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l. LUIMMARY

In Uy 1986, the United Brotherhood of Capentersand Joinasof Americarequested the Nationdl Indtitutefor
Oaoupationd SHety and Hedlth (NIOSH) to evauete hedlth prallems and oooupetiond exposurestowarkasd the
MonArk Boat Compery inMontiodlo, Arkansss Fallowing legd and ather ddays NIOSH investigatars condudied an
intid survey a thefedary in April 1987. Corautationswearehddwith the U.S Departmant of Labar, Oooupetiondl
SHety and Hedlth Adminidration (OSHA), to deteminetheexdtart and findings of OSHA'shedithingoedions et theplant
from Feoruary through May 1987. NIOSH condudted afdllow-upinduatrid hygenesurvey in Decembar 1987 to
monitar exposureto dyrenein the Wark Boat Lamination Ares, whichweasnat monitored during the OSHA ingoedion.

Sevard prodemswarefound throughout thefadlity, induding the absence of metarid sy detashetsfar numeraus
dhamicd produdsusad, and impraper use of parsond pratedive eguipmant, particulaly rearators Avarapeexposres
during thewark dhift to Syrenevigpor of 29-44 partsper million (ppm) did nat excssd NIOSH'srecommended
expoarelimit of 50 pom, dthough some shart-term expoaures (114-250 pom) did excesd the NIOSH dhart-tem limit
of 100 pom.

Air ssmpling by OSHA inthegray peinting areadf theduminum fishing boet plant documented imeweighted average
(TWA) ar concantrations of 13 microgramsper cubic meter (ug/in) of dhvomeatesand 160 pom (TWA) of toluenes
NIOSH'srecommended 8-hour exposurelimitsare 1 g for hexavdent dromiumand 100 pom for tduene: Inthe
wark boet produdion fadliies OSHA messured Sart-tem conoantraions at thefoaming oparaionintherigging shap
of 021 and 057 milligrams par aukic meter (M) of methylenebigohenyl isooyanete (MIDI), excesding OSHA's02
mgn? limit. Ingoray peining oparations severd shart-tam samplesfor isooyandtesreveded levds of 0.7, 24, and 31
mgi? of methylenebig4-cydohexylisooyanete), exoesding the 0.11 mg/n aeiling valuerecommended by the Amaican
Conferenced Govammentd Indudrid Hygenids Organatin conoantraions did nat exceed the NIOSH recommended
TWA expoaurelimit dueto theshort duration (49 minutes) of the operation, but could excead the 8-hour TWA limiit if the
oparaionwas conducted for morethen 25 hoursinaday (e thearbome conoantraions messLred).

Onthebedsaf ar monitoring reaits it heslbeen detlamined thet hedlth hezards exided fromworker expoaureto
dyrane dramdes tdueng isocyandes and possbly organatin & thefadlity. Recommendaionsregarding messuresto
contrd exposresare containad in Sedion VI of thisreport.

KEYWORDS SC 3732 (lcet bullding and repaining), fyrene, isocyanetes gray peinting, fibergasslamingtion,
dramdes tdueng arganating
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Il. INTRODUCTION

In July 1986, the United Bratherhood of Capantars& Joinasof Amaicarequested aNIOSH hedth hezard evdugtion (HHE)
a theManArk Boet Compary inManticello, Arkansss: Atttached toitsrequest, the union provided allit of hedlth prablems
anongtheempoyess Al atached wesalid of demicdsand trade neme produdis used at the compery.

From Sgptember 1986 until April 1987, the NIOSH invetigetors attempted to scheduleand conduct asitevist. A saiesdf
acdadeswereencountared. Theprimeary issueswhich resulted in ddaysinduded adigoute bawean the company and the
union regarding the union hedlth and sefety regoresaniativesright to partiapetein the NIOSH survey, scheduling conflidswhich
waeinoonveniat tothecompeny, and lengihy OSHA sdfely and hedlthingoadtions: By mid-April 1987, the OHA
ingoedion wasvirtugly completed and the union represantation issue hed been sattled, dlowing NIOSH investigetorsto conduct
anongtesuavey.

OnApil 28-30,1987, aninduetrid hygienid and amedicd gaidemidogist from NIOSH conducted aninitid aurvey. OnApnil 28,
an opaning conference was hdd with amenegament and allabar union rearesaniativeto dsouss the purpose and beckground for
thesrvey. OnApil 29, awak-through surnvey wes condudied of theentirefadtary to famliarizethe NIOSH invedtigetorswith
the processes sUbdanoes ussd, and warking condiions: The manegemant reresantative explained the menufadining processes
Theunion represantative painted out potentia expoauresthet weredf concantotheunion. Thesurvey induded theduminum
and thefiberglass boetmeking gperaions a bath the Patton Srest and Conley Sredt locations

Theindudrid hygienist from NIOSH requeted coplesof meend sty detadheds(MSDSS for oatain sdected Subgtances of
conoem. Copieswearedso requestied of repartsof previous urnveys condudied a thefadility by the Arkansas Departmeant of
Labar, Oooupetiond Sty and Hedlth Program.

Themedicd gadamidogd fram NIOSH infamelly intevieved concemed workesand workers sdedted & randomin dl
aessauing thewdk-through survey. TheOSHA Form 200 log of oocupetiondl injuriesandlillnesssswesrevienved. The
warkeshed avaiey of hedth complants but therewas no oadific praldem reported by mutipewarkaswith smilar
expoares

A repart of thefindingsand recommendaionsfram theinitid survey weas provided to menegameant and union regresaniativeson
May 22, 1987.

