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SJUMMARY

OnMay 31, 1988, the Nationd Indtitute for Oooupetiond Sefety and Hedlth (NIOSH) reoaved aconfidentia
request to conduct ahedlth hezard evaugtion & the Accuride Corparation in Hendarson, Kentudky. Thereguest
dated thet over theyearsemployesswarking in o near Departmant 475 (Whed Assambly) hed undergonesurgary
for neveand tandon detgiaration of the hend, wrist and dbow, and trestmert for low bedk grangdrans The
requestarsdso asked NIOH to evduate patantid exposurehezardsfor "ARC' and "MIG' wddasassgned to

Department 475,

Thecompany faricateswhedsfor trudksand busss: When NIOSH invedigetars condudied theinitid stevist
(Auggt 10-11, 1983), Sa0warkersweareemployed a theplat. Duing thisvist evironmentd ar ssmpdleswere
adlected to evduetewhed assambly waorkers expoaurestowdding fumesand med ginding dugs Additiorelly,
Cleen and Ansh Oparatarsand Toud+up Panterswere dso monitored for expoauresto organic vgporsrdeesed
duingwhed painting gparations: Company-meintained OSHA 200 Logsand plant medicd recordswere
reviewed by the NIOSH medicd dfficar. NIOSH investigatorsmede afdlow-up vist on January 30-31, 1989, to
conduct anindepth ergonomic andlysis of cartain jab taskswhich gopeared to presant ergonomic hezardsfor beck
inuy.

Theresltsframthe NIOSH indudnid hygeneaurvey reveded thet produdionworkerswere nat exposed to
excessve conoatraionsaf weding fumes grinding duds or vdlatile arganic compounds (VOCs) duing thetimetthe
evironmantd ssrpdeswereadleded. Spadfic madsidantifiedinthewdding fumeand gindingdud ar samples
weaemadly iron axide, with traoeamounisof maengenese titanium, and znc. Detedtable expoaLrestoiron axide
dut and fumeranged from 00610 0.71 milligrams per aubic meter (mg/y). The highest exposLres detected for
manganess, titanium and Zinc were, regpediively, 004, 003, and 001 mgin?. Thehighest dir conoantrations
Odtetted for goadific VOCsrdessd fromwihed painting gparationsware 0.1 partspar million (ppm) methyl isobutyl
ketone(MIBK), 2.15 ppmtdueng, 19 pomxyleng, 0.72 pom ethylenedlycdl monohutyl ether (EGMBE), 5.77
pom ehylhexand, and 045 pom ethyleneglyad monohexyl eéher (EGMIHE). Theseconcartraionsweredl wl
bdow goplicbleexpoareaitaia

A review of cooupetiond injurieswes pafamed using daafrom OSHA Logs (Janueary 1986 to Decamber 1987)
and plant medicd dpensary logsfor theyear 1987. Compatison rateswere datained using the 1987 Bureau of
Labor Saidics(BLS) injury inddencedeta: Thecompeny'soverdl musculoskddd inury radeweas 26.1 per 100
ful-imeworkersper year, which exossded therate of 106 injuriespar 100workarsper year bessd on 1987 BLS
inury ratesfor mator vehide parts manufadiurers (SIC 3714). Badk inuriescomprised thelargest group of
mustuloskded dsordaswithinthisworkfarce (5724), and theoverdl beck inury rete of 11.3 per 100workersper
year wasgredter thenfivetimesthebadk inury ratefor theindugtrid populaion. Whed Assaridy and Disc
Depatmentshed thehighest back inury rates (24 and 20 per 100warkersper yedr, respedtivey).
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At about thetimethet the repuest was sUbmiitted to NIOSH, the compeny hed dotained theassgance of aprivate
coauitant ininoLetrid ergonomicsto address the compeny’'sconoams about musaUloskeled pradesin the
warkforce Rather then duplicate ergonomic effarts, the NIOSH invedtigetors dedded to await thecompleion of
the consultant'sreport before proossding further. Theconsultant evaueted the adtivities et theplart, andinlate
Novembear 1983 sbmitted acomprehangvergart thet recommended wideranging improvemanisin the materid
hending pracices usad & thefadiary. After recaivingacopy of thisrepart, the NIOSH investigaarsreumed to the
plat in order to dudy thebedk inury prademin moreddal and to evauete the recommendationsthet hed bean
medke by thecompany'sergonomid. Threetasksweareevauated in ddall by theNIOSH egonomid. Theardyss
reveded thet theaverageweight lifted indl 3 tesksexaseded the adtionlimit, and, indll but aneindance do
exaesded the maximum pamissidlelimit recommendad by NIOSHsWark Pradioss Guidefor Manud Lifting,
Thecomitantsrepart wesfound to contan acomprehandve andyssof themeny ergonomic hezardsa theplart,
and to presant suitable recommendationsto redesign those hezardous tasks

Enviromentd ar samding resutsfor welding fumes metd grinding dudls and valdtile arganic compoundsfrom
painting operationsdid nat exaeed NIOSH'sevironmeanid aitaia ResLitsfrom theergonomic evaugtion
pafomed by NIOSH reveded thet theaverage weight of dyedisbeing hended during the pafameance df the

threetasks examined exaeeded theadion limit and, indl but oneingtanoe, dso exaesded themaximum pamissble
limit recommended by NIOSHsWork Pradtioes Guidefar Manud Lifting. Therdfare, gpadfic recommendaians
for task redesign aremedein Sedtion X.

