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SUMMARY

On Feoruary 27, 1986 the Nationdl Inditute for Oocupetiond Sty and Hedlth (NIOSH) recaved arequest to
evduateapatentid hedth hezard fram exposureto adoestos during the menufediure of an egohelt-besad rodfing
compound & Grundy Indudtries Inc, Jdigt, lllinais

Anewvironmantd survey was conduded in April 1986, and pasond sampleswere adllected negr thebresthing
zonedf theamployessto asssssemployes expoaresto arbome asedosfibars A tatd of sx ar ssampleswere
callected near the bresthing zones of four employess: The agbestosbeg opener and the contrdl pend operator were
monitored for gopraximetdy four hoursinthemaming and four hoursin thedtenoon, and thefarklift driver and a
dgpenang lineworker waremonitored for gopraximetdy eght hourseech

Tatd fiber countswaremede anfive o thesx samplescdlledtedt the Sixth filter was ovearlceded with periculatesand
coudnat beandyzed. Tatd fiber countsranged from 0.08to 0.37 fibersper cubic oantimeter o ar (fiberdoc) asa
timewaghted average (TWA) conoantraion. Themaming sample adllected on the asestos beg opener was
identified by thelaboratory asadbestosand showed aconoantration of 037 floc. Theathe four ssampleswere
identified asamix of adoestosand cellulose. Since asbedoswissthefiber bang usadinthe product being
menufedured ontheday of sampling, it isreesonedleto assumethat the mgarity of fibers counted were aoestos
Thardare thesesampleresitsare comperad to the adbetos aritaria. The Oooupetiond Sefety and Hedlth
Admindration (OSHA) Pamisshle Expoare Limit (FEL) for adoestosis02 fibergac. Duetothecaranogenic
neturedf agoestos NIOSH recommendsthat employes exposures bereduoad to thelowvest feesblelimit.

Theesamplereatsfdl inthesamegenard range ssthose samples aallected during previous NIOSH
invedigations of thisfaality (1.e those destribed in NIOSH Hedlth Hazard Evaugtion Reparts 81-477-1192 &
83-433-1479).

Onthebegsaf theenvironmentd detacdllected, it hesbeen detlamined thet ahedlth hezard from overexpoaureto
abedosddexd a thetimedf thissurvey. Recommanddionsfar maintaining adeenwaork steand other meeaLres
for reduding adbestos expoares are contained Section VI of thisreport.

KEYWORDS SC 2952 (Pavingand Rodfing MateridgAgphdlt Feltsand Coatings), asbestos rodfing
compounds
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INTRODUCTION

On Feoruary 27, 1986, the Nationd Indtitutefor Oooupationd Safety and Hedlth (NIOSH) recaived areuest
fromtheownar and meneger of Gundy Indudries Inc, Jdlit, lllinals to evaluete employee expoaresto adoestios
during themenufadiure of an agahelt/adbestios rodfing compound. NIOSH hed previoudy conducted hedlth hezard
evaugionsof thisfadlity in 1982 and 19832.

A NIOSH invedtigetor condudted an environmenia survey of thefadlity on April 11, 1986. Duingthissuvey
pasond bregthing zonear sampleswere odllecdted to evdugte employee expoaLresto adhedosand deeminethe
patentid for thegoreed of ashestosfibersfrom thebeg gpening oparaion to ather arees of thefadlity. A letter wes
st tothecompany on une 30, 1986, ddaling theredLitsof the April eviranmantd aurvey.

BACKGROUND

A. Hat Produdion and Workforoe

Thiscompary hesbemn a itspresant location Snce Jnuary 1975. Itisamenufedurer of rodfing
compoundscontaning primetily agohelt, minerd airits and adoetos At thetimedf thesurnvey thecompery
hed anamud produdion rate of gopraximetely 3 million gellonsand employed up to tenwarkersinthe mixing
and peckaging department.