Sbsuently, comalitationrsweare hdd with OSHA to reviev OSHA's monitaring resuts from ingoections conducted virtuelly
throughout thefadlity. TheNIOSH induetrid hygienist condudied adyrene exposure monitaring Survey on Decamber 1, 1987in
theWark Boet Lamingtion Areg, theonly areadf interest nat monitored by OSHA. NIOSH did not conduct ar sampling
dsavhaeintheplant, becauseit was desmed thet OSHA hed dreedy monitored the ather aress adenietdly.

BACKGROUND

Process Deiption

Thispat menufadured alarge vaiety of boetsinduding duminum fishing boets duminum pontoon boets and fibaglassand
duminumwork boets At thetimedf theinitid survey, theplant o menufediured recregtiond fibarglassboets but thisproduct
linehesubssquently been disoontinued. Theplant hesbeanin operaion far gopraximetdy 27 yearsand, & thetimedf the
NIOSH stevist, enployed about 200 hourly produdion warkersand about 45 saied manegaid and administrative S



Manufeduring fadlitieswerelocated a two different adoressesin thetown. Company doffices recregtiondl boet divisons and the
work baet lamingion areawearelocated at the Petton Sreet fadllity. Thework boet menufaciuning arees, exaept for thefibaglass
lamingtion areg, werelocated & the Conley Stredt fadility. 101988, the Patton Sirest menufciuning fadllitieswere sold to anather
compary;, thissdeconsded of essatidly dl of thereregtiond duminum boet product line: Although many of thearessand
gpardionsinvaved intheinitid investigetion have bean disotontinued or sald, thefindings and recommenddions arenevathdess
induded inthisrepart to provideacompleerenard of theinvestigation conducted into the hezardswhich the union requested
NIOSH toevduate

TheprodLidion of duminumfishing boetsinvaved primatily sheet mdd working and welding gpaations: Jbosinvaving
damdd eqpoareweaepimaily inthepantingarea. Theduminum hullswearewipad by hend withawesh thimner containing
xylenreand tduenetoremoveresdud al priar to painting. After drying, azinc dyometeprimer and then syniheic vinyl enand
peints (contaning tdueneand xylene) weregadied ingray-paining goarations At thetimed theinitid Srvey, adiptark
contaning awood presavativewaslocated in thisareafor tresting seats or ather exposad wooden componants After theinitia
urvey, thisoperation was discontinued and replaced by pretrested wood,

At the Paton Sredt fadility, therewas an areaused far the produdtion o fiberglassrainforoed pladic resn (FRP) hullsand ather
componanisfor wark boets (nontredredtiondl). Thehull mad wesgrayed with agd coet congsting of vinyl eder or palyeder
resnsaontaning freedyrenemonomer and methyl eyl ketone peraxide (MEKP) catdyd. Hull (or dedk) laminetionwies
gliedindtemeaing layarsdf fibergassand gpaxy-anylaeresn. Fbargasswesusad inoned threefamms wovenroving, dath,
o met. Theprindpd hezardousdhemicdsintheresnwearesyranemonome and MEKPcadys. Thedried resn sufacewas
sanded using dedtricd diskypegindasbdiarethenext layer of laningionwesgoplied. Sl patswaredso manufaciured
wsng goproprigte maldsand asgmilar hend-gpplication process: Vertilation consged of threewl venisfor ednaus and three
hested wall venisto ypply mekeupar. Rersord pratedtive equipment for warkers congsted of argenic vgpor cartridge
resardars latex goves and Tyvek dgpossledathing.

Attretimed theinitid survey, therewes d o arecrediond fibargassboat menufediuring aread the Petton Street faallity. A
polyester gd coat goray wesfirg goglied tothehull mald. Inthe subsaouient lamingtion process fiberglassroving wes goplied
through adhgopa Sray gun. Resinlamingtion (containing Syrene) was goplied by hend-aperated rdles Hexbledudsover the
hull lamingtion were usad for local exneud ventilation. Glovesand digoossile Tywvek slitswere usad faor skin pratedtion,
Urehenefoamwas mixed and grayed into the hullsfar flatation. Taxic componantsinthefoam goray opaaioninduded 44 -
dphenyimethenedisocyanete (MDI), amines fluorocarbons and dibutyiting Sncetheinitid survey, thecompeny hes
dsoontinued themenufadLre of recretiond! fiberglasshboets

A numbe o different buildngswere usad a the Conley Sireet fedlity for the menufecturedf wark boets: Oparationsinduded
mechineand fatrication shops weding shops rigging Shops and goray peinting opaaions: Theprimary oparaionsaf concamin
thisevdugtionwearethe usedf urehenefoamsto repair premalded parts (iSocyanete expoaure), welding indde the confined
goeced theinteriar of boat hulls and taxic peint componantsinduding isocyangtes (urethenes) and argenaiins

. EVALUATION METHODS

Pior to the NIOSH Hedth Hazard Evdugtion (HHE) & thiscompany, the U.S Departmeant of Labor, Oooupetiond Sdety and
Hedth Adminidration (OSHA), hed condudied vary extansveingoadtionstihroughout thefadlitiesin regponseto acomplant of
dleged unsstfeand unhedlthy working condiionsfiled by theunion. From Felruary through May of 1987, an OSHA indltrid
hygens conduded worker expoaure monitaring invirtuglly evary areadf the produdion fadilitiesat bath locations exogatinthe



