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l. LUMMARY

OnJanuary 9, 1986, theNationd Indtitute for Oooupationdl Safety and Hedlth (NIOSH) wiasreguested to evaluete
aemnployeeedpoaresto dhamicasusad in dedrodating oparaionsa Modam Haing Corporation, Fregpart, lllinois

Fdlowing thecompleion of an OSHA investigetion, NIOSH investigetorscondudied aninitid Survey vistin April 1986.
A medicd aurvey was conducted in Line 1986, during which corfidentid medicd intlevienswerecondudied with the
anpoyess Anavironmeatd survey wasconduded in Uy 1986, during which parsord brething zoneand areaar
sampleswereadledted for inorganic adds oyanides metds and ridiloroethylene

Theraeslitsof thear ssmpes adledted for auifuric aad, hydrodhlaric add, cyanides cadmium, dramium, nickd,

aoppe;, iron, 2ng, ridnloroethyleneweredl found to bebd ow the Oooupetiond Seety and Hedth Adminidration
(OHA) Ramisshle ExpoareLimits (PELS). With theexagption of apersond sample cdlledted for cadmium onaleb
tednidan, dl of thesamplesweredso bdow the Amaican Conference df Govemmentd Indudrid Hygends(ACGIH)
Threshdd Limit Vdues(TLV'9. NIOSH recommendsthet cadmium, nidkd, aatain formsof hexavdet dramium, and
tridnoroethylene be congdered patantia humen caranogens and exposLre bereduced to thelowest feesblelevd (LAL).

Thereadtsof themedicd quesionraresdid nat reved thepresance of any dranic hedth prademsamong thewarkars
Sovad ampoyessdd complan of acuteregaratary inmitation atributed toinganoes of eddition of chemicd to plating
terksand inedeguete vartilation

Theawviranmentd resutsrepresant the conditionsa thetime of thesurvey. Any dhengesin produdion or oparaing
conditionsmay reLit in dnengesin thearbome contaminant conoantrations: Also, severd of thededrgdlaing lineswere
nat gperationd duing thesurnvey, and aenat rfledted inthesereaudts In paticdar, theherd dromelinewasnat
oparating, and wasnat sheduled to be oparaied inthefuire: Dueto thetaxiaty of dyromium compoundsand the
dayeedf miding gengdly assodated with thistype df gparaion, athorough assessmant of employeeexposresshoud
bemedeif used thislineisresumad

Onthebessdf thedetacdllected during thissurvey, it hesbeen detemmined thet apatentia heelth hezard exied from
arbomeexpoareto cadmiumfar alabaratory tednidan. Although OSHA dandardswerenat excesdied &t thetime of
thesrvey NIOSH recommeandstia exoauresto cadmium, dramium (V1) compounds nidkd, ad
trichiorodhylene should bereduoad to thelowest feesblelevd. Recommenddionsfar engineging contrds persord
pratedive equipment and work practices

desgned to reduce amployee expoaLres arecontained inthisreport.

KEYWORDS SC 3471, Hedroplaing, Med Cleening, Tricaroethyleng Meds Cadmium, Chramium (V1),
Nidkd, Cyanide, Inorganc Adds
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INTRODUCTION

OnJnuary 9, 1986, NIOSH recaveed aconfidentid reguest for ahedlth hezard evdugtion & the Modem Rating
Carporaion, Fregpart, lllinois: Therequestor was conoamed with employee expoauresto vaiousdnamicdsussdin
dedroplaing oparationsa thelant and employee complanis of heedaches mucousmembraneinitation, and nesd
vres

Concurrent with the NIOSH requiest, asimilar request wissfiled with the Oocupetiondl Sefety and Heedth

Admingraion (OSHA) far aningoedion of thefadlity. Fdloming competion of the OSHA ingoedtion, NIOSH
invesigatorsconoucted anlinitid sLrvey vist to thefadlity on March 24, 1986. Angpening conferanceweshddwith
rgresidivesdf pant manegamat and thelocd union: During thisaunvey, bedkground infametion wias datained
rdated tothelbessof thereguest and theneture of plant gparations: Fdllowing thismeding, awelk-through aurvey of the
dedroplaing aresswas condudied. On une 19, 1986, amedicd survey was conducted & thefadlity and confidentid
enployesinavienswereconduded. Anewvironmenta Survey was conducted on Uy 29 and 30, 1986, Theresutsof
theevironmentd sampleswere provided to the company and therequestor by letter on September 18, 1986, ad
Augud 6, 1987.

BACKGROUND
A. Fat Higary, Warkforog and Employee Duties

Modem Rating Corparation, Fregpart, 1llinois hesbeaninvaved in dedraplaing oparaionsfor over S0 years ad
hesben d itspresant location Snce 1961 Thecompany providesdedraplating sevicesfar avaidy of
adomeswho requirepeddized plaing for thar produds: At thetimeof thesurvey, thepdlant employed 87
Saied and houy g&if. Themgarity of the plant produdion oparationswere caried out on theday dhift, with
limited gperations coourming on the eftemoon and evening dhifts

Theduiesdf the produdion employessmey vary depanding onthedegreedf altométion of thededroplating lines
Onthemareautometed plating lines; the parts are pessad through the vatious plating tanks on conveyar drivenradks
Ontheelines theemployessganardly arelocatad a the"heed ed” o thelinestoloed the partsand & thetall end!”
d thelinesto removethe plated partsand check the condition of theffinished produdt. Onthemenud plainglines in
addtion toloeding and unlceding theradks or beskets theaemployessare d o required to movethe partsfrom tank
totank, uadly withthehdp of anoveheed had. For dl of theplaing lines it ispeariodicaly necessary for employess
toenter the plaing tank areatto check the operating conditions of the plating beths and to meintain the solutions s
neded.

B. Fant Opadions

Svad dfferet typesof dedropaing processeswere caried aut &t Modem Hating Carporation, induding nidkd,
drame brass copper, and znc. A otailed listing of thededtroplating oparaionswhich were presant a thetime of
thesurvey ispresatedin Tadel Inlieudf providngaddaled dsousson of eech of thepadfictypesdf
dedroplating, dueto thebedc smilaitiesof these processes agenard ovaview of the besic processesisprovided
bdow.
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C. Gaad Disussonof Hedroplaing
1 Mdd Preresmat

Rior to dedrgpaing, athorough deaning of the urfece of thewarkpiece or med sodk isrequired inorder to
erethe proper adharencedf theplating metd to thebesematd. Commonly usad prefrestmeant processes
indudesdlvart, add, and dkdinedeaning. Theprocessdf Solvert deaning ar vgpar deyyessing Usssan aganic
vat toranovegesse Iuricants and udesals Add sdlutionsareused to ramovelayasof metd oxides
Theprocessof removing thidk layersof axiceisrefarad to aspidkling. Theprocessof removing thinaxidelayersis
rdfered to ashrignt dpping. Alkdinesdutionsare used to removealsand sdlid sailsfromworkpiece surfaces
through thar detegat adion. Catain dkdinedeanars(dedralytic types) can beagtated by gesbuddesto enhance
thar effediveness Tanksar beths containing the prerestment sdluions arelocated a thebeginning of eechdlating
line Thepaticular arangemant and typesof Sbdancesusad isdeiemined by theparticllar nesdsof themetd to be
plaed. A water rinsetank usLily islocated betwean eech of thesetarks!