KEYWORDS SC 3714 (Moatar VehidePatsand Acoessories), wddingfume mea-dugts musculoskded
inuies egonamics merueHifting


adz1
Environmental air sampling results for welding fumes, metal grinding dusts, and volatile organic compounds from
painting operations did not exceed NIOSH's environmental criteria. Results from the ergonomic evaluation
performed by NIOSH revealed that the average weight of objects being handled during the performance of the
three tasks examined exceeded the action limit and, in all but one instance, also exceeded the maximum permissible
limit recommended by NIOSH's Work Practices Guide for Manual Lifting. Therefore, specific recommendations
for task redesign are made in Section X.


INTRODUCTION

OnMay 31, 1988, theNationd Indtitutefor Oooupationd Sty and Hedth (NIOSH) recaved a
corfidentid reguest for ahedlth hezard evaugtion & the Acouride Caporation in Henderson, Kentucky. The
request dated thet over theyearsemployesswarking inar near Departmant 475 (Whed Assamily) hed
udergoneaurgay for neveand tendon detgiaration of thehend, wrigt and dbow, and trestment for low
beck gyrangsrans  Thereguestorsasked NIOSH to evdugte patentid exposure hezardsfor "ARC' ad
"MIG" wddasasignad to Departmant 475. 1n addition towdding fume expoaLres therewas concam
ebout theusedf two dhamicd subdances areidantified s8"AS12A" and theather called “Liquid Envelope”
AS12A, whichis 72- 736 trich oratrifluoroethene, hed bean used to prevent weld latter from sidking to
thewhed sufece It wasusedin Departmant 475 from March 1983 to Decamber 1987. Because df
worker conoamsabout using asolvent-bessd metarid inawd ding evironmart, the compeny replaced the
product with aweter-dlluted Surfadtant contaning no arganic alveants

NIOSH invedtigetarsconduted their initidl Stevist on Augut 10-11, 1988 Theinitid evaugtioninvalved
reviening OSHA 200 Lagsand ather partinent records, condudting medicdl interviewswith employess ad
adleding evironmentd samplesto evdugtewarker exqpoaures: To condudt anintdgath egonomicandlyss
of cartainjobtasks NIOSH invettigators conducted afallow-up survey on January 30-31, 1989. This
agonomicinvesigaioninvaved an andyssdf threejdb tasks methodsinduded revieming videoigpesand
35mm phatogrgohs and meking variousdatic messramanisa thewark Stes: Inteim reportswaresat
September 9, 1988 and March 27, 1930.

BACKGROUND

A.  Wok Force

The Acauride Caporaion manufedures sed whedsfar lagetrudksand busss. Formarly owned by
Hrestong theplant was gpened in 1974. At thetimeof the NIOSH survey, the plant operated three
work shiftsper day and employed about 560 produdion warkers

B. ProoessDesxiption

Mgor produdion processsswere contaned inthe Rm, Disk, Assamily, and Panting Departments
Bath coiled sted ook and pre-aut sted stripsfeed the Rim lines whereflat sed sipsareshgpad ad
ardedinorims Resgancewdding medhinesthenwed theendsof eechrimtogether. Inthe Disk
Degoatman, huge punch pressmechinesaut out disks (5 ar 6 & atime) from coiled ded dodk. The
dsksaethen gt througha"'ganng”” medhineto fom thebo-shgpad canter partion of thewhed.
Beforefind assambly, thebowisare pleroed to areste hub, balt and hend hdles

Inthe Assambly Departmant, rimsand bonisareweashed and manudlly off-lceded froma Jhook
conveyer and then mounted in an assambly pressto squeezetherim and and bowd together to
producetheassembled whed. Thewhed assambly isthen qoray-coeted with the anti-golatter
compoundinanexhaug veted endoare. Thiscompound isgarayed onthewhedsto prevert weld



latter from pamenently sickingtothewhed. After goraying, eechwhed assamidly isweded together
inddean exraut-vented wdder mechine After weding, eechwhed isthen st throughan
eag-vated brusiing mechineto ramove thewdd latter from thefront suface of thewhed..
Whedsooming from thebrush mechinethen recaivefind ingoedion. Rgededwhedsaedvatedtoa
repair weder dation, where ddfedivewddsaremenudly redone. After ingoedtion, thewhedsare
lceded on anather Hhook conveyer and sant through the Painting Department, wherethey aredeened
and finish coeted in an dedro-dgpostiondp tark sygam. All whedsreavedthar agray or white
finsh After painting, workers off-loed the Jhook conveyer and dack whedlsin cattsfor fipmeat.

V. EVALUATION DESGN AND METHODS

A.  Bwviromaid

Duingtheinitid Stevist, ar ssmpesware odleded to evduate eqposurestowdding fumesfar
asamily linewddars produdionwederswarking onimlines and repair wddarswarking onthe
asamly linesand in Cantrd Repair. Also monitared for metd fumeand dug exposrewerea
worker gparaing agrinder in oantrd repar and aquelity assranceingoectar warking neer abrush
mechineonassambly line468. Acoording to union and menegamant rgresantatives thelocations
samded hed thegregtet patentid far welding fumear ginding dugt eqpoaure

Cleen and Anish gpardarsand touch up painterswere monitored for expoauresto arganic vapors
rdessad during whed peinting oparaions: Repoartsfrom pest ingpadtion suveyswarereviewed
Copesdf themorereoat survey repatswaregvento the NIOSH investigaiars Maeaid Sty
DaaShedswere datained for thewhed paintsand for thewedding wire usad ontheassambly lines
Photogrgphswereteken of vaious produdion oparations

1 WddngFumeand Ginding Dug Exposure Sardes

Air ssmplesweare adllected on mixed calluloseeder filtarshoused in three piece pladtic
Casdtes Toodledt persond bregthing zone samplesonweldars the casseteswere ket
inddethewddnghdmes Eachfilter cassdtewas comnedted viaplegtictuingtoa
bettery-powered ar sampling pump wom by thewarker. All pumpsussd were
precdibrated topull ar through thefilter & aflow ratedf 1liter par minute (Lpm). Usngan
indudively coupled plasmaaomic emisson spedromde (ICRAES), the NIOSH contract
leboratory identified and quentiteted individLe tracedemeants cdllected on thefilter by NIOSH
Method 7300