V.

work boet [lamingtion areawhere oparations hed been sevardy curtalled dueto lack of ardersfor theproduct. TheOSHA
monitaring wes o extensvethat no additiond sampling by NIOSH wasdonein mogt arees

OSHA'smonitaring resLitswere datained and reviewed to asoartain whether the padific chemicd exposuresof conceminthe
NIOSH HHE hed dreedy been evdated by OSHA, andif 0, whether an ovarexposreprademeexided. TheOSHA Area
Officein Litle Rodk fumished OSHA'ssampling reslits: A mesingweshdd on Augugt 17, 1987 with the OSHA induetria
hygenig to dsausseech sample, patticulaty theexadt locationswhere the sapleswere cdllected and whether Gitationshed bean
issued. Aftar reviening OSHA'smonitaring adtivitiesand resits it wes determined thet OSHA hed dreedy evduated dl the
aessdf conocanintheNIOSH HHE, exogat for thework boet lamingion area

TheNIOSH induanid hygienist conducted asurvey on Decamber 1, 1987 inthework boet lamingtion area. Syrenevgpar wes
sampled by draning ar & arae of 005 litersper minute (L pm) through aglasstuboe pecked with 150 mg of adtivated dherocdl.
Thear wasdravn through the tubes using balt-mounted, bettery-powered, miniduredr sampling pumps After ssmaing, the
tubeswere cgppad and Subomitted to thelaboratory for andyss Samplesweareandlyzed by gesdromatogrgohy according to
NIOSH Ardlytical Method 1501 with modifications An adequiete sampling and andlyticdl method doesnat exit & thistimefar
messuring arbomeMEKP catdyd. Wark pradicesand persond pratective eguipment wererevieved to evaugte posshleskin
contact with MEKP.

EVALUATION CRITERIA

Asaguideto theevdugtion of the hezards posad by warkplace expoares NIOSH fidd 3&f erpoy evironmentd evdution
aitaiafor sssessmant of anumber of dhamicd and physicd aganits: Theseaitaiaareintiended to uggest levdsof expoaureto
whichmost workersmay beexposad upto 10 hours per day, 40 hourspar wesk for awarking lifetime without exparienaing
avaehadthdfeds Itis hoveve, importart to natethet nat dl workerswill be protected from adverse heelth efedtsif ther
equoaresaemantaned bdow theelevds A sTdl paroatape may expaience adverse hedth effedtsbecauseof individud

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

Inaddition, some hezardous subdiances may act in comingion with ather workplace expoaures thegenerd eviromant, o
with medicationsar parsond hehitsof thewarker to produce hedlth effeds evenif the cocupetiond expoauresarecontralled a
thelevd st by theevdugion aiterion. Thesecombined dfedsare often nat consdered intheevdugtion aitaia. Also, some
ubdances are aosorbad by direct contact with the skin and mucous mamboranes, and thus patentidly inareesethe ovardl
expoare Fndly, evdugtion aitaiamay diengeove theyearsasnew infammetion on thettaxic effeds of an agant beoomes
avdldde

Thepimary sourcesof evironmentd evdugtion aitenafar threwarkpaceare 1) NIOSH OritaiaDocumantsand
recommeancetions 2) the Amaican Conferencedf Govemmentd Indudrid Hygienidts (ACGIH) Threshdd Limit Vaues
(TLV'9, ad 3) the U.S Department of Labor, Oooupationd Sefety and Hedth Adminiration (OSHA), cooupetiond hedlth
dandads Often, the NIOSH recommendationsand ACGIH TLV'sarelower then the cormesponding OSHA dandards
Bath NIOSH recommenctionsand ACGIH TLV'suadly arebesed on morerecart informaion then arethe OSHA
dandads The OSHA dandardsdso mey berequired to takeinto acoount thefeesihility of contrdlling exposuresinvaious
indudrieswherethe aganisare used; the NI OSH-recommended exposLrelimits by contregt, are besed primarily on concems
rdating to the prevention of cooupetiond diseese Inevdugting theexpoaurelevdsand the recommenctionsfor redudng these
levdsfound inthisregpart, it should be nated thet enployasarelegdly repuired to medt thoselevd s oealfied by an OSHA
dandard.



A timeweghted average (TWA) exposurerdersto theavarage arbome conoantraion of asuibgianceduringanomd 8- 1o
10-hour workday. Some subgianoes have recommended short-tam expoaurelimits (STEL) or calling vlueswhich are
intended to Lpdemant the TWA wharetherearerenognized toxic dfedtsfrom high shart-teem expoaures

Airbomeedqoarelimit aitaiafor the subdancesevduaed inthisinvestigetion areprovided in Teble L
STYRENE

SQyrereisinitaing to theeyes nosg, throet, upper resairatary system, and skin. Repedtied skin contact may producereeh,
aaking, ar inflammetion of theskin dueto defing. Syreneisdso neuratoxic, producding depresson of thecentrd nevous
g/dem. Theaurat OSHA dandad for tyreneis 100 partsof fyrenevgpar par million partsaf ar (ppm) averaged over an
aght-hour wark dhift, withaadling levd of 200 gom (for ypto 15 minutes), and maximum peek expoauredf 600 pomfor five
minutesinany three‘hour pariod. TheACGIH TLVsand the NIOSH recommendsd exposurelimitsare 50 ppmasan
aght-hour imewaghted average (TWA), and 100 ppm for short-tam (15-minute) exposures: Howvever, thecurrent
recommended eqpoaurelimitsmay nat beadequete Sncesomesudeshaveonn dfedtsa levdsbdov S0pom. Thereis
dso aposshility thet Syrenemay beacardnogen, athough theevidenceisnat condusive a thistime?