2 Heoroplating

Hedroplating isan dedrochemicd processby whichametlic laye isdgposted on abesemed throughtheadion
o andedricd curat. Although different methodsof dedroplating edd, theprocessusLdly invavestheusedf an
anode (composad of themetd to be plated), acathode (composad of the part to be plated), and an dedrdytic
solution (containing metdlic stsof themetd to beplated and adds dkdinemetaidsand aher additivestoimpat
gahility or fundiond propatiestothesdluiion, eg. biightenars). Thegodication of endedrica currart, usLdlly froma
low vatege DC power 4y, causssamigration of themad ionsfrom thededrdyte sdution to the cathodewhere
they aredgpaosited onthebesemed. Med from theanode then dssalvesinio the solution to replace the metd ions
asthey aredgpleted from the dedralyte ™

During dedroplating, thededric curent pessssthrough the plating saluion reLiting in the dgposition o thelated
mdd onthecathode Howeve, indfidendesinthededrochemicd processresLit inapartion of thecurrant causing
thedssoaaion of wele a thededrodes ThisreaLitsintherdesse df hyadrogen and oxygen geshbuleswhich, s
they risetotheaurfacedf thetank, entrain plaing sduion draplels Thesedrgplesare caried into theamogohere
andfomamis. Thedegreed miding fromapaticuar gperation often can be predicied by the aurent efidency of
theplaingsduiion. Inherd dramium plating, thecurant effidency may beaslow as 1226t0 15 resuingin
svaemiding whileinnidd plaing, curat dfiaendesmay runashigh as 5% t0 9876, reauitinginmuch less
miging*

D. Ervironmentd Monitaring, Rersondl Pratedion, and Enginering Contrdls

Environmentd monitaring by the.compeny wias caried aut onamontily besis Thisconsgted of the cdlledion of
Oetedtor tube samplesfor aodtic add, anmonia, carbon monaxide, dllaing dyamicaad mig, oyanide,
hydradhlaric add, hydrogen cyanice nitric add, sulfuric add, sulfur diaxide, and tichioroethylene. Rarsordl
pratedtiveecLipment usad by theemployessinduded sstety glasses which wearereopired when plading partsinthe:
tarks Inaddition, gorons goggles faeshidds rubber goves and reairatars (for dyomic add) weremede
avdlddetothedremicd tednidaswho mantantheplaing beths: Locd exdal vattilaion dsowespresanton
svad o theplainglines
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V. MATERIALSAND METHODS

Rior to condudting the NIOSH evaugtion, theresults of the OSHA ingpedtion condudied in Jnuary/Felruery 1986
waerevieved Although someganard sty and hedith atationswereissued fdlowing OSHA ingpedtion, no
ovaexpoarestoay ar contaminentsweaefound. Inade to deamireif further evdugion by NIOSH wes
necessay, aninitid survey wes condudied on March 21, 1986. Basad ontheinformation oollected during thisaurnvey, it
wasdeaded thet amedicd Survey would be condudted to detemineif endloyesswareexpaiendng any
wark-rdated hedth prodlems: Addtiond environmentd sampling dsowould be condudted to further documant the
arbomecontaminat levds

A.Meadcd Qurvey

Ondure9, 1986, amedicd aurvey wes condudied & thefaality. Confidentid intevievswere condudied with
eech o 33 produdion employesswhowark intheplant. A questionnairewas usad to dataininformetion
regarding theemployesswork hidary and the presance of any generd or wark rdated hedth pradlems

B. Eviromeantd Suvey

Onduiy 20 & 30, 1986, anevironmeantd survey was condudied during which parsond samples (ootained near the
employesshreathing zone) and ganerd areasamples (abtained intheimmedide vidnity of theplaing tarks) were
odllected to asessthe arbome conoatrations of thevarious contaminants: Thesdedtion of Sidanoestobe
induded in the sampling pratood wasbesed on aconddaration of thetypes of contaminentswhich could berdessad
from thevarious processes thar taxiaty, and the patentid for employeseqpoare A lridf dsousson of thegpedific
raiondefar theinduson of sbdancesin thesampling pratood isprovided bdow.

1 Mdds- Snceasgnficat potion of themis ganerated abovededrgdlaing beths gangrdly congstsof med
stscomposad of theplating metal and theanionic condtituent of thebeth, theairbome conoarirations of these
Sbetanceswereevauated? Thesampling methoddlagy whichwiesusad dlowed for theandlysisof muitiple
madsoneechsargde

2. Addmigs- Airbomeexpoaresto add midsweareevduaad dueto theexdansve useof addsinthevaious
prefresiment and dedroplaing sdlutions: Snceanumber of differet addswearepresat inthevaious meid
prefrestment and plating beths asamling methoddogy wes ussd which dlowed for theandlyssaf multiple
aod componaisoneechsample

3. Cyanides- Duetothar high acutetaxiaty and widesoreed usein dedroplaing operaions samplesweare
odleted for arbomecyanides Theseinduded both oyanide st migsand hydrogen oyanide, both of which
can be generated from dedroplating processess

4.  Organic Sdvas- Sncetidiaroathyleneweasussed asasdvant in degreesing oparaions ar samplesfor this
ubganceweared o colleed.
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All ssmpleswere adllected using bettery-powvered pumpswhich were attached by tygon tuing to the cdllection
meda A competelising df thesampling media, flow rates andlyticd methoddlogy and limitsof ddisdionis
providedin Teble2. Spedificinformetion regarding thelocationsand durdions of sample adlledionisprovidedin
Tables3through 6.