2. OgaicVegor Sarples

Tomonitor exposuresto pent vgpars oneareaand five parsord bresthing zonear samples
wereaollected on arganic vgpor-absoring charood tubes: Thedharood tubeswaremountedin
plagtic hddersand dippad tothe sampled worker'sdhirt adllar. Theareaar sampleweas
adledted near thegray deenandfinghline Thissamplewesandyzed by ges



drometoggohy/mess pecdrametry (GC/MS) toidentify individud arganic vgporsrdeessd
fromwhed peining oparations: Each sampling tube hdder was comnedted viapladic tubing toa
bettery-powered ar samaling pump, which pulled ar thraugh thetube @ aflow rate of aout 100
aicomtimaasd ar per minue After ssmpling, the dhercod tubeswerecgppad and st to
theNIOSH labordary for andyds Spedific VOCssdedted for quantitation werethe
predominent compoundsidentified by GCMSfram theareaar sample cdllected neer thedean
adfinshline

B. Meddd

Duing theiniid Stevist our review of the OSHA Form 200 (Log and Summary of Oooupetiondl
Inuiesand llinesses) for 1986 and 1987 reved ed thet many musculoskdetd disordershed ooourred
among Acauridewarkas Thesedsordarsinduded numerous casss of lumbosaard drain, inaddtion
to capd tunnd syndrome, and tendinitis which alemusouloskeletd conditions assodiated with
amuaivetrauma Toddemineif empoymat in catan dgpatmantspresanted andevated risk for
musoUioskded injury, departmant injury inddencereteswere caulaied on thebessof repartsinthe
company-mantaned OSHA 200logs Anassssamat of theaoouracy of OSHA Log reparting a the
company wasdoneby compaing these datawith medicd digpensary visit logsfor 1987.

Musouloskded injuiesinthisevaugion refared to dl soft tissuledsordarswhichwereadiredt resuit of
awak-rdaedinuy. Thegroup df dsorderscondged primaily of beck drang aswdl esdransad
goransdf theupper edremities capd tunnd syndrome (bath probebleand definite), and tendinitis
Badk inuiesinduded sransand goransof thelbeck, degenarativedisc diseese, aswl asill-oefined
pein. Back conditionsather then strain aooounted for lessthen 8%0 of dl bedk inuries

Thetemaumuaivetraumadsorder (CTD) refasto acategory of musuioskdetd inuniesthet are
caused, predpitated or eggravated by repedted exationsor movamentsaof thebody. A main
dsindion betwean CTDsand sran and graninuiesisthat thelatter usudly gopear toresdt frana
sngead, indudinginury whilefdling or dipaing, i.e acutetrauma Unlikethecausesdf dransand
ars thereaefew if any ddindivefeguresurounding theonset of CTDs which aethought to
resuit from excessvemusauloskddd sydem useover time rather then apedific"aoddat” arevat

C. BEgoomc

Duning thefdloa-up vist thecompeny's sty enginesr aooompanied the NIOSH aunvey teamona
tour of theplart. After thistour, tasksin Departmants 454 (Disk) and 475 (Whed Assamhly) thet
gopeared to presant the gredtest risk for mustuloskddd inuiesweredosarved. Thepatantialy
hezardoustasksin Department 475 induded weeh linelceding, whed press coin press welding,
ingoection, repatr, asswel aswhite paint ling, disc adll trim, and wesh linelceding gparations: Threedf
thesetasks (Which gppeared to presant significant ergonomic hezards for bedk inury: whitepaint line
unlceding, dsc adl trim, and weeh linelceding aperations) werednosan far indgath ergonamic
evaugtion and andysishy theNIOSH invetigetars

TheNIOH survey teamissudy mahod wassmilar in desgnto thet of theergonomicsconaLitant



hired by Acourideto evaugtewark tasksin the plant during September and October of 1988, The
NIOSH ergonomicsevdugion condged of thefdlowing tesks

Ardydsadf theinjury records

Videotgping of thesdedted jabs

Tak andysisfor thesdedted jabs

Biomedhanicd andyssdf the sressesimposed ontheworkersfor sdedted jaos
Bvdugtion of therisk of injury to thewarkarsand grouping of jobsinto risk factor categories
Job redesgn recommeandationsrdaed to warkplacelayout, matarid hendling proosolures and
equipmant neded far medhenization of theaiticd andlor impartant jabos

ok, wdNpE

Theurlcedwhitepeint ling, dsc odl trim, and weeh linelced jobswere andlyzed using videoigpe
3B5mm photogrgphs datic messremats and inaviewswith thewarkasa ik for inury inthese
threejos Andyssaf ather jobswasnot done becauseacomprehandvetask andysshed
previoldy been completed by Acouridesconautart.

V. EVALUATION CRITERIA

A.  Bwviromatd Qitaia

Asaguidetotheevdugtion of the hezards posed by workplace expoaures NIOSH fidd 3&f use
evironmenid evaugion aitaiafor asssssmant of many damicd and physicd egants Theseaitaia
aeintended to uggest levd s of exposreto which mogt warkersmay beexposad up to 10 hoursper
day, 40 hours per week far awarking lifeimewithout expaiendng advaese hedth efeds Howveve,
not dl workerswill be pratected from edverse hedlth efedtsif thar eqpoaresare maintained bdow
theelevds A sl paomtage may expaianceadverse hedth effedsbecause df individlel

susatihlity, apreedding medicd condition, ar ahyparsansttivity (dlergy).