ISOCYANATES

|socyanetesareimitantsto theeyes kin, and resairdory tract. Severeregairatary initation mey leed to bronchitisand
pumonaty edema. Other symptoms of overexpoaLre mey indude neusss, vamiting, and abdomind pain

Repested expoaretoisocyandesmey leed to devdlgomant of reqaratary sandtization. Exposuredf sandtized individualsto
isocyandies may cause an adhmetic reedion with wheezing, hortness of breeth, and cough,

Skin contact with liquid isocyanetes mey causerechness svelling, and bigiering. Byecontact with theliquid may producesevare
imtation and pammenent damege

ORGANOTIN COMPOUNDS

Organatin compoundsmay enter thebady by inhdation or by aosorption through theskin.: Direct contact with these
ubgtanoes may produceskinbums: When arbome, these compounds mey causeinitation of theskin, eyes throdt, and
muoous mambranes produang symptoms uch asitching, Sorethroet, and cough.: Organatin compoundsimay caueliver and
navoussydemdamege Heedeche and vamiting may besymptoms of neurataxic effedtsof these substances

TOLUENEAND XYLENE

Praonged skin contadt with theseliouids may dissolvetheskinisneturd ails cauding dryness aradking, and damdtitis These
uances mey enter thebody by aosorption of theliquid through theskin, or by inhdlaion of vgpars: Thevgporsareinitating to
theeyes nose throgt, mucous mambranes and respiratary trat. Tdueneand xyleneare neuratoxing produding degresson of
thecatrd nevoussygam (CNS). Symptomsaf exposre may indude musoular weskness incoardingtion, mentd confusan,
hesdeches nauseg and dzziness



ZINCCHROMATE

VI.

Chromatescontain dyomiuminthe hexavdent date, desgreted asdramiumVI compounds: Chramdiesarelinitatingand
carodvetotheskinand rearaary trat, and cen causeskinuicars: Kidney damegeand lung initation can result from
dromaeeqoare NIOSH conddarsznc drvomaeacadnogancfomof dramium VI, and bdievestha exposremay
inoreesetherisk of lung cancer.

RESUL TS DISCUSSON, AND CONCLUSONS

Intid Survey - Apnil 28-30, 1987

Prademswith regairator maintenence and usegewearefound throughout thefadlities: Reairatarsweredinty, poorly
manianaed, and werenat deened and dored inadean, uncontamineted evironmant. Rltersweredinty, and catridgeswere
sddom dangad. Itwasadoviousthat menegement and Supavisory dffiadshed nat ingpected reairetarsand did nat enfarce
proper reairator usege. Many of warkersdid nat weer thair resairatorspropaty. Somewarkersdid nat tightenthedhingrgp
preventing adequetefaceto faogpiece seing. A number of warkerswore beerdswhile parfarming joos reopiring regairator
usge

Intheareadf hezard communicaion, metarid sefety detashedts(MSDS) werenat reedily acoesshle MSDSswearenat
avalddeinthewok aess All MSDSswearekeatinaneocatrd locationinthe Humen Resourcesdffice. Evenwhen NIOSH
requested copies of catain ones an extesve search was requiired to locate them, and severd werenat found. Therewere
virtuelly nolabdsor waming dgnsinthewark aressto wam employessdf thetaxic Subdiancestowhich they areexposad, or the
atendant hedth and sHfety hezards

A vaidy of aher patentid sefely and hedth prodemswearefoundt

- faluredf someemployesstowear eyepratietionwhereeye hezardsexised

- faluredf someamployessto wear hearing pratedion whare noise hezards exited

- faluredf menegemat/apavisorsto efarce edahlished eye pratedtion, heating pratedtion, and
regairdor repuiremants

- weldngindgdeboet hullsandin ather confined oeces

- exhaud fansnat oparadlein paint ray boathsa the Conley Stredt fadlity

- flammedle dlventsdared in containaswhich are nat goproved sAfety contana's

- a theConley Stredt fadllity, avary duttered and dsorderly chemica sorege shed with one 55-gdlon
chamicd drum nat labelled, and two 55-gellon drums (presumed for dhamicd wedte) nat labelled and apen

SyraneSuvey - December 1, 1987 Wak Bodt Lamindion Area

The TWA expoares(domninTade?2) of thelaminationwoarkesdid not exossd the OHA, ACGIH, and NIOH ariteia
Short-term exposreswiere meeaUred using Drager brand 10/ diret - reeding ges detector tubes: Thegd coet goplication
processwes compleed within a30-minutetime paiod, and wasdone only onceduing theday. Thegd coet gpardor warean
argenic vgpar catridge resairator during thegd aoet goraying. Detedtor tubereedingsteken in the operaiar'sbreathing zonewere
80 ppmand Vppm. Thehull madwestoo largetofit in the goray booth, sothegdl coet wesgpplied ousdeand infront of the
boath with thefan on to provide exhaudt ventilaion. Thegperator'sresairator nesded to bedeaned, and the cartridges nesded
degg



Detetor tube reedingsfrom the bregthing zones of hull laminetars during the day were 50 pam, 200-250 pom (fan temporatily
tumed dff), and 75-80 pom (fan tumed on agan). For sl partslaminetors bregthing zone detector tubereedingsweare 120
pom, 35 ppm, 60 pom, and 150 ppm. These shart-term expoares genardlly exceed the ACGIH and NIOSH aitaiacf 50
pom (for

daght-hour TWA expoaures), and somedf the exposures excssd the NIOSH and ACGIH dhort-tem expoaurelimit of 100
pom.