V.EVALUATION CRITERA

Asaguidetotheevdustion o the hezards posed by workplaoe exposres NIO3H fidd g&f employ evironmenia
evdugion aitaiafor asssssmant of anumbe of damicd and physcd egants Theearitaiaareintiendied to Suggest
levdsaf exposreto which mogt workersmay beexposad up to 10 hoursper day, 40 hours per wesk, far aworking
lifeimewithout expaiendng adverehedth effeds Itis however, important to natethet nat dl workerswill be protected
from advere hedith effedisif thar exposresare maintained bow theselevds A sl percantagemey expaience
averse hedith efedsbecause df individud ausogatibllity, apreexiding medicd condition, andlor ahyparsanditivity (ellery).

In addtion, some hezardous sUbdances may adt in combingtion with ather workpleoe expoaures theganerd
evironmat, or with medications or persond hehits of theworker to produce hedlth effeds evenif the cooupetionel
expoaresaecontrdled a thelevd st by theevdugtion aitaion. Thesecomined efedsdften aenat conadared inthe
evdudion aitaia Also, somesubstances are absorbed by direct contact with the skin and mucous membranes and,
thus patentidly increesetheovardl eqpoare. Frdly, evdugion aitaiamey dhengeove theyearsasnew infamtionon
thetoxic efedsof an egat becomesavaldde

Thepimary sourcesdf evironmanid evdugtion aitaiafor thewarkplaceare: 1) NIOSH GritaiaDocumantsand
recommeancitions 2) the Amaican Conferanced Govanmantd Indugrid Hygienss (ACGIH) Threshdd Limit
Vdues(TLV'9, and 3) the U.S Departmant of Labor/Ocoupetiond Sefety and Hedth Adminisration (OSHA)
oooupetiond hedth dandards[Famissble Exposure Limits (FEL'9). Often, the NIOSH recommendationsand
ACGIH TLV'saelower then the coresponding OSHA dandards Both NIOSH recommendationsand ACGIH
TLV'suadly arebesad on morerecant information then arethe OSHA dandards The OSHA dandardsdso may be
repuired to tekeinto acoount thefeesihility of contralling exposuresin vaiousindudrieswheretheagantsareussd. The
NIOSH-recommended expoaurelimits (REL'S), by contredt, arebesed primatily on concamsrdaing to the prevention
of cooupetiond disesse Inevaudting theexpoaLrelevdsand the recommendationsfor redudng theselevdsfound inthis
repart, it should be noted thet induetry isreopired by the Oooupetiondl Sefety and Hedth Act of 1970 (20 USC 651, &
s1) tomeet thoselevd spedified by an OSHA dandad.

A timeweghted average (TWA) expoaurerdeasto theaverageairbome concantration of asubgtance duing anonmd
& t0 10-hour workday. Some sLidanceshave recommended hart-term exposurelimits (STEL'S) or aalling velues
which areintended to Lpplemeant the TWA wherethare are reognized taxic effedtsfrom high, short-tem expoaLres

A ammay o theevdugiion aitaiaand themgar hedth dfedsof the Ldancesevdugied inthissurvey arepresanted in
Tade7.

VI. RE3ULTS
A. Medcd

Atad of 3Bemployeequesioaresweareevduated. Among theseamployess no droncwork rdaed hedlth
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dfedsor nesd pafardionweaenoed. Thereweae hovever, ssverd employesswho complained of gaisodic
muoolsmembraneimitaion. Theses/mptoms most commonly wereassodated with the addition of new add tothe
plaing bethsin thearessinwhich theemployesswarewarking and when thelocd exneust ventilaion did nat gopeer
to beworking propety.

B. Evironmantd Suvey
1 InorgenicAdds

Theresitsof thear samplescdlleded for inorganic addsarepresanted in Teble 3. All sampleswere
andyzed for sufuicand hydrodhlaricadd. Suifuricadd wesnat detedted inany of theten pasord ssmples
abovethelimit of quentitation of 7 micograms (ug) per ssample Hydrodhlaricadd wesdetedted in 9 of the 10
parsond sardles a TWA concantrationsranging from 006 to 022 milligrams per aubic meter of ar
(mgM3), withamean of 013mgM3. TheseresLitsaebdow the OSHA PEL andthe ACGIH TLV of 7
myM2 asan 8-hour TWA. Thareisno NIOSH REL for hydrodhlaric adid.

2 Cyarnides

Theresitsof thear samplesadleded far cyanidesare presanted in Tale4. TWA conoanraions of tote
oyanideinthesx areasamples cdlected ranged from 0,04 to 1.6 mg/M2, withameen of 066 mg/M3, These
conoantrationsarebdow theNIOSH REL, the OSHA PEL, and the ACGIH TLV of 5mg/M2 for oyarice
asan8hour TWA. It shoud be nated thet these samplesare area sampleswhich were odllected edjaoant to
plating tankswhare highet cyanide concantrationswould beexpected. Adud emdoyesexpoareswould
be expacted to bemuch lowver.

Theardyticd method used during thisaurvey adledshath partiodlate cyanide sdlts (on afilter) and hydrogen
gyandeges(inanimpingg). WhiletheNIOSH REL iseqaressad asthetald amount of oyanidepresatin
ather of thesefoms the OSHA and ACGIH speafy ssparatearitaiafor HON and oyanidesdts Although
anly ardatively sl partion of thecyanideweasfound in the particdateform on thefilter media, it isprabedle
thet somedf the particlate metarid (cyanide sAlts) may havefamed hydrogen oyanide (Whichwould be
paticulaly trueunder addic condiions) whereit would betrgpped intheimpinger. Sinceitisnat posshleto
odemineexadly thedegreetowhichthismight have cooured, themoreredridive OSHA and ACGIH
aitaiafor cyanide sdtshavebean gopied inthisingance

3 Mdds

Thereadtsof thear ssmplesadledted for med andyssarepresatad in Teble . Thesampesandyzed
induded four parsond samples adllected far employesswarking ondedraplaing lines fiveareasamples
cdlledted near plating beths a vaiousdedradlaing lines and one parsond sample adlledted for alab
tednidaninvdved invaiousnonydaing adivities

Cadmiumweasmesaured & TWA conoatraionsranging fram lessthen thellimit of detedtion (< LOD) of 1
uysampleto 0027 mg/M2 inthefour persondl samples cdllected for thededtroplatars & TWA
conoaniraionsranging from < LOD to 00020 mg/MB inthefiveareasamples and a aTWA concariration
of 0196 mgM3 for theleb technidan. NIOSH recommendsthet cacmium beconsidared apatential humen
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cadnogen, and exposre bereduced to thelowest feesibleleve (LAL)2 Al of thereslitsarebdow the
OSHA PEL of 02 mg/M?3, and with the exogation of the ssmple cdllected for thelab tedidian, arebdow
the ACGIH TLV of 006 mgM?® asan 8-hour TWA.

