppm and less

Duing thefird dhift evalugtion of Junell, we mesared pesk TCE concantraionsbetwean 50 and 100 pom,
using Draeger detector tubes inaress of theaall department. Theselevdswerecausad by anupstinthe
Oegresser oparating conditions which hed begun during the previcuswork dhift, and lested through neady helf
of thefird hift. Workersreported thet thishes bean acommon coourence snce drenging degressing
vats frommahylenediaideto TCE, inl1980. Wesaw patswet with solvert exiting the degreessr.
Brazing of themdd partswhilethey arewet with TCE isthesource of phosganeinthisplart.

Duing the degreesar mdlfundion the system oparator donned asdlf-contained bresthing gpparatusand
entered thedegyeessr. Hewasasdgtad by another worker with an SCBA, who dayed a theentranceto the
Oayess tunnd. However, ather prooedlres sandard ininduetry for confined spece entry werenat
fdlowed. Entry into aconfined oeceshoud beby pemit only. Thistyped pamitisan autharizetionand
inwniting thet gpedfiesthel ocation and type of work to bedone and oatifiesthet dl
exiding hezards havee been evauated by aqudified parson, and necessary pratedive messreshave bem
tekentoenaurethe ey of eechworker. SncethiswasaClass" A" confined Spece, onethet presanted a
Stuetion thet wesimmediady dengerausto lifear heelth, the gandby parson should have hed auncbdructed
lifdineattached to thewarker inthe confined goece

B. Medd Evdudion

A ammay o reparted symptomsiscontained in Teble2. Among 28warkersintavieved, 20 (71%0)
expaiencad heedache, 20 (71%) dizziness, 18 (64%) nauses, 16 (57%) degpiness and 15 (54%) eye
nose, or throat imitation during the precading month. Among thefour job cateporiesthe brazarsreparted the
highes prevdence of thesymptoms

Ealy intothefirg shift on 6/11/86, during the degreesar mefundion, the NIOSH medicd invetigetor
esoorted two employessfram thewarkplace to the outdde of theplant & their behest. Bathwereill
(neusssted) from sugpacted TCE exposure: Oneamployeeexhibited afine osdllating reting tramor of bath
hends which can ooour falowing high TCE expoaurefar consdarddeduration. Laer inthedhift anather
employeereportad to themedicd officer thet he hed become neusested and vomited. Al threeemployess
hed sought “fresh ar”, and thar conditions hed improved corgdaradly later inthedhift. Whiletakingwitha




VILI.

VIII.

brazer, the NIOSH medicd investigator expaiencad torpor and dzzness Smilar symptomswarereported
by theNIOSH induatrid hygiene. Al of these peoleweare goparently expaiendng theanesthelic dfedsof
TCE a 1/2to 34 of theaurrent OSHA PEL, but a 2-3timesthe NIOSH REL.

A ssach of thecompeny'sOSHA 2001og far inddanis destribad during themedicdl interviewsindicated thet
thelogwesnat completed inthedetal provided inthefomandindrudionstherdin. Spedfically, thelog faled
to repart thet employess have goneto thelocdl emergency room from thewarkplaoe on many oocasons and
some have subssuantly bean hosaitdized, ter becomingill whileworking inthelbraaing areadf theshop.

CONCLUSON

Based on thefindings of thisevaugtion, the NIOSH invedigetors condudied thet aheeth hezard exdged inthe coll
Ogpatmant of Yok Indudtries Cantrd Environmenta Sysamsplant in Madisonville Kentucky, dueto
overexpodretotricioroghylene

RECOMMENDATIONS

Thefdlonving recommendationswaremede a thedosing conference, ne 11, 1986, and inasUbssquat interim
repart deted Uy 7, 1986. TheNIOSH investigarsfdt thet the stugtion inthe call arearequired immediate
atetion. Whilethesereocommendationsresuited from theevaugtion of thecall areaiin placed thetime, they will do
begpplicableto thenenver area

. Bvaydfatshoudbemedeto kegpthe degyessar gparating in aconirdled feshion to prevant emissonsof
TCEinothewok area

2. If asygam upsa ooours addector tubemessremant of 50 pom or gregter should prompt emergancy
evaoudion prooedures

3. Asddy committeeconsding of represaniaivesfrom menegament and erdloyessfrom vaious aress of the
plart should beformed in order toidentify and ebete ssfety and dhamicdl hezardsa Y ok Intemetiondl. An
additiondl fundion of thiscommiittee should bethe education of employesswhowork with patentialy
hezardous matarids asto ssfework pradioes

4. Itwoddbebadidd to haveaprofessond on g&f toexdusvey hende ety and hedth and
evironmeantd metters induding the hezard communication program, OSHA and BPA compiance, and to
att asliason bewean manegemeant and warkers concaming theseprograms

5. A oconfined oece entry procedure shauld be devel oped as outlined in the NIOSH Gritariafor a
Recommended Sandard . . . Warking in Confined Speoes which was provided to the comperyy.