Mo of thehull and sl partslaminsionworkesdid nat wear regaratorsor goves: Sevard warkarsused their berehendsto
gmooth freshly-gpplied resin, expoang thar kindiredly to Syreneand MEKP. Workersdotodk bresksand a@efood & a
tebleinthecomer of theareg, expoang themsaveessto additional dhamicasby ingedion of contaminanis

Mo workersworeno resairaiory pratedtion when ssnding ar grinding (ly hend or medenically) lamineted fibergass: Sanding
and ginding cregteregairatary expoaresto fibargassand dyreneresndugt

OSHA Manitaing Resits - February - May 1987

BExoqat for the NIOSH messuramanisteken inthe Work Boet Lamingtion Areg, dl other monitaring of arees of conoanwies
conducted by OSHA during their hedith ingpedtions betwean February and May of 1987. Realtsareshownin Teble3,

AlumrumHAging Bogt Hat

Inthesoray painting areadt theduminum fishing boet plant, peint and primer graying gpardioswearesamped. Thearbome
conoaniraion of dvometeof 13 ugin? as TWA inthe bresthing zone of the primer Joraying aparator did not excsad the OSHA
pamissbleeqoarelimit of 100 ug/in, but did excead the NIOSH recommended exposurelimit of 1 ug/n? far cadnogernic
dramumVI. Inthepant goraying opadion, thearbomelevd of tduenea thegoray oparatar of 160 pom for thesamaling
period, and 147 ppm expressad asan 8-hour TWA, did nat excesd the OSHA pemissbleexposrelimitsshoamnin Table 1
However, the TWA exossded the NIOSH and ACGIH aiterig, and theadtud concentration during the sampling period
exceedad the ACGIH STEL. Sncetdueneand xyleneexhibit the same CNS dfedts the expoauresare somdimes consdared
addtive Usngthefamulafor mixed (combined) equoaresinthe OSHA regulaions thecombined tdueneand xylene
conoatrations exosad the OSHA PEL by 61%. Thesefindingsdemondraethe necessity to improvethe effediveness of the
ray booth opaaion, and intheinterim, the need for an efedtiveresairatar program for the goray paintars

Theconoatration of tduene (bout 35 pom) meeaLred by detectar tubesin the gperationwhereresdud all iswiped fromthe
hullsusing awesh thiner priar to painting, wesnat excessive: During the NIOSH survey, warkersweare cosarved pafoming
thegparation whilewearing beerdsundemeath their rearaetars: Thecatridgeswerevary dirty and hed nat been drenged for a
longtime

Rexediond HbaglassLamingion Area
Syrene concantrationsware gengraly nat excessivein thisgperation, and did nat exossd OSHA PELs However, two out of

sven orttam (15-minute) ssmplesexcestied the ACGIH STEL of 100 pgom. MDD levdsin thefoem oparaionwere
0039, 0013, and 0.013 mg/i?, and did ot exceed the:cailing vdlue of 02 mgin's.



Work Beet Divison- Corley Sreet Fexlity

Sottam (15-minue sardesfor MDI were adlleded inthefoaming oparation a therigging op. Twosarde
conoanirations, 021 mgfi® and 057 mgyi®, exossded the PEL of 0.2 mgfin®.

Inthe peint Soraying aperations sampleswere adllected for two isocyanete compounds MDI and MBCHI, assodiated with
ureherepants NoMDI wasdetedted. However, threevay highlevdsof MBCHI, 0.74, 24, and 3.1 mg/in, exoesded the
ACGIH adlingvduedf 011 mgfin?. OSHA hasno pubdished PEL for MBCHI. Cleatly, isooyanateexposreshouid bea
mgar oooupetiondl helth conoam at the Conley Street fedlity.

Organictincompoundsweared o samded inagaray painting oparaionwhich lagted only 499 minutes Duetotheshort duraion
of thegparation, the 8-hour average expoare of 0039 mgi? did not excesd the 0.10 mgfi? limit. Howvever, the
conoantration meesured for the 49-minute period wias 038 mg/in®, alevd whichwould dearly beexcessiveif thisoparation
legted morethen 2 1/2 or 3hours

Theisooyandteand arganatin sampling detlademondrate the nead for improvemantsiin air contaminent contrd ingoray painting
opaaionsa the Canley dredt faality. Intheintaim, the peintersnead an dfediveresairatary pratedtion program.