In addtion, some hezardous ubgtances may act in combaingion with ather workplaoe expoaures the
ganad evironmat, or with medications or persondl hehits of theworker to produce hedlth effedts
evanif theoooupetiond expoaresaecontrdled & thelevd st by theevdugtionaiteion. Thee
combined effedsare dften nat conddared in theevaugion aitaia. Alo, someslidancesare
absorbad by direct contact with the skin and mucous membraneswhich could patentidly increesethe
told expoare Ladly, evdugion aitaiamey drangeover theyearsasnew informetion onthetaxic
dfedsof anagat becomesavaldde

Thepimary sourcesof evironmantd evdugion aiteiafar thewarkplaceare (1) NIOSH aitaia
dooumentsand recommencitions (2) the American Corferenceof Govemmental IndLtria Hygienists
(ACGIH) Thredhdd Limit Vaues(TLV9),? and (3) the U.S Departmernt of Labor (OSHA)
oooupetiond sefety and hedlth ganderds® Often, the NIOSH recommendaionsand ACGIH TLVs
aelowe then the comegponding OSHA dandards Bath NIOSH recommeandationsand ACGIH
TLVsuadly arebesad on morereoant informetion then arethe OSHA dandards The OSHA
dandardsdso may berenuired to takeinto aooount thefeesillity of contralling exposuresinvaious
indeneswherethe agantsare usedt the NIOSH-recommended exposurelimits (RELS), by contres,



arebesd primanly on concamsrdaing to the prevention of cocupetiond dissese

Inevdueting theexpoaurelevdsand therecommeandationsfor reduaing theselevdsfound inthis
repart, anployaersshould notethet they arelegdly reppired to meet thoseleve sgpedified by en OSHA
dandad

A timewaghted avarage (TWA) exposurerdersto theaveragearbome concatration of a
subgtance during anonmd 8- to 10-hour workday. Some sulbdanceshave recommended

dattam eqoarelimits(STEL) o caling vdueswhich aeintended to Lupdemat the TWA where
thereare reognized taxic effedtsfrom high shart-term expoaures

Becausethe comypoasition of weding fume vaiesfor differant weding processes NIOSH nolonger
usesthetatd welding fumeedposureaitaiadt 5 mgfin? recommended by the Amarican Conference of
Govermeantd Indudrid Hygenids(ACGIH). Becausedf posshleinteradionof theindividldl chamicd
o physcd agaispresant inwdding emissons NIOSH recommendsreduaing expoaresto thelovest
conoantraionstedhnicaly feesble using enginearing contrdsand good work prediices: Theaurant
eqoaurelimitsfar theindvidue componanisinthewdding fumeareconddared the " upper boundaries
of exposre’™ Theedablished limitsof exporefor thetaxic SUbeiances monitored during the
environmentd urvey, aspadfied by ather NIOSH, OSHA, o the ACGIH, aepresanted in Tadle L

For the purposes of thisevauation, NIOSH hes sdlected themodt stringant exposurelimitsasthe
evdugionaitaia Themgor hedth effedsantiapeted for warkersexposad dbovethese evdugtion
aitgiaaesummaizedin Table L Curently thereareno edablished aitaiafor 2-ethyl-1-hexand
(ETHEX) ad ehylenegyad nHhexyl eher (EGMHE).

Low Bak Pan

Inmogt casesof low bedk pain, agpedfic cause (eg, hemiated d<K) far the pain cannat be detemined.
Such cassswithout agpedific causeare usLEly diagnosad ashbeck drain or grain. Low bedk symptoms
typicaly bagn during young aduithood, with ansing prevdence untl thefourth and fifth decedes with an
goparant leveling off efter about age45 Theussfulnessof preplacement low back x-rayshesbean
addressd by sevad investigaiars with themganty conduding thet such x-raysare poardy predidiveof
futurebedk pain

Althoughthereissome vatiaion with regpect to gender differencesfrom anedudy to anather, menand
womenganadly gopear equaly likely to bedfected with low bedk pain. However, Magorahes
reported thet women hed ahigher inddence of low bedk peinin cooupetions demending Srenuous
physcd efarts

Itispostulated thet good genad physcd fitnessmey pratect individusframinauming beck pein. A
prospedtivesudy doneby Cedy, e d. damondrated thet theleedt fit group of firdighterswiasten times
morelikdy to expaiencelow bedk pein then thethe mest fit group of theseworkars™



An atempt hesbeen mede by invedigetarsto cardatejab typewith low bedk paininadence
Adaoording to recent Bureau of Labar Satisticsdeta, the highest inddence df bedk injuiesoococursamaong
thecorgrudion and mining indudtries fdllowed dosdy by thetruckingindudry. Detaareincongdert to
uppart the podulation thet theworker in heavy indugry ismaore susogatibdleto bedk inury. Honvever, it
gpaaslikdy thet oatan job tesks (rimaly lifting) may play ardeinthedevdgpomant of low bedk pain
Shook found thet hendiing teskswere assodiated with 70% of low bedk injuries®  Inliftinginjuries the
weght of thedgjedt hesbeaninplicatedt, inareoant dudy, morethen helf of theinjured warkershed lifted
ogjedtsweighing at leest 60 pounds™®

Ergonomic

TheNIOSH Wark Pradtices Glidefor Manud Lifting™ and the University of Michigen, 2-D Satic
Sregh Biomedhanical ArelyssProgrant™ were used to evaluatethe nloeding of whedsfran thewhite
part ling dsc odl timming, and weeh lineloeding gparaions: TheNIOSH Wark Pradtices Guide
providesguiddinesfar thelimitsfor low bedk compresson foroesand srength repired to pafom meanud
meaid handingtasks The2D Satic Srength Predidion Program™ isamicrocomputer sofware
program used to precic humen datic srength repuiramantsto pafom vaious menuel metaidshending
tesks uch aspughes lifts and pulls It dso edimeteslow back gaind compressonfarcesexpaiencd
duingtheeexations

VI. RESULTS

A

BEnvironmantd

Theresutsdotanad from thewdding fumeand gindng dug ssmpesareonnin Tede2. Themdds
foundinthewdding fumea Accuideware modly iron axide, plustraceamountsof menganess titenium,
andznc. All compoundsdetected werewel bow thar ededlished equoarelimits All ironaxide
exposreswearebdow 1 mg/n.

