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SUIMMARY

OnMay 2, 1986, theNationd Inditutefor Oocupetiond SAfety and Hedlth (NIOSH) wasrequested to evaugte
employeeeqpoaresa Allen Indudries Inc, Harin llinais (the nemewas subssquantly dhenged to Shdle-Glae).
Thereguestar was conoamed with various dnamicals usad in themenufediLre of ecoudticd resneted fiber insulaion

In June 1986, NIOSH invedigetorscondudted aninitid survey a thefeality. In September 1986, an evironmanta
urvey was condudied duing which parsond bresthing zoneair, generd areaar, and bulk ssmpleswere adllected for
adbedios phend, anmonia 1,1, 1-richioroethene, vinylidene dnlaride, cartoon monaxide, hexamathylengieraming
fameldenyde tatld paticulate, and regaredle paticulate. A fallow-up environmenta survey wiss condudied on April
8, 1987, duingwhich parsond and areaar ssmdlesfor tduene diisocyanete (TDI) were odllected.

1,1,2-Tridhorogthenewas detedted in two of eght samples adlledted &t timeweighted average (TWA)
conoatrationsof 032 and 063 partsaf contaminent per million patsaf ar (ppm). Thesevduesweaebdow the
NIOSH Recommeanded BExpoaureLimit (REL) of 350 pom asa 10 minute aaling, and the Oooupetiondl Sefety and
Hedth (OFHA) Ramisshle Expoaure Limit (PEL) of 380 ppmasan 8-hour TWA. Novinylidenediaideweas
Oetedtad inthese samples abovethellimit of detection (LOD) of 001 microgram (ug) per sample. Famddehydewes
foundto bebdow thelimit of quertitaion (LOQ) of 6 ugtubeinthefivesampdesadledted. Hexamethylengteramine
wasdaetted in only onedf fivesamplesa aconoatraion of 0044 pom. Thereareaurently no arbome aiteiafor
hexamdhylenddramine

Conoantraions af ammoniain detedtor tubbe samplesranged from 3 ppm to 22 pom, with ameen conoantration of 11
peminfivesampesadledad inthe Ailay Depatmat. Ammoniaconcanrationsranged from2ppomto 35 pom,
with amean conoatration of 13 pom, inten samplesadlledted inthe Hat Oil Departmant. Al ssmpleswerebdow
theNIOSH REL. of 50 gpom asaadling conoantration, and the OSHA PEL of 50 pom asan 8-hour TWA.
Detetor tbesamplesfor phend adlledted & the Hat Oil presseswerefound to belessthen thelimit of quentitetion of
5ppomfor thethreesaples adlledted. TWA conoantraions of carbon monoxide meeaLred diredly outsdeof the
ovasintheAirlay and Coeting Departmentswerelessthen 1 ppm and 4 pom, repadtively. Thesevdueswere
bdow the NIOSH REL of 35 ppm, and the OSHA PEL. of 50 ppmasa TWA expoare

TWA concantrationsof 8,72 and 13.78 my/M?3 tatdl particllatewerefound in parsondl samples cdllected intheNew
Compound Room, with TWA conoantrations of 243 and 226 mg/M® totd particulatein persond sarplescollected
inthe Old Compound Room. Onedf these samples exosaded the American Conference of Governmentd Indudrid
Hygiengs(ACGIH) Threshdd Limit Vaue(TLV) of 10 milligramsper aukic mder of ar (mgM°), but wasbelow
the OSHA PEL of 15 mgM?3for tatal nuissnoeparticdate: It should benoted thet regairatory pratection wies
reuired to bewom during themixing gperation. Bulk ssmpleardlyssaf aresn powdar containing telc shoved no
Oeletdblequantitiesof asdbestos
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Airbome conoantraions of 24-TDI werefound to beabovethe LOQ of 1 ugftubein only two of thesix persond
samples odllected (00036 and 0.0020 ppm). Airbame conoantraions of tota 2,6-TDI wasfound to beabovethe

LOQinoned 9x parsond samplesaallected (00030 ppm). These conoatraionswerebdow the NIOSH REL
and the OSHA PEL of 002 ppm asaterHminute oaling concantration.