B. PooessDesyiptionand Employee Duties

Agohdt, contaned inagioregetank autsdethe bullding, ispumped through an endossd sydemtoan
endosad mixing terk ingdethe building. Bagscontaining 50 kilogram cekes of asbestos aregpened and fed
atoaconveyar sydem. A fluffing oparaion to egitatethefibersfalowsthefiber inrodudion and thefibers
aontinuedown theendosed conveyar lineto themixing tarnk. After mixing, thefiber isencgpaulaed and litile
asbegosdud isgenaraed. Appraximatdy 1.3 poundsof drysatile asdbesios are added per gdlon of agahdt.
Theagahdt and adbetos mixtureisdigoensad into contaners capped, lebded, and placed on pelletsfor
trangoort.

Oneamployeewarksdrently with the 50 kilogram cakes of asbesios, opening and lceding themanto a
conveyar sysem. Empty abestosbegsare placed in cardboard boxes and sant to atrash compector for
dgpos. Anothe employeeisregponsbefar gparation of the.contrd pend which monitarsand regulaesthe
amount of ingredatsintheagohdt/agoetosmixture: Theramaning empoyessareinvavedinthepeckeging
o thefind produdsand their dutiesindude digpenaing, cgaping, and lebding. Finished produdsareplaced on
pelletsand trangparted by farklift trucksto sorage areeswithin thefedlity. Additiorelly, oneaemployee
warking inthe peckaging areasubdtitutesfor thebeg opener asnecessary.

Reoantly the company hesbegunto useacdlulosefiber asaguditutefor adoetos Atthetimedt the April
1986 arvey the usedf thisadllulase rodfing product acoounted for lessthen 5% of produdion.



C. BEngneaing, Admindraive and Rasond Raedive Contrds

Locd exnad vantilaionisprovided & the beg opening oparaion and employess (beg opener and contrdl
pend oparatar) arerenuired to wear asngle usedigpossble mesk and dioosshle coverdls as additiond
praeion. Sncethetimedf thefirs NIOSH Hedlth Hazard Evaugtion the compeny hes 1) mede
modificatiorsin thelocd exhaudt ventilation sygam at the asbestosbeg opening aperaion; 2) inddled aduet
odlledion system equipped with ahigh effidency particulatedr (HEPA) filter & the asbedios beg opening
oparaion; 3) bullt achangeand shower room far employesswarking inthe beg opening areg; 4) added a
preumdic pafomto ad the beg apener with thelifting of the S0 kilogram cake of egoedios 5) inddled adgt
odlledtion system equippad with aHEPA filter at the tresh compedtar; and 6) end osed thetrash compedior by
buldngwalsaround theequipmant.

ENVIRONMENTAL METHODSAND MATERIALS

Duing thesurvey evironmentd sampling was condudied to detamine employee expoauresto drbome adoestos
fibas Rasord bregthing zonear ssmplesfor afbetosware adlleded on AA 25 millimete filte'scomnedied via
tygon tuing to bettery powered sampling pumps oparating a 20 litesper minute: All ssmplesadlledted were
andyzed aooording to NIOSH method 74009 utilizing phase cortragt micrasoopy.

EVALUATION CRITERIA

A.  Bwviromatd Qitgia

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
emronmand evdugtion aitaiafor asssssmat of anumber of demicd and physcd epats Theeaitaia
areintended to uggest levd s of expoaureto which most warkersmay be exposad up to 10 hours per day,
40 hours par wesk far awarking lifedimewithout experiendng advasehedth effedts  Itis however, important
tonotethet nat al workerswill be pratected from advarse hedlth effedisif tharrexposuresaremaintained bdow
theelevds A sdl pacaiage may expaience advaere hedth dfedtsbecause of indvidud susogatihlity, a

preexising madicd condition, andlor ahyparsansitivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
eviromat, or withmedicaions or persond hehitsof thewarker to produce hedlth effedsevenif the
oocypationd expoaresarecontrdled & thelevd st by theevdugtion aitaion. Thesecombined dfedsare
often ot consdared intheevdugion aiteia. Also, some sUidianoes are aosorbed by direct contat with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoare. Firdlly, evdugiion aitaia
mey chengeove theyearsasnew infammetion on thettaxic effeds of enagat becomeavaldde

Thepimary sourcesof evironmeantd evdugtion aitenafar threwarkpaceare 1) NIOSH Gritaia
Dooumantsand recommended exposurelimits (REL 9), 2) the Amarican Conferencedf Governmenta
Induetrid Hygienids (ACGIH) Threshdd Limit Vadues(TLV'Y, and 3) the U.S Departmeant of