Chramiumweasmesaurad & TWA conoatraionsrangng from lessthen thellimit of detedtion (< LOD) of 1
uy'sampleto 00046 myM? inthefour parsond sanplesodllected for thededroplatars & TWA
conoanraionsranging from < LOD to 00023 mg/M2 in thefive areasamples and at aTWA conoariration
of 0.0046 mg/M3 far theleb tedhnidan. Thesereslitsarebdow the OSHA PEL of 01 mgM?® andthe
ACGIHTLV of 006 mgM?® asan8-hour TWA. Ardysisof two additiond areasamplespadifically for
hexavdet dramum reveded TWA conoantraionsranging from lessthen thelimit of quentitation (< LOQ) of
02 uy'sampleto 0.0034 mgM?2 which aedso bdow the OSHA and ACGIH aitaiia

TheNIOSH aitaiadocument for dromium (VI) recommendsaREL of 0025 mg/M =2 for noncardinogenic
fomsof dramicadd and mono and bidyometes (didhrometes) of hydrogen, lithium, sodium, patassum,
rubidium, cesium, and anmonia® However, insavard sudies solublefamsof dromium (V1) havebean
assodated with excesslung cancars! Whilethesesudiesare nat condusive it would beprudent to recuce
expoauretodl famsaf dromium (V1) aslow aspossble!

Coppar wasmessrad & TWA concartraionsranging fromlessthen thelimit of detedion<LOD of 1
uy'sampleto 00042 myM3 inthefour parsond sanplesodllected for thededroplatars & TWA
conoanraionsranging from < LOD to 00025 mgM2 inthefiveareasamples and at aTWA conoariration
of 0016 mg/M3 for thelebtechniden. Thesereslitsarebdow the OSHA PEL add ACGIH TLV of 1.0
myM2 asan 8-hour TWA, for copper sdts Thareisno NIOSH REL for copper sdts

Nickd wasdetected &t TWA conoantrationsranging from 00012 mg/M® to 0.0062 mg/M? inthefour
persond samples collected for the dedroplaters & TWA concentraionsranging from < LOD to 00062
myMe inthefiveaeasamples and a aTWA concartration of 0,039 mg/M: for thelab tednidan. NIOSH
recommendsthet nidkd be consdered apatentia humen cardnogen, and expoaure bereduced to thelowest
feedbelevd.® All of theresLitsaebdow the OSHA PEL and ACGIH TLV of LO0mgM?2, asan 8-hour
TWA.

Ironand Z2ncwere daetted in these samples; however, asevidenced by the detacontained in Table 5, thar
concantraionswearefar bdow ther repedtive evdudion aitaia

4 Tridnooghylene

Tae6 presaisthereadtsof theareasamdes cdledted for richioroehylene. TWA conoantraionsof 82.1
and 842 patsdf trichiarogthylene per million partsof ar (ppm) were detedted inlongtam samples collected
intretwo samples Snceamdoyesswaeanly inthearead thesetanksonafew brief oocasansthroughout
theday, thesevaueswould nat be rgresentative of parsond expoares Howvever, NIOSH consdars
trichioroehyleneto be patentialy caranogenic and recommendsreduaing exposureto thelovest feesde
limit® The OSHA sandard for trichlaroethyleneis 100 pom, and the ACHIH TLV for trichiorothyleneis 50
pom, asan 8-hour TWA.
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VII. DISCUSSON AND CONCLUSONS

Thereadtsd theevironmentd ssmplesadledted far cyanidesand inargenic addswered| found to bebdow thar
repediveevdugtion aitaia Hovever, severd maidswhich NIOSH conddarsto be patentidly caranogenic
(cadmium, dyomium (VI), and nickd) were detedted in both persondl and aeasamples Thehighest concantraions of
thesemadswerefound inthesample adledted far theleb tednidan. Thisindividud wesnat waorking ontheplating lines
but wasinvavedinanumber of adivitiesin ather arees of thedant, induding oneadtivity destribbed as"'dudgetrestmant.”
Whiletheexatt neiLreof hisadivitiesisnat knoan, it would be prudant to evduete hisjob tesks carefully to detemine his
potentid expoares

Thesampleresutsindicated thet the dedraplaersd o were exposed to low conoantrations of patentialy caranogenic
ubgtanoes (cadmium, dromium, nickd). Whilethe concentrationsmessured warebdow the OSHA FEL 'sad
ACGIH TLV's NIOSH recommendsthet exposureto these substances bereduoad asmuch aspossble: Iningances
wherethese meerias cannat be subdituted by subdanceswith alover arder of taxiaty, enginesring contrds suchas
locd exnaug ventilation, providethemogt sitele means of expoaure contrd.

Svad o theampoyessworking & the plating linesreported gaisodic symptomatd ogy indicativedf aoute mucous
mambraneimitation. Theseguisodeswere dften rdated to paiodswhen new solutionswere preparad inthe plaing
tarks arwhenlocd exhaud ventilaion on oatain plaing tankswas nat fundioning prapety. Whenever possile far
thosetankswhich arenat eouipped with local exhaust vertilation, chemicd addtionsshould bemede during shiftswhen
thet particllar lineand adjacant linesarenat gparationd. Careshould betekento eaurethet theindividud responsblefor
dhamicd additionisweaing the gopropriate resairatary, faoe, hend, and body pratedtion.

Duingthesurvey, sevard plaing lineswere nated to haveather dameged or indfedtivelocd exhaudt ventilaion
BExamplesindude 1) damegetoadat exheus hood onthenickd dilanidetark onLine13, 2) noar movamatinothe
dat hood onthedromic add tank on Line8, and 3) adameged hood aboveahydrodhiaric add tank onLine4. It
would beprudant to provideangoing attention to meintaining and improving thelocd ednaug ventilaion sygamswithinthe
plant. Contrd of processamissanshy thismethod would resut in aredudion of employee exposresand therisk of
devdagpng any dronichedth prddems Thisdso might reducethe gaisodes of enuteresairaary imtaionwhichwere
reported. Propery designed and fundioning locd exneud sydemsdsowould bebendfiad inather ways Anexampedt
thiswoud betheadditiond pratedtion thet would bedforded inthe event of dnengesin oparaing condiions (i.e,
incressad beth temperatures or curent dangities) or process componantswhich might result ingther anincreeseinthe
conoatraionsar toxidty of theamissons: Andfidat edaud vertilaion sy/gamwould hdp to minimizethe hezard thet
might coour from theaoddenta mixing of incompetile dhemicds (1.e, addsand oyanide sAts) thet would rdeese
hydragen oyanide, ahighly taxicges Further, aproparly designed and meintained locd exneut sygemwould gpaate
moreffidently, and thusreflect acost savingsover apoory desgned sydem.