Onthebessaf the detacolledted, theinvedtigetors cond uded thet apatentid for overexpoaureto nuisance
paticuaeabovethe ACGIH TLV exiged inthe New Compound Roomat thetime of thisaurnvey.
Recommencitions designed to reduce thisand ather expoauresinthe plant are contained in Sedtion VI of thisrepoart.

KEY WORDS SC 2295 (Resin Coeted Fatrics), resin, formeldehyde, phend,
nuissnoepatiodate hexamahylengdraming vinlidene
dhlaide tduenedisocyanete anmonia,
1,1 1-trichoroethene
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INTRODUCTION

OnMay 2, 1986, NIOSH renaved areguest fram an autharn zed rgpresantative of the Ama gameted Clathing and
TexileWakasUniondf Amaica, Locd 1374, far ahedith hevard evdugion & Allen Indugtries Inc., Henin, lllinois
Thereguestar was conoamed with employes expoaresto thevaiouschemicdsusad inthefadlity.

Ondne 13, 1986, NIOSH invedigatorscondudted aninitid survey & thefadlity. Anagpening conferenceweas
conducted with represaniaives of plant menegamant and thellocdl union, fdllowved by awelk through survey of the
aessdf conoam. Fdloning thissurnvey, records of recat OSHA ingoedtionswere datained, and addtiondl
infarmetion was abtained from the menufadurers of matendsusad inthe plant. On Sgptamber 4, 1986, an
evironmatd urvey wes conducted during which pasord bresthing zong, genard areg, and bulk ssmpleswere
odllected for agoetios phend, anmonia, 1,1, 1-richoroethene, vinylidene dilaride, cartoon monaxide, formeldehyde,
hexamahylenderaming tatd paticulate and resairdde paticulate Inorder to evduateaprocesswhichwasnot
gparationd duing theenvironmenid aurvey of Sgatember 4, afdlow-up evironmenta Surnvey wes condudied on
Apil 81987, during which pasond and areasamplesfar tduenedisocyandeweare adlledted. Prdiminary resLitsof
theavironmentd Survey werereparted by phone.on Decamber 19, 1986, with findl resLitsbaing tranamitted by letter
ondunel2, 1987.

BACKGROUND

Fdla-Gdoe famaly Allen Indudries islocated inHamn lllindis: Thepantsprimary product isacoudicd
resneed fiber inallaion for automahile goplications produced a arate of gapraximetdy 1,000 Ibsmonth. Theplant
hesbeen &t itspresant location Ince 1951, and hesundergone 2 mgar drudurd additionrssncethet time: Thecurant
fadlity encompesses 346 thousand souarefedt under roof, and employs 450 houty and 70 Haied employess Shift
timesare 7:00am - 3:00pm, 3:00pm - 11:00pom, and 11:00pm - 7:00am.

Thaeaefour mgar dvisoswithintheplat; Raw Maaids Hat Oll, Air Mdding, and Pedkege Tray. The
reguest encompessed thefird threeof thesedivisons: Oneareagpadified intherequed, the"Hat Bax', wasnolonger
ingpardion & thetimedf thesLnvey.

A. RavMagids

Attretimed theinitid survey, thisdvisonamdoyed Awokesove 2 diifts Itinduded thetwo mixing arees
refared to asthe Old Compound Room and New Compound Room, dong with the Aiday Department, eech of
whichisdsoussed ssparady bdow.

1 Old Compound Room

Inthisareg, two different resn sygams athamopladic and aphendlic, areprepared for useinthe Ailay
Degoatmatt. Theresnsydamsarecomposed of lonomer Resins (hylenemathearylic add and lonomer Poavder -
induding copdyme patid mad sdt) and Phendic Resn Foavder (induding hexamdhylengteramineand tdo). Two
compounderswark inthisarea. Resairators are required to beworm during the adiud compounding of theresin
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2. New Compound Room

Inthisareg, barium aifate, claum caborete, mixed dkyl phitelate estars payvinyl dlaridehomopdymer o
aopayme, ngatha, cldum axide, and carboon dlack areblendad to mekethevinyl pladisdl used inthe Air Mdding
Depatmat. Two compoundaswark inthisarea. Resaratorsarerepuired to bewom duning the actug
compounding of thepladisal.