L abor/Oooupationd Sefety and Hedlth Adminidration (OSHA) oooupetiondl hedth dandards: Often, the
NIOSH RELsand ACGIH TLVsarelower then the corresponding OSHA dandards Bath NIOSH
RELsand ACGIH TLVsuadly arebesad on morerecart informéation then arethe OSHA dandards The
OSHA dandardsdso mey berenuired to tekeinto aooount thefeesihlity of contrdling eqposuresinvatious
indudrieswheretheagatsare used the NIOSH RELS by contrest, arebesed primarily on concamsrdating
totheprevention of cooupetiond diseese In evauting the expoaLrelevds and therecommendaionsfor
redudng theselevelsfound inthisrepart, it should be noted thet indLery isreopired by the Oooupetiondl Sfety
and Hedth Act of 1970 (20 USC 651, et s3,) to meet those level s padified by an OSHA dandad.

A imewdghted average (TWA) exposurerdearsto theaverage artoome concentration of asudance
duinganome 8to 10-hour workday. Some sUbdanoes have recommended hart-teem expoaurelimits
(STEL) ar calling vdueswhich areintended to SLppdemant the TWA wharethereare recognized taxic effeds
fromhigh, fort-tem expoaures

NIOSH recommendsthet employes expoaLresto asdbestosbereduoad to thelowest feegblelimit, dueto the
cadnogenic returedf thissubdance. TheNIOSH REL st in Sqtember 1976is0.1 fibasgrede then 5
micansinlength per aukbic cantimeter (fibarga), whichwies e thet timethelowest levd detedtable by phese
contragt micrasoopy®. Phesecontragt microsoopy istheorly pradiica andlyticd tedniquecurently avalble
toindLery and dffidd egendeswhichisveid and rgroducble Thelowedt levd detedtbleby phesecontredt
micosoopy iSO fibersgregter then 5 micronsinlength per cubic centimeter (fibersio). On une 20, 1986,
OHA issued afind dandard for adestoswhich loveredthe PEL from 20fibardocto 02 fibagac asan
8-hour TWA expoare TheACGIH hesrecommended aTLV of 2fibagocfor drysatileagoestos the

typebang usdinthisgparaion
ToxicdlogiceP®

Adedtosisagengic tem goplied toanumber of hydrated mingd sllicates induding drysdile amesite
aodddite tremdiite, and anthophyllite. Adoeiosconggtsof fibersdf varying9ze odor, and texdure The
usssof ededosarenumaousandindudethammd and dedricd inslaion, fireblankes sty garmans filler
for plagtics and rodfing metaids Themodt taxic route of entry into the humen body for asbetosistirough
inhdaion. Themost widdly recognized diseeses caused by adbestosare asbedios's canoar of thelungsand
dgedivetrad, and mesathdioma

Sudieshave condusvey shown the assodation betwean adbestos exposre and canoar and adbetossin
humens Adsestodsisalung dsorder dreredtiernized by adiffuseinterdtitid fibrogs induding deurd dangesof
fibrossand cddfication. Adsesosbodiesmey befoundinthe goutum, and theworker exhibitsrestricive
pumonary fundion: Accompenying dinicd drengesmey indudefinerdes finger dudaing, dysones, dry
oough, andoyanods: Thesefindingsmay beddayed inans 10- 15 yearsfdloning cessation of expoare

Bronchoganic cardnomaand mesathdiomaudf the pleuraand paritoneum ared <o caused by adbestos
expodre Excessssof canoer of the somech, adon, and rectum have bean found among asoestos
wokes Thesecanoasmey oocur fdloning avay limited exposre 20to D yearselier.