Theused paord prasdiveaipmant isancther areawhich should redveinoressed aterntion. During thesurnvey,
oneamployeeweas aosaved warking & aplaing tank without wearing eye pratedion. Sncemany of thechemicdsussd
inplaing operaionsare cgpelle of causing severelbums ar imitation upon direct contact with theskin or eyes the
goprgpigeeyepratetion shoud bewom. Eachtask mugt beevdugted carefully for thispatentid hezard. Thesdedion
o pasonnd protediveequipmeant should be besed on the patentid for solution contact with any partion of thelbody. In
indanceswherean employesshandsmay comeinto direct or indirect contact with the plating solutions; the proper type df
doveshould beusad to provideasuitable degree of impameghillity to theparticllar sdution. Ongaing training and
pavisondsisnecesssay to aauretha the praper parsond protedive equipment issdected and waom by the
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aemnployessduing thesetesks

Theaewvironmantd resutspresanted in thisreport represant anly the condiionspresant & thetime of the sLnveyy.
Thaefarg any dnengesin produdion rates ar gparating conditions mey resuit in dhengesin thearbome contaminernt
conoatrations Inaddtion, severd of thededroplaing lineswarenat opaaiond a thetimed thesurnvey, and arenat
rdlededintheaurvey realdts Inpaticua, thehard dyomelinewas nat gperating, and wesnat scheduled tobe
oparaedinthefuire Dueto thetaxiaty of dyomium compoundsand the degree of miding generally assodated with
thistypedf opaaion, athorough essessmant of eanployeeexpoaresshauld bemedeif usedf thislineisresumed.

VIII RECOMMENDATIONS

Duetothefeat thet dedroplaing operdionsposeavaidy of hezardsfrom severd different typesof sibdances a
comprehadve hedth and sefety programwhich minmizesexposreto dl subdanossisnecessaty. Inade tobe
effedtive such aprogram should address proper planning, employee education, enginesring and adminigraive contrds
pasond pratediveequipment, work pradioss and persond hygene Whilethe compeny hesinplacesevard key
demantsaf thisprogram, ongaing attention in eech of these aressisnecessaty to further reduce the patentia hedlth hezards
fromthesedhamicds Thefdloning recommendaionsare medketo hdp further reduce employeseqpoares

1) Theedding veatilaions/gamfor theplaing linesshoud beevdugted for mgar ddidendeswhich could edversdy
dfect thepaformence of theoverdl sysem (., dameged and nonfundioning hoods). Thecarredtion of exiding
ddfidenaes induding theind&llation of new locel exeudt vantilation, should tekeinto consdaration Sancerdized
Oesgn pradtices such asthose providad inthe Amearican Conference of Govammentd Indudrnid Hygienids
"Indudtrid Vertilation”, the Ameican Nationdl Sandards Inditute"Pradiicesfor Verntilation and Opaation of
OpenQufae Tarks', and the Oooupationd SAety and Heelth Adminidration "Generdl Indudry Sandardis'. "#°

2) Locd exnast vertilation sysems should beevdugted paiadicaly for thar effediveness Thisshoudindudetheuse
o amoketubesar ather sitelemethodsin order to evduate quditatively thearflow dreradaidicsat theindividud
tarks Thisevduation shoud indudethedfedsaf roomar curentsand other extand sourcesof ar disurenceon
thetheventilaion sygamispafomance A guattitativeevdugion of sydem pafamenceshoud bemedefdloning
ay mgor dangesar revisansin thesysemsto engurethet minimum recommended exnald raesae adhieved”

3 Inindanosswhereenginearing contrdsarenat feesbleand regairator ueisnecessy (1.6, maintienencewark, tark
deaning, or ather infrepquant shart periods of expoaure), employess should be provided with apropery sdected and
fitted regairetor. A resairatory pratedion program should beput into place thet medstherequiramants provided in
the OSHA "Gengrdl Indury Sandards', 20 CFR 1910.134°

4) Feoedhidds cramica gogdes ilash gorons amooveings goves and boatsshould bemedereedly avalebleto
theamployess Individud job tasksshauld beevdueted carefully, and the sdedtion of the gopropriaetype(s) of
pratediveegquipment should be besed onthe patentid for skinar eye contat with thevarioussalutions: The
employessshoud recave paiodc training and adeguate Lpavison to esre the praper uedf thisequipmatt.
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5

6)

Employesshould beenoouraged to usewark pradicesthet minmizetherisk of eqposred dl imes: This
indudespractices such asdoging plating tark coverswhenever possble: Al tanksand sorage containersshould be
lebded deaty and aoourady to dlow for egsy identification of ther conterntsand should beimmediady relebded to
rdled any dengesinthesduions: Srict atention should begiven toindruding employess asto the proper methods
of dorageand usedf reedtivednamicds  The"Bedroplating Enginesring Handbook! providesadisoussonof the
goedd precautionsthet nesd to betaken when reedtive chemicds such as oyanides are being usad ™

Proper parsord hygiene proosures should be dressed for dl personnd warking onthededraplaing lines: Hands
dhoud beweshed regulaly, paticulaly after contect withany of thesdluiions: Any skin prablams (i.e, dametitis)
should bergported promptly to menegemant and proper coredtive adtions should beteken. Regular
housskegaing should beemphes zed in the plating tank areg, and theemployeelunchroom. Edting, diinking, or
gnoking houd nat bedloved inthevidnity of theplating lines

NorHouinegpearations such asthose pafamed by thelaboratory technidan, should beevaueted carefuly for
exposrepotentid. Sandard oparating procedures hould be prepared far dl diviieswhich mey invave
expoaretotoxic ubdances: Such proosdures should gpaafy the gopropristework practices enginesring
contrds and parsond pratedtion, to be used during these adtivities



Pege 11 - Hedth Hazard Evdugtion Repart No. 86-121

IX. REFERENCES

D

2

3

4

6)

8

9

Nationd Inditutefar Oooupetiondl Sty and Hedth. Conird Techndiogy Asssssmant Mdd Haingand
Cleaning Opaaions Cindnndti, Ohio: Nationdl Irstitute for Oocupetiond Sefety and Heedlth, 1984. [DHHS
(NIOSH) Rublication No. 85-102).