Wedngingdethe confined oecebdow deck ingdeboat hullswas of concem totheunion. The OSHA ingoedtor ssmdled for
duminumaxide dramium, and nidkd, but did not detect any exposuresexcsding the PELs However, the OSHA ingoedtior

dd confirm thet welding inddethe hull isconddared aconfined goecewd ding goaration. Theempoye mu ather provide
mechenica ventilation of the confined oecear provideairHinewdding resaratars

VIl. RECOMMENDATIONS

Duetothesded somefadlitiesand proouct lines and thedisoontinugtion of athars somedf theserecommeandaions may nat
gy to curat opaaionsof thecompary. Nevathdess theserecommendationsare provided to insreacompleerepart and
to provideemployessand meregarswith dl partinent findingsand coredive adionswhichwould be gppropriate

Mary of therecommenctionsded with coredions of improper usedf parsord pratediveequipmat. However, it shoud be
amphadzed that, to the extant feeslble, engineaing contrdsare the prefared method to provideassfewarkplaoe:

Thefdlomng recommanddionswaemeceintheMay 22, 1987 repart fdlomng theinitid survey:

. Manegamat difidasand supavisorsshouldinsurethe proper useof parsond pratedtive ecipment, when andwhere
nesded. Merdy providing sefety glasses ear plugs and resairdarstoworkersfor their useand careisnat affident to
med theemploye’'sresponsihlity to provideasfeand hedithful workpdlace by dimingion ar contrd of hezards Where
persond pratedtive equipment isnecessaty for contrd of sefety and hedlth hezards theemployer mudt insure proper care
andued theequipmat. Asafird gep, Spavisarsandwarkesshaud betranedintheimpartance of lsng the
euipmet, thedarimental effestswhich the hezard could produice, and the proper useand care of protedtiveecuipment.
Sbssuantly, theestadlished reguiremantsfar useand caremudt beenforced. ArdHinesupavisarsshoud be
resporsblefor enforcement onadaly bess  Raiadicingoadionshy asddy dffiad or committeemay beussul. The
weaing of sy dassesshould beenfarced whenever eye herards are presant. Thewearing of heating pratedtion should
beeforced inhighrnoisearess



2 Improvethereairator program throughout thefadtary.

Respiratorsshould bedeaned daily and stored in sedled containersin asanitary location.: Cattridgesand filtersshould be
chenged daily, or when theresstancetto breathing becomes natiosghle (filters), or when adors can be detected coming
throughthecatridge Rearatorsshould be checked and ingoected regulaly by manegamant/apavisary dfigdsfor
demnliness denging o filtersand cartridges propar use wear and teer, and integyity of fundiondl partssuch asinhelation
andeddaionvaves Beardscannat bedlowed far workersin jabswhich repuireresairator usegefar adequgte
pratection

3 Mataid Saety Data Shedts(MSDSS) should bemedereedlly accessbletoworkers

A damicd subgancesinventary should becomypiled for eechwork areas. Coplesaof MSDSsfor those substances
presmt intheareashould be ket reedily avalable and acoessbletowarkesinthearea

4 Usegoproved ity containasfar doregeof flammeble solvanisin thework aress
11 Labd demicd conteisdealy ondl contaners
6. At the Conley Siredt fadlity paint goray booths resume opaaion of theexhaudt vantilationfansasquidkly aspossble

Thenext st of recommendaionsare medeto address prodemsin thewark boet lamingtion areaas areaut of the Decamber
1987 arvey.

7.  Whensding ar ginding onfibergassladtic lamineted surfaces dwayswear eyeprotection and reairatarsto protect
fromdugt expoare

8 Lamingtion gparaorsshould dwayswear govesand should nat weeh thar skinwith solvents

9. Lamingtionof svdl patsshoud bedoreinthegoray boath when possble

10. Regaraorsshoudbewomn by laminstorswhenever fyrene concantrationsexosad S0 pom.

Thefind s2t of recommandaionsreledt thefindingsaf the OSHA monitaning

11.  Intheguray pantingaeadt theduminumfising boeat plart, improvamantsshoud bemedein theexdnald vantilaion
andlor work predicesto reducethelevesof znc dromateand sdlveanisinthegperators bresthing zones: Intheinterim,
the paintersshould be provided with an efediveresaratary pratedion program.

12.  Andfediveresaraary praedion program should be provided to dl workers at the Conley Siret fedility whowark
withisooyanetesin foaming gparaions ar who work with urethene and arganatin peints

13.  AttheCorley Sred fadlity, foaming oparationsusing isocyanetes and Soray peinting operations; should betargeted for
verilgionimprovamantsto mantain arbome conoatraionsbdow cooupetiond hedth limits



14.

16.

Whenever weding ispafamed in confined goeces such asbdow dedk ingde et hulls medhenicd ventilaionar
arlineregaratarsshould be used to pratect warkersfrom inheling welding contaminents: If metenidspresant could be
exaoded by wdding, medhenicd ventilaion must be provided to mainiain arbome conoantrationsbdow exlasvelevds

Workesexposad toisooyanetes should be provided with amedicd survllance programwhich shouldindude
predacamant and annud mediical examingtionswith paticllar enphessontheregaraary sydem: Theseexamindions
dhoudindudeddaled medicd and work hidariesand pumonary fundiontess For further guidence, refer tothe
NIOH aiteiadocument for diisocyandes, " Gritariafor aRecommended Sandard ... Ocoupetiond Expoareto
Diisocyanetes', NIOSH pubdication no. 78-215.