VI. RESUL TSAND DISCUSSON

Tatd fiber countsweremede on five of the Sx adoestos samples adlledted, agixth filter was overlceded with
paticuatesand could nat beardyzed. Tatd fiber countsontheremaning fiveandyzele samplesranged fram
0080037 fibersper cbic oantimeter of ar (fiberdec) asatimeweghted avarage (TWA) concantraion. The
moming samplecallected from the adbetios beg apener wasidentified by thelabaratory asetestosand Sonved a
conoatrationof 0.37flec. Theather four andyzahle sampleswereidentified asamix of adbestosand odluiose
Snog aesoswissthefiber baing used inthe product baing menufadiured the day of sadling it isreesonedletto
asumethd themgarity of fiberscounted wereadoestos: Therdfore, these sampleresliitsare compared to the
abedosaitaia

Themoming and atemoon sampdles odllected near the reething zone of the asestos beg opener warebath doove
theNIOSH REL and thelessringat OSHA PEL. Themoming sarpleadllected neer thebresthing zone df the
contrd pend oparatar was overl oeded with particulates and was nat andyzeewhile the dtamoon sardewas
abovetreNIOSH REL and the OSHA FEL. Samplesadllected from thefarklift operator and oneemployee
wakingonthedgoanang linewereabovetheandyticd limit of detedtion but werebdow the OSHA PEL.. Saple
resdtsdongwith dl patinet ssmpleddaarepresanted in Teblel.

Sncethetimedf thelag NIOSH hedth hezard evdudion in 1984 savard of the NIOSH recommendstionswae
implemanted, induding; 1) endosing the asbestios beg opening conveyar, 2) endosing the asbediosbeg trash
compedtar, and 3) ingtalling locd exhaust ventilation equipped with aHEPA filter a the asbestosbeg tragh
compectar.

Rior tothislatest HHE, empty begsfrom the agestos beg opening oparation were placed in cardooerd boxesand
st toatrash compector when thebax wasfull. Thiscompedtor weslocated inan gpen areaaway fromthemixing
ling howeve; the compedtar wasnat endased and wesnat locd exnaugt ventilated. Duning compedtionar
dgdacament would causetheescgpedof sTdl anountsof esbedosfibarsremaninginthebegsino thegenerd
warkroomar. Sncethistimethetrash compedtor hesbean endosed and equipped with adugt cdlledion sygemto
prevent the goreed of asbediosfibarsto aher arees of thefadlity.

Duingthe April 1986 survey employessweredill using sSngeuseresaraorsfor protection egaing asbedosdudt
fibars Sngleuseregairaarswill nat provide adeouiate pratection againgt the canoer causing potentid of agbestos’.
Thenaw OSHA dandard for asbedios oedfiesthe use of half mesk resairatorseuipped with high effidency
paticuatear (HEPA) filtersin aresswhare adoedosisabovethe OSHA PEL.2 NIOSH recommendsthe use of
upplied ar rearatorsor asdf contained bregthing goparaus as pratedtion egaing asbestosbecause of concam
about theusedf dug, fume and mis regairators and ather ar-punifying resairatars againgt caranoganic ubdances
induding adbetos Excessveleskege of agudance such as ashedosinio thereairator dueto ether ineffective
filtration or leskege around apoor sed isunecogptable and presantsapotantialy ssrioushezad to thewearer

Whilethe compary hesingdled achenge and Sonver room for theemployssswarking with the aoedtiosfibersit is
nat required thet theseemployess hower priar to leaving thefadlity eech aftenoon. Inarder to conply withthe
new dandard it isrecommended thet the company requireand efarcethe use of howersesch dtamnoon prior to
arpoyessleaing thefadlity.?

Thepradiced anoking, egting, and drinking inwark aressisingaprgpriste. Smoking canadt in comingionwith dhamicd and
physcd agatsintheworkplaceto produce ar incressethe vty of awiderange of adverehedth effedts Hladngfood,
adhink, or ather subdiances which are patentialy contamineted with taxic agentsfound intheworkplaog, inthemouth, may



increeseaworker'sasorption of theseagants: Smoking hesather detimantd efectswhich arerdevant to cooupetiond hedlth
and sy’

VII.

CONCLUSONS

Based ontheavironmentd samples odllected, it was conduded thet ahezardous stugtion did exit from expoaLreto esoedios
duingthisevduaion. All parsond bresthing zonear samples adllected exaastiad the NIOSH recommeandation thet expoaLreto
adhetosbe conirdled to thelovedt feesblelevd duetoitscardnoganiaty. Timeweghted avarage conoatrationsfar the
agoestosbeg opener exosded the OSHA PEL for adbetios Additiondlly, the eftemoon sample collected neer the bregthing
zonedf the contrd pend operator dso exossded the OSHA PEL for adbetos Samples cdlledted & thedigpanaing lineand the
farklift operator werebdow the OSHA PEL.