CraMey, LJ, CraMey, L.V. Indudrid Hygene Agpadsdf Hant Opaations Vdume 2, Unit Oparaionsand
Produd Fetrication. New Y ark: Maomillan Pubdlishing Compery, 1984,

Natiord Indituiefor Oooupetiondl Seety and Hedth. Current Intdlligence BulleinNo. 42 Cadmium: Gindnni,
Ohio, 1984. (DHHS (NIOSH) Publicetion No. 84-116).

Nationd Ingtitutefar Oaoupetiond Seety and Hedth. Gritariafar arecommended sandard: Oooupetiond
Expoaureto Chvomium (V1). Gindnreti, Ohio, 1975. (DHEW (NIOSH) Publication No. 76-129).

Nationd Institutefor Oooupetiondl Sefety and Hedlth. Griteriafor arecommended dandard: Oooupetiond
BExpoaureto Inorganic Nidkd. Cinannti, Ohio, 1977. (DHEW (NIOSH) Rubdication No. 77-164).

Natiordl Irfitutefor Ocoupeiiond Sefety and Heelth. Currert Intelligence BulleinNo. 2 TricHaroethyiene (TCE).
Cindinreti, Ohio, 1975, (DHEW (NIOSH) Publication No. 78-127).

Amaican Cofaeced Govermeand Induarid Hygenidts Indudrid Ventilaion, A Manud of Recommanded
Rradios Sxtearth Ediion. Lanang, Midiigen Amaican Conferencedf Govammantd Induetrid Hygienigs 1980,

Amaican Nationd SandardsInditute, "Pradticesfor Ventilation and Oparaion of OpentSufece Tarks', ANS
Z9.1-1971, American Nationd SandardsIngtitute, Inc., New Yok, New York. 1971

Oocaupdtiond SAety and Hedth Administration. Codedf fedard regulations 29:1900-1910. WeshingtonD.C..
U.S Degoatmeant of Labor, Ocoupetiond SAfety and Hedth Adminidration, 1980.

10) Graham, AK. (Ed), Bedragplaing Enginearing Handbook. Ranhald Rublising Corporation, New Y ark, 1955,

11) Natiord Institutefor Ocoupsiond Siety and HeelthOooupetionsl Sefety and Hestth Admirisration.

Oooupetiond Hedth Guiddinesfor Chamicd Hazards Gindnnati, Ohio. (DHEW (NIOSH) Rubdication No.
81-123).

12) Natiord Ingtitutefor Oooupetiond Seety and Hedth: Oooupetiond Diseeses A Guideto Thar Recognition.

Ginginneti, Ohio. (DHEW (NIOSH) Pubdication No. 77-181).



Pege 12 - Hedth Hazard Evdugtion Repart No. 86-121

X, AUTHORSHIPAND ACKNOWL EDGEMENTS

Report Prepared By WilliamJ Danids CIH
Inderid Hygens
NIOSH - Regonll
Denver, Cdoredo

Peter Orris M.D., MPH
Medica Officer

Cook County Hogoitd
Chicap, lllinais

BEnvirommantd Bvduetion Richard S Kramkowski, PE.
Regord Coraitart
NIOSH - Regon|V
Atlanta Gaorga

Dand Almegue, M.S
Inouerid Hygend

Hazard Evdlugionsand
Tedmicd Assgance Branch
Grnanreti, Ohio

Origreting Offios Divisond Suvallanos Hazard
Bvdugtions& Hdd Sudes
Hazard Evdugtionand
Tedmicd Assgance Branch
QGndnreti, Chio
Laboratory Support
MessLrament Suppart Branch
NIOSH/DPSE
QGndnreti, Chio
Uteh Biomedicd Test Laboratory
St LakeCity, Uteh



Page 13 - Hedth Hazard Evauation Report No. 86-121

XI.

DISTRIBUTION AND AVAILABILITY OF DETERMINATION REPORT

Copiesdf thisDetlamingion Repart are curently avalale upon requet fraom NIOSH, Divisonof
Sandards Devdgpmant and Tedhndogy Trande, Information Resouroes and Dissamingtion Sedtion, 4676
CdumbiaPakway, Cindnreti, Ohio 45226, Aftar 90 daysthergport will beavaladethrough theNatiordl
Tednicd Infometion Saviaes(NTIS), Syingfidd, Virgnia Infometion regardingitsavalhlity through
NTIScan be datained from the NIOSH pubdications dfficea the Cindnndl, address: Coplesof thisreport
haveben st tothefdloning

A. Requestor

B. Modamn Rating Corparation

C. U. S Degpatment of Labor, OSHA - RegonV
D. NIOH Regiard OfficesDividars

For the purposes of infarming the ffected employess aopiesof thergport should bepodied inaprominart
placeaccessbleto theemployess for apaiod of 30 cdender days
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TABLE1

SomePaantid Emissonsof Med Prerestmant and Hedroplating Prooessss

Line

Dexiption

Bladk Oxide
Phogohete
ZircHag
Cadmium Auiomeic
Organic Coder
Nickd Hog**
Zinc Auometic
SevasAuameic
Zinc ks pBard
Auto-Chrometer
Hand-Chrometer
HddeLire
Jessup Cad Bard
SdeBard Lire
Nickd Bard
ZincVIP*
Laoper Roont+*
Lead Cading
Degresgar™*
PanLire

Modam Hating Corporation, Fregpart, llinois

Some Componat(9) of theBathsWhich

May be Rdessad into the Atmaosphere

dkdinemig, hydrodhaicadd

alfuric, hydrodhlaric, and phogaharic adds antimony, cyanide
dkdinemig, hydrodhaic add, zinc, dvamium*
tricHoroethylene hydrodhioric add, cedmium, oyanide, dromiunt*
stodoard olvert

aldfuicadd, nidd, cyande, dyamiunt coppe, 2inc
hydradhlaric add, cyanide, sodium hydroxide, Zinc, dyromiumt
aldfuicadd, nid, dramiunt, ticHoroethylene
hydrodhaic add, zinc, dvamiunt®

dvomiunt, sifuicand adicadds

dromiumt, niticand fomicadds

hydrochlaicaad

hydrochiaric add, cadmium, cyaride
hydrocharic and suifuric adds nidkd, oyanide, copper, 2nc, cadmium, fammedenyde
hydrodhiaric add, nidkd, cyanide, copper, Zinc, dromiunt
hydrodiaric, nitric, aufuric, and aodic adds zinc, dromiunt
misdlaneousvats

leed, niticadd

tidlaodhylee

niticadd, dhromiunt*

* Indudesdromic add andlar ather formsof dromium, i.e, dyardes

**Nat gparaiond a thetimedf thesurvey
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INORGANICACIDS
(Suifuric, Hydrodhlaric)