Thedyomdogran datained from the GCMSandyssof theareasample, adllected near thedeenad
finghling isshowninFHgure 1, with identified peskslabdled. Mgar compoundsfoundwere
2-ethyl-1-hexand (ETHEX), xylene, 1-methaxy-2-propend, metihyl isoboutyl ketone (MIBK), buiyl
odlosalve (2-butoxyethend), ethylenedyod nthexyl eher (EGMHE), and 1,1, 1-trichiarogthene

Based onthe GC/MSamdyticd resits theremaining five parsond ar sampleswerequantitated for

MIBK, tduene, xylene, ehyleneglyad monabutyl ether (2-butaxyethend)), ETHEX, and EGMHE.
Theseandyses detectad no exposLresthet excesded OSHA pamisshleexpoaurelimitsor the NIOSH
recommeanded exposurelimits Thehighest exposuredaisted wasto ETHEX, 5,77 pom, for thegray
lineCleen and Finsh Opearatar. Becausethereisno edablished expoaurelimit for ETHEX, NIOSH
invedigetorsware urddleto ddemmineif thisexposrewasexcessvey high. Apparatly, lagequantitiesof
ETHEX havebeen ussd for meny yearsininolustry without reparts of adverse heatth effeds™  Expoaures
Oetedted are hown and compared with edahlished expoaurelimitsin Teble 3. Conddaing thesrang, and
omdimesinitating, peint odorsexpaienced by the NIOSH indudrid hygienis when adlleding ar sarples
near theCleen and Anish dip tarks thear ssmaling resultswearelower then expacted. Thesesrong odars
werethereLit of paint vaporsescgaing from the dip tank endosureroom, which was over-pressred from



areoatly ingdled pant line"don-aff* sygem. Apparently, theworkersmonitored avoided these aress
duing thetimethey waresamying pumps

Medicd

For the 2-year dudy pariod therewere 588 OSHA Log entriesfar inuries: Two hundred ningly-seven of
thesewereexduded fram aur andlysshecausethey invdved eyeinunies bums fumeinhdaions
conLsors laogrations or fredures: Table4 showstid, of theramaining 291 musculoskded injunies 219
wearedransand grains 34 weaeCTDsand 3Bweaeahes(primaily burstis inguind hemias ligament
tears éc) Our compaisondf plant dgpensary log vistswith OSHA Log entriesindicated tht, for the
year 1987, inuneswerebang accurady reported inthe OSHA Log

Thetad number of casesdf drains capd tunnd syndrome, tandinitis and misodlaneous musouloskddd
inuies and the number of workersin eech department (caculated assuming esch erployeewarks 2000
hoursper year) weare used to compute the departmentdl musculoskdetd inury inddencerate: Thetatd
musculoskddd injury retefor the plant wes 26.1 per 100 warkars per yer,;, thisnumber exossded the
expeded raeof 106 injunespar 100 warkersyear bassd on the 1986 Bureau of Labor Satidicsfor
motor vehide patsmenufaduras

Badk injury (primerily low bedk drain) comprised thelargest propartion of injuniesin thedran/gorangraup.
Orehundred twenty-fiveaut of 219 (57%0) of dl draininuiesinvaved thebedk. Theoverdl plat
inddenceraefor back inury was 11.3 per 100warkersper year. Sncetheexpected annud inddence of
beck inuiesintheindudrid workfarceisonly 2/100 workerslyesr, thiscondlitutes an goproximete 5fdd
excess(Taeb).

Based onthecdauaionsof bedk inury rateshy gander (Teble6), theplantsratesfor badk injury gopesr
tobesmilar for menandwomen Fardes hovever, hed ahigher inddencedf musculoskdetd inunies
ovadl (378inuiespa 100 fuldimewarkaspe year) then mdes (245 inuies par 100 ful-imeworkers
per yerr).

The Disc Depatmeant hed thehighest injury ratefor carpdl tunnd syndrome, 7.0 cassspar 100warkas
per yea, fallowed by theWhed Assamidly with 2.5 casespar 100workersper year, ad the Rim
Depatment with 1.7 casssper 100warkersper year. Among thesethree departments theanly casss of
tendintiswererecorded in the Disc Departmeant, with aninjury ratefor thisdisorder of 3 per 100warke's
per year. Theramaning casssdf tendintisweredgparsad throughout ather dgpartmantsinthepant. Inthe
Disc, Whed, and Rim departments capel tunnd syndromeresLited inameen of 87 misssd waork days
ove 3timesasmarny ashak inuies(Tadle?).