6.  Wiitten dancerd oparaing pdlidesprooanres should be prepered for contingendeswhich may invdlvethe
wokforcee Theseshaudbeessly avaladetodl enpoyess Theeindude

a) huldng eveougtionand
b) eregayfird.



A respiraor policy, conggent with Amarican Nationdl SandardsIndlituie 2882 and 20 CFR 1910134, ad
theNIOSH Guideto Indudrid Respiratory Pratedtion (DHHSNIOSH) Pub# 87-116) shoud be
cooparaivey devdoped. Theminimum paintiswhich nesd to be addressed indude

a) Wiitten oparaing proceduresgoveming the sdedion and use of repirators

b) SHediondf resaraorsonthebedsar hezardstowhich theworker isexposad

¢) Indrudion and training inthe proper use df reaiatorsand thar limitetions

d) Reguar deeningand dgnfedion of reairatars Thoseissued for theexdusve usedf thewarker ould be
desned dter eech day'suse, or more oftenif necessary. Thoseused by marethen aneworker should be
thoroughly deened and disnfected dfter eechuse

e) Soreped regaraorsinaconveniat, deen, and smitary location,

f.) Rouineingpedtion of resairaarsduring deening. Waom or deteriorated partsshould bergplaoad
Regaratarsfor emargancy use such as sf-contained breathing devices (SCBA'S should bethoroughly
ingpected & leest onceamonth and dter eech use

0) Apropriste survellance of work areaconditionsand degyee of employecexpoarear dress

h) Regular ingoedionsand evaugtionsto deemine the continued efediveness of theprogram.

i.) Detemingtion thet warkersare physically ableto pafom thewark and usethe equipment befare
asgning themtotasksreguinng theuse df regairators

J-) Usedf goproved or anogpted resairatorswhen they areavaldde Apprapriate Nationd Inditutefor
Oooupetiond Sty and HedthMline Sty and Heelth Adminigration goproved rearatarsare
recommended.
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Tadel
Rasord Trichloroathylene Exposure Results
Yok Intemetiond Carporation
Meadsonville Kentucky

June10-11, 1986
HETA 86-330
Job Durdion Vdume Congantration, ppm
Jdnel0, 1986 s
Sydem gparator 1511-2255 231 886
Sysem operdtor 1622-1646 47 107
Braza, lineth 1515-2255 220 338
Braza, line#d 1518-2255 218 358
Breaza, line#3 1520-2255 214 30
Braza, line#2 1523-2255 27 311
Breaza, line#l 1531-2255 218 324
Rudhe, maale 1525-2255 20.7 3H1
Ruehe, matile 1528-2255 23 384
Jne11.1986
Sygem operetor 0800-1453 2.7 333
Sysem oparator 1412-1426 27 137
Tese 0806-1459 206 370
Tese 1227-1237 20 117
Breze, lineth 0730-1454 23 350
Ruda, lineth 0729-1456 203 A8
Breze, line#4 0733-1455 215 329
Breza, line#3 0742-1458 215 459
Rude, line#3 0740-1454 216 379
Breza, linet2 0747-1453 20.7 36.0
Rude, line#2 0750-1455 201 370
Cal herde,
press 72-A 0840-1454 189 197
Qitaia NIOH 25
OSHA 100

* - potentid expoaure worker wore sdf-contained bresthing gppearaus



Cal Hade
=2

Brarer
=12
=2

Foremen
=2

Heededhe

7(53%)

12(100%)

1(30%)

Tade2

Hedlth Symptom Summary
Yok Intemationd Carporation
Meadsonville Kentucky
June10-11, 1986

HETA 86-380

Dizznes Nausza

A7) 7(55%)

1083%) 11(92%)
1(50%) 0
0 0

Segpnes

7(58%)

6(30%)

2100%)

1(30%)

E-N-T Initetion

3(23%)

12(100%)

0