Woarkersexqposad to tyrene shauld be provided with amedicdl aurvallance programwhich should indude preplecamant
and anue medicd examingtionsgving gpaad atention to the nevous sysiam, ki, regairatary tradt, liver, and eyes For
further gudanog, conauit the NIOSH aritariadocumeant far dyreng, " Gritariafor aRecommended Sandad. ...
Oooupdiond Exposreto Syrene’, NIOSH pubdication no. 83-119.

Informetion bowt theavalability of NIOSH publications can be dotaned from the NIOSH publicaions office et tlephore
no. (513) 533-8287.
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IX. DISTRIBUTION AND AVAILABILITY

Copiesdf thisrgpart arecurantly avallable upon repuest from NIOSH, Divison of Sandards Devdopment and Tedhndogy
Trandfer, Rubications Dissaminetion Sedtion, 4676 CaumbiaPakway, Ginainneti, Chio 45226. After ningty (90) daysthe
report will beavaladethrough theNationdl Tedicd Informetion Savice(NTIS), Singfidd, Virgnia22161. Infometion
regarding itsavalahlity through NTTIS can be datained from the NIOSH Rublications Office a the Ginainneti, Ohio address

Copiesdf thisrepart havebeen st to:

1
2
3.

4.
5.

United Bratharhood of Capantersand Jainersof Ameica,
Wadhingon, D.C.

Locd Union#2306, United Brotherhood of Capantersand
Jonesof Amaica Monticdlo, Arkansss

MonArk Boat Company, Montiodlo, Arkansss

U.S Depatmeant of Labor, OHA, Region VI
Apprapriate hedth and ety egendesof the Sate of Arkansss

For puposssdf infaming the"dfected employess’, theemployer will promptly *podt” thisrepart for apaiod of thirty (30)
cdendlr daysin prominant placesthroughout thefadtary whereit will be acoessbleto the dffectied employess

X. REFERENCES

Natiordl Intitute for Ooupeiiond ety and Heelth. NIOSH menual o andlytical methods V. 2, 3ded,
Gingineti, OH: Netionel Initutefor Oooupationdl Sefety and Heelth, 1984, (DHHS (NIOSH) pubdication 84-100).

Oooupdtiond Medidne- Rindplesand Pradticd Applications 2nd Ed, Carl Zenz, editar, pp 1032-1035, Y earbook
Medicd Publishers Chicaop, |1, 1988,



TABLE1

Rubdished Exposure Limitsand GuicHines
for Sdected Subgtances Sarpled

(Asof 1987)

Sidance Maximum Allowed or Recommaded Conoatrdions  Sourcedr Qitaia

Mehylenebisphenyf
isocyanete (MDI)

Mehylenebis(4-cydo-
hexlisocyarete)

Methyl ethyl
ketone paraxide

Syrene

Tin, organic compounds

Tduene

02mgin?
(g

02mgi?
(cling)

011 mg/n?

(cding

15 mg/ne
(ceiling)

100 ppm

200 ppm

150 ppm
300 ppm

200 ppm

TWA

0085 myin?

0085 mg/3

30 pom
100 ppm
0.1 mg/me
100 ppm
200 ppm

100 ppm

ACGIH
(2987 curentvdue)

ACGIH (1986-87)
(propossd new value)

OHA

NIOSH

ACGIH
(2987 curentvdue)

ACGIH (1986-87)
(proposed new vaue)

ACGIH

ACGIH, NIOSH
OFHA

ACGIH, OSHA, NIOH
ACGH

OHA

NIOSH



Substance

Xylere

Zinc chromae

TABLE 1 (continued)

Published Exposure Limitsand Guiddines
for Sdected Subgtances Sampled
(Asof 1987)

Maximum Allowed or Recommended Conocantrations Sourceof Criteria

STEL TWA
150 ppm 100 ppm ACGIH
100 ppm
200 ppm 100 ppm NIOH
— 50ugim’, asCr ACGH
(chromium VI compounds)
(1987 curant vaue)
10ugm?, asCr ACGIH (1987-88)
(CadnogendassAl)
(proposad new veue)
(confirmed humean cardnogen)
100 ugm’ — OHA
(celing)
(esdromaey)
— Lugh® asCr (VI)

(cardnogenic dhromium VI) NIOSH


adz1
100 ppm


TABLE 1 (continued)

Abrevigions:

STEL: short-term exposurelimit; the maximum concertration to which workers may be
exposed for no longer then 15 minutes & atime

TWA: timewdghted average the average concentration for an 8-hour workday
Cdling: aconoantration thet should nat be excasded

ACGIH: American Conference of Govemmentdl Incusirid Hygienists

OSHA:  Ocoupetiond Sefety and Hedlth Administration, U.S Department of Labor

NIOSH: Nationd Ingtitute for Ocoupetiond Sefety and Hedth

Units
mg/m3. - milligrams of contaminant per cubic meter of ar
ug/m®  micrograms of contaminant per cubic meter of ar

pom:  patsof contaminant per million partsof ar, by valume



TABLE2

Syrene Sarping Reduits*
Work Bogt Lamingtion Area
MonArk Boet Compery
Monticdlo, Arkansss
HETA 86441
Decamber 1, 1987
Parsond ExposreMaonitored Airbome SyreneVepar Levd
(pom)
Hull Lamiretor 32 ppm
Hull Lamiretor 29 ppm
Hull Lamiretor 32 ppm
Hull Lamiretor 29 ppm
Hull Lamiretor 33 ppm
Srdl PatsLamirdor 39 ppm
Srdl PatsLamirgor 44 ppm
Srdl PatsLamiror 33 ppm

OSHA Pamissbie ExposureLimit (8hour TWA) =100ppm
ACGIH Threshad Limit Vaue (8-hour TWA) =50pom

NIOSH Recommended Exposre Limit (8- to 10 hr-TWA) = 100 ppm

pom = Patsaf Syrenevapor par million patsaf ar, by vdume
TWA =Timewdghted average (avarage vdue duing an etire dhift)

* Meeared by adledtion on dharocd tubes andyzed by gesdrometogrgphy.