Ergonamic

At ebout thetimethet the heelth hezard eva uetion requiest wes Sbmitted, the compeny hed aatained the
asgdancedf aprivate comsuitant ininoLetrid ergonomicsto addressthe compeny’'sconcams about
musculaskded prademsinthewarkforce: Rether then duplicate ergonomic effarts NIOSH
invedigetarsdeaded to await the compleiion of the consultant'srepart before procesding futher. The
conautant evdugted thejoos @ the plant, and in late November 1988 submitted acomprehansverepart



thet recommendad widerangng improvemantsinthematarid hending pradtioss e thefedtary. After
recaiving acopy of thisrgpart, the NIOSH investigatarsretumed to theplant in order to sudly the bedk
inury prademinmareddal and to evdugte the recommenctions thet hed been mede by theergonomist
retained by the company. During the retum inveetigetion conducted on Januery 30-31, 1989, threejdb
teskswhich gopeared to presant Sgnificant eigonomic hezardsfor beck inury wereevdueted. Thesejaos
waeadyzad usng videotgpe, 35-mmdill pidures and gatic messramants Additiondly, randomly
dHeatad wakesweareinaviened to asoatan thenaiureand sevaity of thar inuies Theewarke's
asnaated thar inuieswith sraning tolift heavy dgjedsand noted differencesin severity ranging frommild
low bedk pein of brief duration to incgpeaitating bedk peinlagting for wesks Thetirestasksevduated
wae

1 Unlced Part Line

Theavaagewdght o thewhedsthet werehended onthelinewas 78 pounds Thisweght
exaeded theadionlevd (AL) and maximum pamissblelimit (MPL) ascdadded usng the
NIOH Work Padices Guidefar Manud Lifting.

(Engneaing contrdsbesed on the company consultantsrecommenctions have bean goplied to
thistask, and it hesbean redesgned. Thewarkersnow useamanudly-operated over-heed
mechanicd lift asss deviceto unlced thewhedsfrom thepeirt line conveyar anto theshipaing
pelles Thearignd ergonomic prodlemidentified in thistesk heslbean adoressed)

2 DicCdl Tim
Theaveragewaght of thedscthet weshended inthisoparaionwes 36 pounds: Thisweght
excad the AL indl cages andthe ML indl but aneheight configuration, Disc Cdl TrimMHigh
Thisjobwasbang redesgned and do wasbang consdared for full mechenizaioninthefuire
Theused amedenicd tiltlift deviceweasbang evdugted for thistask).

3 Losd WeshLine

Theavaagewsagh of thewhedsthet warehended onthislinewes 54 pounds THisweght
exoasthe AL andMPL. (Manegeman hed scheduled thisjab for evalugtion and redesign)

For the 3 tasks discussad above, the LY/SL beck compressveforoes cdaulated inthe company
comauitantssudy usng Biomedhenics Caporation of AmeaicaBaokSoft Programwere
compered with the LYS1 foroes cdaulated usng the Univarsity of Midhigen, 2-D Satic Srangth
Biomadhenicd ArdyssProgram Thefindingsdf thesetwo andlysesyiddad vary smilar reLits
VII. DISCUSSON
A.  Bwviromaid

Someassambly linewd dersexpressed conoam about the compeny'sprevious practice of welding whed
asamhlies coated with dhlarafluorocarion containing olvent uch as AS 12A. They eculded thet this



wasapossblesourcedf arbomefluondes rdessad by themd degradation eshydrdfluaicadd. There
was concam thet thisfluoride exqpoaure could produceflourods (odsosderos s dueto dgpostion of fluaride
from repested expoaLresto high fluoride concentrations over apaiod of years. Snce AS12A wasno
longer ussd, thispatentid hezard could not beeveluated by the NIOSH investigaiors However, it ssams
anunlikdy sourcg becauseemod of the AS-12A was goplied under alocd exhaus hood. By thetime
whedsweretrangoorted to thewd ding bench, modt of thetridhl oratrifluoroethenewould have evgporated.
Bvenmoreimportant, weding fumesand aher enissansfrom theassaiy linewdding mechineswere
captured by locd exnag systams which a thetime of the NIOSH survey gopeared to bewarking
effectively.

Although another source df fluordeswasfound (Welding wire Feboo RXR, used onassably lines477,
468, 478, and 469, contansfluorgoer, and the M D Sfar thiswirelidsfluoridesssa ressonely expected
condituent of thewdding fume”) theresLitsfrom parsord ar samplestaken fram assamby linewddars
dow vay low eqoarestowddng fume For exarge thetatd weding fume concentration detected for
theassambly linewddersranged from 00610 01 mgfi®. TheNIOSH REL and OSHA PEL for
inorganic fluaridesare 25 mgih'; thislimit was established to prevart complants of eyeand regairatory
imitation™

Pravialdy, the company goray-peinted somewhedswith atap ccet pant invaiouscdars Tokesgp
paint from building up antheingdewals of thetop aoet garay boath, apratedtive aoeting of “Liquid
Envdope" maenufedtured by the Red Soat Pant and Vamish Compeny, wes Sorayed inddethettop coet
oray boath. When paint over-goray built up on theboath, the coeting was pedled avay toremovethe
pant. Vaporsrdessad when gaplying anew coat of Liquid Envdopeto the goray boathwesasource of
complant for someassamdly linewddas At thetimed thestevist, thecompany only producad wheds
pentedwhitear gray inandedro-plaing dptank. Becausethewhedsweareno longer Sray peinted,
exagpt far minar touchupp, these peinting boothswere no longer nesdled and Liguid Envelgpewasno
longer used. Thus patentid expoaure hezardsfrom goplying thisproduct could nat beevelueted by the
NIOSH invedtigetors According tothe MDS, solvarts contained in Liquid Envelopeinduded tduene
(35%0), acetone (30%4), isopharone (Iessthen 5%/6), and methyl ethyl ketone (lessthen 5%).