VIII. RECOMMENDATIONS

1

Suitutionisthe recommeanded method far contrdlling cooupetiond expoaLresto toxic ubgances. Adetosshoud
bergdaoad wheretedmicaly feeshle by asbdituiewith thelovest posshletaxiaty. Theusedf asubditutewoud
prevat expodredt curant employessto acanog causng apat aswel asprevant fullreexposresof rodf tear-off
workes

Apdicaion of enginering contrd methods (isdlation, endaaure, and ventilation) should be usad to contrd
oooupetiond expoareto asbediosif aqutablenditute doesnat exdid.

A routine housekegping procedure should be etablished and pafomed evary dey & theend of thewarkdhift. The
areashould bedeaned usng aninduatrid type veouum equipped with aHigh Efidency Paticiae Air (HEPA) filte.
Dry sivesping of theareashould never bedlowed. Good housskegaing, regulaty scheduled maintenence, andwark
pradicesare essantid to maintaining low levdsdf arbome asbetos

Resaratorsshould be used during nontroutine gperations (eg deaning asall & thebeg opening warkdation, deening
or reparing exneus dudwork, ec) ar a ay imewhen the potentid for expoaureto asbestos abovethe NIOSH
recommanded levdsedds

Theused regaratarsrequiresthe esdebliment of en efediveregarator program. Resaratorsrequire quantitativefit
teting, maintenenoe, deaning, and training of enployessin ade to bedfedtive

NIOSH recommendstheuseof applied ar rearatorsor asdlf contained bresthing goparaus asprotedion eagaind
atbedos Air purifying resairatorsare nat acogptablefor usewhen working with asbestos or abestos-containing
produds

Employesswho arerenuired towear resaratory pratection should bedean avento the paint thet thereisno
posshleintaferencewith the seding Surfaces of theregardor.

The predice of weaing dgpossile coverdlsand digoosaile heed covaringswhich cover theentirescdp should be
continued

Employessshoud nat bedlowed to leavethewarkplaoe or enter desgneted lunch aress untll eseblished
Oecontamingtion prooadres have beenfdloved. Employessshould berequired to fow and chengedathes priar to
leaing thefaality inthedtanoonto reumhome:



10.

Woarkersshould be counsded onthe patentid dengersfrom expoaureto asbestos Worker'swho do nat oeek,
reed, write, or underdand English should be provided with training or written informetion on the hezards of expoareto
adbedosinthar netivelanguege

11 Eating, drinking, and smoking shoud be prahilited in roomswhere adoetosishended or processad. Employess
shoud nat cary their dgaretteson thework Stewhenworking with esoesios
12 Ervironmentd sampling should be conducted onaregular besisto asauretret employeeexposresarebdow
aoogatedelimits
13 Medicd monitoring of asbestoswarkersshould be continued and should indude preliacement and annud physicd
examirdiorswithempheasonthepumonaty s/dam
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TABLE1

Rarsond Bregthing Zone Tald Fbarsper Culic Cantimeter (fibargoo)

Gundy IndLerries Inc.
i, lllincis
April 11, 1986
Job Classfication/Locetion SardeTime Hberdoc*
(minuey

Asbestosbeg operer 232 037

211 023
Contrd Pand Oparator 24 *x

213 023
Foiift Driver 476 007
Rller @dgpasngline 474 008

* -fibasgrede then 5 micransinlength per aulic cantimeler (fibarsioc)
** - Hlter was overlceded with particlatesand was nat andlyzed
1 - ssmplewasidentified asadbestosfibars dl aher smplesweareamixturedf asbetosand cdlulose

LABORATORY LIMIT OF DETECTION: 003 fibersper fidd or 1500 ibersper filter

EVALUATION CRITERIA:
OSHA - 02fibardcc
ACGIHTLYV - 2fibadacfor drysatileasbedios
NIOH - lowest feegblelimit for canoar causng egat