Sampling

TABLE 3

Selected Sampling Results from OSHA Inspection

MonArk Boat Company
Monticello, Arkansas
HETA B6-441

February - May 1987

Product, Process, or Measured Alrborne Concentration

Date Substance Sampled During Sampling Period &(As TWA)

2/12/87

2/12/87

2/12/87

2/25/87

3/10/87

Aluminum Fishing Boat Plant

Tocluene 30-35 ppm -
(wash thinner) (detector tube)

Toluene 160 ppm (147 ppm)

{(spray painting)
Xylene 94 ppm (88 ppm)
{spray painting)

Chromates 14 ug/m3 (13 ug/m3)
(paint primer)

YWork Boat Lamination Area

Not sampled by OSHA

Recreatjonal Fiberglass Lamination Area

Styrene 31 ppm (28 ppm)
{lamination helper)

Evaluation Criteria

STEL

150 ppm
(ACGIN)

150 ppm
(ACGIH)

150 ppm
(ACGIH)

100 ug/m3
(OSHA)
(ceiling)

100 ppm
(ACGIH,
NIOSH)

IWA

100 ppm
(ACGIH, NIOSH)

100 ppm
(ACGIH, NIOSH)

100 ppm
(ACGIH, NIOSH,
OSHA)

1 ug/m3
{NIOSH)

50 ppm
(ACGIH, NIOSH)


adz1

adz1

adz1


TABLE 3 (continued)

Sampling Product, Process, or
Date Su
3/10/87 Styrene

(chopper gun helper)

3/10/87 Styrene
(chopper gun helper)
(15-minute samples)

3/11/87 Styrene

{Gel coat operator)
3/11/87 Methyl ethyl ketone peroxide
3/11/87 Methylene bisphenyl

isocyanate (MDI)
{foam operator)
(15-minute samples)

HETA 86-44]

Measured Airborne Concentration

od (As TWA)

36 ppm (33 ppm)

140 ppm .
114
30
as
22
78
26

36 ppm (32 ppm)

Kot sampled

(No adequate sampling and analytical method)

0.039 mg/m3 = ______
0.013 mg/m3 ______

0.013 mg/m3 = ______

Evaluation Criteria

SIEL

100 ppm
(ACGIH)

100 ppm
(ACGIH)

100 ppm
(ACGIH)

0.2 mg/m3

(ceiling)

(ACGIH, OSHA,
NIOSH)

TWA

50 ppm
(ACGIH)

N/A

50 ppm
(ACGIH)

N/A


adz1

adz1


TABLE 3 (continued)

HETA 86-441
Sampling Product, Process, or Measured Airborne Concentration Evaluation Criteria
Date Substance Sampled During Sampling Period As IWA STEL IWh

2/10/87 Methylene bisphenyl 0.0007 mg/m3 = ———— 0.2 mg/m3 N/A
isocyanate (MDI) (15-min., sample) {ceiling)
(Foaming operation {ACGIH, OSHA,
in Rigging Shop) NIOSH)
2/25/87 Methylene biaphenyl {15-min. samples}  ———- 0.2 mg/3 R/A
isocyanate (MDI) 0.16 mg/m3 (ceiling)
(Foaming operation 0.21 (ACGIH, OSHA,
in Rigging Shop) 0.57 NIOSH)
2/24/87 Organotins 0.38 mg/m3 © (0.039 mg/m3) —————- 0.10 mg/m3
(painting) (operation lasted (ACGIH, OSHA,
for 49 min.) NIOSH)
3/12/87 Methylene biasphenyl {15-min. samples)  --———- 0.2 mg/m3 N/A
and isocyanate (MDI) N.D. {celling)
5/13/87 (Painting) N.D.  eeem— (ACGIH, OSHA,
NIOSH)
5/13/87 Methylene bis(4-cyclo- (15-min. samples)
hexylisocyanate) 0.052 mg/m3 T mem——— 0.11 mg/m3 ————-
{painting) 0.180 {(celling)

. (ACGIH)


adz1

adz1


TABLE 3 (continued)

Abrevigions:

STEL: short-tem exposurelimit; the maximum concentration to which workers may be
exposed for no longer then 15 minutes a atime

TWA: timeweghted average the average concentration for an 8-hour workday
Cdling: aconoantration thet should nat be excesded

ACGIH:  American Conference of Govammentd Industrid Hygienigts

OSHA:  Ocoupetiond Sefety and Heelth Adminitration, U.S. Department of Labor

NIOSH: Nationd Ingtitute for Ocoupetiond Sefety and Hedth

Units
mg/m™ milligrams of cortaminert per cubic meter of &
ugm™  micrograms of contaminant per cubic meter of ar

ppm:  patsof contaminant per million partsof ar, by vaume