Medcd and Ergonomic

Baok pain continuesto beidentified asamgar hedth prodem among indudnid worke's Among theten
leeding work-rdated disesses and injuries suggested by NIOSH, musculoskdetd disordersrank seoond,
prececked only by respiratory disseses? Back injuriesarethemodt codly of themusouloskded disordars
Thelarges Snge categary of bedk injuriesisthe drain'garain group, which acoounisfar 8% of thedams
for compensdtion. At anestimated cogt of gopraximatdy 14 hillion dallarsper yeer, theeconomic cogt to
our soady isprafound. Theevadugtion of wark pradticesand injury recordsat thiscompany showved thet
workersfaoad en devated risk of beck and other musculaskddd injury. Fortunatdy, the compery hes
recognized the prablem and hes underteken acomprehensive program to modify hezardoustasks An
ergonomic committee hesbean farmed, and congdarable fundshavee been committed to provide:
egonomicimprovamatsinthepat.



VIII. CONCLUSONS

1

Reautsfromtheindudrid hygenesurvey showed produdion workerswere nat exposed to excessve
conoantraions of weding fumes ginding duets ar vdaileargenic compounds (VOCs) duing thetime
emvronmatd ssmdeswaeadleted Joadfic medsidantified inthewdding fumeand gindngdug ar
smpeswaemadly iron axide, with traceamounisof menganess titenium, and z2nc.

Theoverdl musculoskded injury rateat thiscompeny wesmuch higher then the expected retefor matar
vehidepatsmenufadure's Sncelaoarations contusons fradures and aher inuieswerenatindudedin
thecdauaion of thisrate thisinury ratergpresantsaconsavaive (low) esimete

Almogt 6026 of themusculaskddd inuieswere bedk injuries and about onefourth of thetotd
workforoeinourred disshling bedk inuieseach yest.

Inorde toidentify the causefor thesedevatad injury rates egonomic evdugtionswarepafamed by a
comauitent. Many taskswereidentified thet reguired modification and recommendetionsregarding job tesk
redesgnweremede

IX. GENERAL RECOMMENDATIONS

oA~

Himingte pulling and puaing teks

Himingtebdow-waidHes lifing tasks

Himingtemenud metaid hending tesksabovehoudar heght.

Ingal tilthift teblesa sdedted jabosto reducear dimingtelifting, bending, and reeching tesks

Redesgn, automete, or mechenize produdion linesto reduce the nead for manud meteid loedingand
unlceding adtivities

Encouragewarke patidpetioninjob redesgn.

Encourapewarkersto intemuat Sdaned flexdon postures duning thar wark dhift by pafaming trunk
extengon and upper edtramity ranged-maion exerdsss

Condudt insavicetraining sessonsto educatewarkas on thebendits of cardiopuimonary fitnessand
proper body medhenics



X. SPECIHC RECOMMENDATIONS

A

Unlced PartLine
Qiticd Fedtas Beding, twidting, heavy loeds high frequency o lifts pinching,

Ratentid for Inury: Badk gorangdrans ovarexation, aumuldivetraumadisordasof the upper
edranties

Recommendetions

1 Usemedhenic lifting devices (Inmplemented 1989)

2 Inddl rattinghi-otades (Implemented 1989)

3 Rotaeworkers

4. Encourageworkersto pafom trunk extensgon and upper extramity range-o-mation exadsesto

off-sat audainad flexion podures
DicCdl Trim

Qiticd Fedors Bending, twisting, moderatelceds moderate frequancy o lifts pindhing, andwrigt

Cevigion

Ratentid for Inury: Back gran/dran and cumulaivetraumadsordas

Recommendations

1 Himreethemanud metaridshending tesk through eginesing redesgn

2 Ingll atiltlift tede

3 Encourageworkersto pafom trunk extensgon and upper extramity range-o-mation exadsesto
off-sat audainad flexion podures

LoedWeshLine

Qiticd Fedtars Bending, twisting lifing from ebove shoulder heght.

Ratentid for inury: Badk qran/dran, upper edremity goran/drain, aumuaivetraumadsardastothe
upper edramities

Recommendetions

1 Useamedhenid lifing device

2 Inddl ratting tebles

3. Himirgemanud maaid handing tesk through enginesring recksign.

4. Encouragewarkersto pafam trunk extenson and upper extramity rangedf mation exerdsessto

off-sat audainad flexion podures
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SUBSTANCE
IronOxide

Manganese Fume
(STEL)

TiteniumDiaxice

ZincOxiceFume
(STEL)

SUBSTANCE

MIBK
(STEL)

Tduee
(STEL)

Xylae
(STHL)

EGVIBE
ETHEX

EGMHE

TABLE 1- EVALUATION CRITERIA /HETA 88-277/ ACCURIDE CORPORATION, HENDERSON, KENTUCKY
Recommended ExpasureLimits Airborne Dugsand FumesFrom Weding or Grinding Sed Wheds

NIOSH

ACGIH
(smg)
5

1
3

10

5
10

ACGIH
(esppm)
50
75

OHA
10

1
3

10

5
10

OHA

0
75

100

HEALTH BEFFECTS
Bangnpreumoooniass

Mdd furefeve, catrd
navoussydem dfeds pnreumonia

Sight lung filross

Mdd furefera

Vdatile Organic CompoundsFram Paint and Finish Lines

HEALTH EFECTS

Imitation, liver, kidhey, and
navoussydemefeds

Catrd nevoussydem
dgoressant

Catrd navoussydam
Ogoressat, imitaion

Byenoeeand thraet initation, hamdyss hemogdainuia
Byeinitation, rqrodudivedfeds

Svaregyeinitant by drect contedt, centrd nevous dgaressat,
skinabsorhtion

Nate All vduesabovearefor 8hour TimeWeghted Averape (TWA) eqoauresuriessahawisenoted. The TWASsaebdieved to belevdsof equoaLreto which most warkesmey beexqposed up to 10 hours par dy, 40 hoursper wesk far awarking lifeime:

without eqaiendng adverehedth efeds  STHL = Shat Tem Bosure Linit (15-minutes



SAMALE
NUMBER

RIM LINE
AA-1
AA-2
CENTRAL REPAIR
AA-3
AA-4
AA-5
ASEMBLY
AA-7
AA-8
AA-9
AA-10
AA-11

SAMPALE
DESCRIPTION

Butwddng, line43%6
But wddng, line427

Sation 2weder
Saion3weder
Sdion 2ginder

Repair wdder, line476

QA, bruishmechline463
Rep.wed, lines468/477
Wedde opardar, line477
Wede gpardar, line4e9