CYANIDE AEROSOL (sdts)
ad
CYANIDE GAS(HCN)

TRACEMETALS

TRICHLOROETHYLENE

TABLE?2
Sandling and ArdlyssMethoddlagy
Modam Rating Corparation
Fregpart, lllinais
Juy 30,1986
Cdledion Howae  Ardyss
Meda (LPV)
SlicaGd Tubes 02 lon Chrometogrgphy
08umAA Flter 10 lon-Spedific Hedrode
fdlovedirdineby
Budde aonaning 10 lon-Spedific Hedrode
10m 01N KOH
08UMAA Flter 15 Indudtively Coupled
Haamg AtomicEmisson
Spectrosoopy
Charood Tube 02 GasChrametogrgohy

Deedion
Limit
(UWsample)

40

10

NIOSH
Rdaaxe
Method

7904

7904

1003

Referance Nationd Inditutefor Oooupetiond Sty and Hedth. NIOSH Manud of Andyticd Methods Vdumes1& 2, Third
Edtion. Gindnneti, Ohio: Nationd Indtitute for Oooupetiondl Sefety and Heelth 1984, [DHEW/(NIOSH) Publication No.,

84-100.
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TABLE3
Reslitsdf Rarsord Bregthing-Zone Air Samples Calledted for
Hydrodhlaricand Sifuic Adds
Modam Rating Corparation
Fregoart, lllinais
July 30, 1986
Sarge Sarge TWA Conoanrdion TWA Conoanrdion
Job Title Duraion Vdure HydradhaicAdd SifuicAdd
LireNumber*  (minuey (Lites _(mgM3) _ (mgM3)
Raeallinel4 449 882 014 <LOD
Raelline1A 450 880 0.10 <LOD
Raerline2 440 936 020 <LOQ
Raelinel 440 856 02 <LOD
Raeallirel3 453 86.6 005 <LOD
Raeline3 434 774 0.19 <LOD
Raerline8 414 84.9 <LOQ <LOD
Raelline7 419 85 0.10 <LOD
Raealline12 338 694 0.06 <LOD
LebTedmidan 409 787 0.08 <LOQ
NIOSH Recommended ExpoareLimit NA 10
OSHA Ramissble ExposureLimit 70 10
ACGIH Thredhdd Limit Vdue 70 10
Abbrevigionsand Key

TWA - Timeweghted average conoariration (dl ssmpleresutsareeqoressad assa TWA for theduration of ssmplecdlledtion).

oM 2- milligrams of contaminent per alic maarsof ar

<LOD - Lessthenthelimit of detedtion: 2 micograns'samplefar aufuricadd and 1 microgramysamplefor hydrochlaric adid

<LOQ- Lessthenthelimit of quentitation: 7 micrograns'samplefor afuricadd and 3micogran/samplefor hydrochiaricadd. (Substanceswiththisnotetionwere
detected, but nat in high enough concantrationsto rdisbly quientitate)

NA - Nogoplicshleevduationaitaia

* Arhitrary LineNumber - Refer to Table 1 for moredestriptiveinfarmetion
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TABLE4
Reaitsof AreaAir Sandles Cdlleded far Hydrogen Cyanide
Modem Faing Corporation
Fregpart, lllinais
Jy 30,1986
Sge Sge TWA Conoaraion
Sarplelocaiony Duraion Vdure Cyanide

LineNumber* (minues (Litery —(moM3)
Next to cadmium cyanice 180 180 100
bethlLine13
Next to copper cyanide 180 180 112
bethLine13
Next to cadmium cyanice 180 180 161
bethlLine12
Next to copper cyanide 180 180 0.18
bethlLine14
Next to sodum cyanide 180 180 04
bethLine7
Next tocadmiumcyanide 180 180 007
bethLine4
NIOSH Recommendsd Expoaure Limit 50
OHA PamissbleExpoareLimit 50
ACGIH Thredd Limit Veue 50
Abbrevigionsand Key
TWA - Timewedghted average concantration (al sampleresitsareeqressed s

aTWA for theduraion of ssmple cdlledtion).

mgyM2 - milligrams of contaminet per alic meter of ar
* Arbitrary LineNumber - Refer to Table 1 far moredesriptiveinfanmetion



Page 18 - Hedth Hazard Evauation Report No. 86-121

Sge
Spe  Dexiptio/
Type LineNumber
Pasond  Haellinel3
Pesond  Haallinel1A
Pesond  Haalline3
Area Near bethsLine7
Area Neer bethsLine8
Area Nea bethslLine12
Pesond  Haallineld
Area Near bethsLine 10
Area Neer bethsLine8
Pesond  LaébTedmidan
NIOSH Recommended ExposreLevd
OSHA Pamissble ExposureLimit
ACGIH Threshdd Limit Vdue
Ablrevigionsand Key

TABLES
Realtsof Brviroomentd Sarples Cdlleged far TraoeMeds

Modem Hating Carparation, Fregpart, 1L (JUly 30, 1987)

Sge Sge
Time Vdure
(minutes (Litery
453 906
450 900
437 874
419 83
414
358 716
147 368
320 640
313 626
409 818

Cadmium
0.0017
0027
<LOD
<LOD
<LOD
00018
<LOD
0.0020
<LOD
0.19%
LA
0.2
005

TWA - Timeweghted average conoantration (resutsareexpressed asa TWA for theduration of ssmplecdlledtion).

* Arbitrary LineNumber - Refer to Teble 1 for moredesriptiveinformetion

NA -Noglicsleevdudion aiteria
LA- - Lowes FeesbleLevd

TWA Conoatraion
(Milligrams Rer Qubic Meter of Aiir)
Chramum Copper Iron

0.0012 0.0042 0014
0.0046 00022 0048
<LOD <LOD 0.0055
<LOD 0.0017 0.00%
<LOD <LOD 0.0088
<LOD 0.0025 0029
<LOD 00033 0011
0.0023 <LOD <LOD
<LOD <LOD 0.0045
0.046 0016 0064
0025 NA NA
10 10 150
005 10 10

00018
0.0052
<LOD
0.0032
0039
LA
10

10

00071
0.0019
0.0024
017
NA
150
100
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TABLEG
Reatsof AreaAir Ssrdes Cdleded for TridNloroghviene

Modam Rating Corparation
Fregoart, lllinais
Juy 30,1986
Sarge Sarge TWA Conoanrdion
Saplelocaion Duraion Vdure Tricdhaodghylae
LineNumber (minutes (Liters) _ (pom)
Next to degresaing tark 59 9.1 51
Lirel18
Next todegessngdum 58 1158 16
Lined
NIOSH Recommended ExpoareLimit LA
OSHA Ramissble ExposureLimit 100
ACGIH ThredddLimit Vdue 50
Abbrevigionsand Key
TWA - Timewedghted average concaniration (al sampleresitsareeqressed s
aTWA for theduraion of ssmple cdlledtion).