Evaluetion Qiitaia ACGIH TLV (8hour TWA)
ACGIH STEL (15minute
NIOSH REL (8hour TWA)
OSHA FEL (8hour TWA)

(O dsigretesagling limit

ND =Nane Deteted
PEL = RamissbleBxpoareLimit
STHEL = Shot-Tem Bxpoaure Limit

REL = Reoommandsd BoaureLimit
TLV =Threshdd Limit Velue
my?=Milligias par addic meter

TABLE2

WELDING FUME EXPOSURES
HETA 88277
ACCURIDE CORPORATION
HENDERSON, KENTUCKY
Augugt 9-10, 1988
TIME TIME TIME IRON
START STOP HRMN mgfi?
073b 1507 or32 010
0739 1505 0726 015
0746 1421 0636 0.08
0750 14:19 0629 048
074 1422 06:28 011
0807 1457 0650 022
0816 1511 0655 071
0820 1423 0603 016
0826 14:18 0552 0.05
11:00 1527 0427 0.09
5
10

MANGANESE
mgfh?

ND
ND

ND
ND
001

002
004 003
001
001
001

-

5- ©

TITANIUM
moh?

ND
ND

ND
ND
ND

ND
ND
ND
ND
ND

ZINC

ND
ND

001
ND
ND
ND
ND

001
ND

10



TABLE3

PAINT VAPOR EXPOSURES
HETA 88277
ACCURIDE CORPORATION
HENDERSON, KENTUCKY
Augus 910, 1983
SAMPLE SAMPLE TIME TIME  TIME MIBK TOLUENE XYLENE EGMBE ETHEX  EGMHE
NUMBER DESCRIPTION SIART STOP HRMN  pom  pom om pom pom ot
CT-1 Touchup, white 0831 1517 0646 ND 215 192 ND ND ND
CT-2 Touchup, gay 0833 1430 0652 (001) ND ND (005) 02 ND
CT-3 Oen& Frish gay 0856 1453 0657 010 ND ND 072 577 045
CT-4 Oen& FrihWhte 0901 105  OL54 (009 ND ND 03 0% 016
CT-6 Oen& ArihWhte 1055 1510 o415 00 ND 029 02 060 010
Evalletion Qiitaia ACGIH TLV (8hour TWA) 50 100 100 25 - -
ACGIH STEL (15minute) 75 150 150 - - -
NIOSH REL (8hour TWA) 50 100 100 - - -
OSHA PEL (8-hour TWA) 50 200 100 50 - -

(© dedgretesaadling limit
* Thesereadtswere quantitated usng EGMBE asagandard and should therefore be cond dered gpproximetions

(o]
(]

Limit of Detedion (assmiaogramspa sarple) 1 17 13
Limit of Quentitation (micogramspa ssnde) 3 52 3 28

& &
8

Nate Vduesin parenthessswarebdow thelimit of quentitetion

Vauesidatified assND werebdow thelimit of detecion
PEL = Pamissble ExposureLLimitm gt =Milligramsper audic meter
EGMBE =eahylenegyod mondouiyl ether (2-buiaxyethend) REL = Recommeanded ExposureLimit
MIBK =matyl isoouyl ketone  EGMHE =ehylenedyod monohexyl eéhar ND = None Detsted
TLV =ThrehddLimtVdue = ETHEX =2-dhyl-1-hexand STH. = Sot-Tem ExposureLimit



DIAGNOSS
dransggrans

capd tumd
s/dame

tandinitis
othas

TOTAL

TABLE4
MUSCULOSKELETAL INJURIESBY DIAGNOSS 1987-1988

HETA 88277
ACCURIDE CORPORATION
HENDERSON, KENTUCKY

OSHA LOGCASES ilzd
219 (75%) 197
17 (6%) 15
17 (%) 15
38(13%) 34
201 (100%) 261

* IR (Inddencerate) = numba of inuies100 ful-imeworkersyear



TABLES
BACK INJURIES (Annud Inddence Retes), 1987-1988
HETA 88277
ACCURIDE CORPORATION
HENDERSON, KENTUCKY

DEPARTMENT EMPLOYEES BACK CASES*
Asamhly 59 14

Dic 50 10

Rm 118 14

All Others 330

TOTAL 557

* average number of full imeemployessyear bessd on
eechful imeemployeewarking 2080 haurspe yeer

** average number of bedk inunesyesr

*** |R (inadencerate) = number of inuies100 ful-imeworkersyesr

IRk**

200

119

74

11.3



TABLEG
INJURY RATES" BY GENDER

HETA 88277

ACCURIDE CORPORATION
HENDERSON, KENTUCKY

All Musuloskded Injuries Bak Injuies

Fardes 378 116
Mdes 245 113

* Inury rae=number of inuied 100 full-imewarkeryear



TABLE7
DAY SMISSED DUE TOINJURIES Disc, Whed, and Rm Departments 1987-1983
(meennumbe)

HETA 88277
ACCURIDE CORPORATION
HENDERSON, KENTUCKY

All Mussucskeletal

InjuiesCombined 27
Back Injuries 25
Capd Turd Sdrome 87
Terdrits 9