oM - patsof contamineant per millionpartsof ar
* Arbitrary LineNumber - Refer to Table 1 far moredesriptiveinfanmetion
LA - Lowes FeesbleLevd
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SUBSTANCE

Hycrogen Chlarice
(HycroHaicadid)

Qifuicadd
(HS0)

Hydragen Cyanide
(HCN)

Tade7

Eveuetion Qritgiaand Hedlth Effedts Summery

EVALUATION CRITERA
NIOH OHA ACGIH
REL PEL TLV

NA 7mgVe 7mgve

© ©

1mgve 1mgve 1mgve
SmgM® SmgM® Smghr?
(10min) (ddn) (ddn)
SmgM? 1 mgW® 10mgve
(10-min) ©)(gdn)

PRIMARY HEALTH EFECTS

High concantraionsarevayy corasveto eyes skin, and mucousmambranes: Skin contact with
concantrated or HCL)HCL. solutions can cause bums and repested contact with dilute solutions
cancauedamreitis Inhdlaion canresutinbuming, choking, coughing, laryngitis brondhitis
pumonary edama, and desth. Longterm exposure may causearoson of thetegth -2

Conoantrated suifuric add can causergpid damegeto

muoous mambranes isexcsxiingy dengarousto theeyes and canbumand dhar theskinand
mouth. Diluted sUifuic aadisimitating to theeyes noss, thraet, and skinand mey causecaning of
theskinand blindness Inheled slfuric add can causeinitation of theeyes nose, and throet, eiching
of dentd enamd and edamadf thelungsand throet ™2

HCN wheninhded ar oyanide satswheningested cen causeimmediateadligose. High
conoaniraions of cyanides can cause desth dueto dhamicd agohyxia Lower conoantrationscan
cauedzzness heedaches weekness confusion, neuseg, and vomiting. Other effedtsaredow
gegping resairaion and eyeand kinimitation. HCN geshesahitter dmond odor and cancause
noseand upper regairatary tract imitation. 2



SUBSTANCE

Caomum
(aus)

ChramicAddad
Chromdes

[for nontcardnoganic
fomsaf Cr(VI)*]

Copper HAts(ass CU)

(Induding copper
sifaeand auprous

dHaided & or mig)

Nickd
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Tede7 (continued)

Eveuetion Qritgiaand Hedlth Effedts Summery

EVALUATION CRITERIA
NIOSH OSHA ACGH
REL PEL TLV
LA 02mgM®  00BMgM?®
06mgv 02mgv3
(A5min)

005mgM®  01mgM®  00BMgM?®
LAR)

NA 1mgve 1mgve
LA 1mgv® 01 mgM?

(0015mgM®)  (sdludlecompounds)

PRIMARY HEALTH EFECTS

Cadmiumisaninitat totheregaratary tredt.

Indlaion of auffidently lageamountsaf cadmium

may causecoughing, dhest pains siveting and dhills fdllowed by pumonary edema. Cadmium
may d0 causekidney damege. Some cadmium compoundshave been shown to causeexcess
lung canoer inhumen and animdl dudies®?

Insomewarkers dyomium compoundsmey att s

dlegas casng damretitisand puimonary

srstizaion In thehexavdent gate[Or(VI)),

these compoundsareimitating and corrodveto theskin and mucous mambranes: Catanfomsof
hexavdet dvomium have been found to causereairatory canoar ™4

Coppa disadt esskinimitants casngitdhing,

aythama and dammetitis They candso causeuppe

regardary tract imitation, ametdlictegein

themouth, neussa, congestion of thenesdl muoous memboranes; sdivation, vomiting, gedtric pain,
hemonhegic getritis and diarheaiif inroduiced into the gestraintestind tract ™2

Sinsastizaionisthemogt commonly ssentaxic

reedionto nidkd and itscompounds Nidkd is

doanimtant totheeyesand mucous memranes of

theregaratary tract. Dueto conoam about the patentid cardnoganiaity of nidkd compounds
NIOSH recommendsthet cooupationd exposureto nickd bereduced totheloves feesble
leve 32

*Indudeschramic add and mono and bidhroméates (didhromates) of hydrogen lithium, sodium, potassium, rubidium, cesum, andammonia. Refer totext for completedsousson o aitaia



Pege 22 - Hedth Hazard Evdugtion Repart No. 86-121

Table7 (continued)
Bvauetion Gritaiaand Hesdlth Effedts Summery
SUBSTANCE EVALUATION CRITERA PRIMARY HEALTH EFECTS
NIOH OsHA ACGIH
REL PEL TLV
Iron Oxide (fume) NA 10mgM3 5mgM?® Inhelation of iron axidefume can cause an goparently benign preumoconiodstemed Sdarods™
ZincOxice(fume) 5mgM?® 5mgM?® 5mgM?® Inhelation of Zinc axidefumes may causemay causeametlic or sveet tagtein themouth, dyness
andinitation of thethroat, coughing a thetime of exposure and aninfluazadikeillinesstermed
med fumefever
Tricdhaodhyiee LA 100 ppm 50ppm Repested skin contact may causedamditis The
(25 ppm) 200 ppm 200 ppm vapor causessinmitation of theeyes nosg and
(5min) (A5min) throdt. It candso causecantrd nervoussysam
300 ppm Ogoression, with heededhe, dizziness and ather
® s/mptomssmilar todoohd intaxicaion. It hesbeen downto caueliver tumarsinanimesandis
condidered to beasugpact human carainogen %2
ABBREVIATIONSAND KEY

All evdustion aritariaareexpressed as 8-hour (OSHA, ACGIH) or 10-hour (NIOSH) timeweighted averages (TWA'Y unlessashorter duration of expoaureis pedified bdow the
aitaia Thoeaitaianaedwitha"C' or"P' should nat beexossoad & any time during theworkahift.

Skin- Indicatesapatentid for contribution to the overdl expoaLre through skin aosamtion.

LA - Dueto patentid caranogeaniaty, exposresshould bereduoad to thelowest feesblelevd. Vaues

gopeaing bdow the LA desgnation usLaly indicate thelonvedt rdigdlelimit of analytical detection at thetime of the NIQSH recommenddtion.

myM2 - milligansof contaminet per million patsdf ar

ppm - partsof contaminent per million partsof ar

NA - No gplicsledandard or aiteria