3. Airay (Stip) Depatmat

Thepimary rav metaid used inthisareais catton shoddy whichissypdliedinlargebdes Thebdesarecomposd
o cottondenmand syntheticmetgids Theaatton metarid isfird teken from thebdlesand plaoad into fesd bled
baxes Itisthenformed into acontinuousshedt metarid onaconveyor line Next it istrangoarted to one of thethree
Airlay lines AttheAiray lines onedf thetwo resn metaids prepared in the Old Compound Roomisdigpansad anto
the cotton meterid asit pessesdong the conveyar sysem. Themdaid then entersacuning oven (450° - 500° F),
andispressad and aut asit leavestheoven. ThereisoneAirlay oparatar per ling andtwotofour "catdners' a theerd
o exhline

B. Ha Oll Dgoatmat

Inthisareadf thepart, partidly cured lankesfrom the Airlay department areteken from pelleisand placed inthe hat
all pressesfar curing and faming to the desired shgpe under heet (300° - 450° F) and presaure. Thereare 16 hat all
pressssin theareg, howeve, duetolimitationsin hegting cgpeaity, only 50%to 75% of thepressssmay beoparade
aayoretime Atsomed thepressess afibargassped isd <o plaoad inthe presswith theblanket. A vinyl aodiete
filmononesded thefibergassped causssit to achereto the lanket when hegted. Additiondlly, amold rdesseapant
isusad onthe pressssto prevant didking. Therdesseapant iscomposed primatily of 1,1, 1-tricdhorogthene (methyl
chlorofom) with some Dow Coming 20 Reesse Codting (stodderd solvent and xylene). Therdesseapatis
Jrayad ontothe presses, asnecessaty, by theemployess: Oneamployeewarkson ather Sdedf eech pressplading
new darkesin thepressand renoving themat theend of thepresscyde. A third employeesissomeimespresart to
tim themalded producdt. Insome cases onegraup of employessmay work twopresses. At thetimeof thesurvey,
gaximetdy 114wakeswaearpoyed inthisareaove the3dhifts Inaddtiontotheexising ganard vertilation,
svad ar moving fansareused by theardoyessinthisarea. Duing thesurnvey, compeny difiadsindicated thet plans
weaeundaway to providelocd exhagt veantilaion for thepressssinthisarea

AnEK Lireisds presatinthisdgoatmat. Atthisling anermdoyeegdiesapdyehylenetim achesveto some
of theformed blanketscoming fromthehat all pressss. Howeve, thislineweasnat oparaiond during thepaiod of the
evironmatd anvey.

C. Air Mddng Department

Inthisdgpartmant, thevinyl pladtisdl prepered inthe New Compounding Roomisautometically digoensed anto aatton
Hakasasthey travd downaconveyar. Thepladisdl isthen aured asthedlankesare conveyed through the ovas
located oneech of thethree coeting lines: Thefully aured blanketsarethen fomed inacdd mading gperationand
placedinapressfar find auting At oneling aflexbe poyurethene pedissomaimesused in dlacedf the.aation
barkel. Atthetimed thesurvey, 7Owarkeswaeardoyed inthe Air Mdding Depatmant over wwo dhifts The
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anployeegparaing thecdd mad pressislocated gooroximetdy 15 fedt fram theexit of theoven. Threeemployess
roaea thispostiononanhouly bess Eachdf theoversisenuipped with loca exneud vertilation, inaddtiontothe
gged vailainintheaea

MATERIALSAND METHODS

Pior to conduding theenvironmenta survey, records of recant OSHA invedigetionsat the plant were datained and
revieved. Addtiondly, meterid ssfety detashests(MDS) for themgar Sbdancesusad inthe plant weredo
ahtained and revieved. Basad on theinfarmetion datained from these sources asampling and anelyticd pratocdl
wasdesgned to assessamployes expoauresto sevad of theubdancesusadintheplant, aswel asthar posshle
reection and decomposition produds

In order to assessamployees expoaLres parsond samplesweare cdllected near the breathing zones of theemployess
Inaddtion, generd areaar ssmplesweare adlledted at sHet locationsto provide additiond infarméation on contaminant
conoatraionsa fixedlocations: All TWA ar ssmplesweare odllected using bettery-powered pumps oparading a a
oadficflow rate atached via Tygon tubing to the gopropride cdlledion media. A ddalled disoussonof the
contaminaniswhichweresampled for and themethod of ssmple adlledion and andlysis and therrationdl for adlledtion
isprovided bdow.

A. Adedos

A review of themetarid sefety datashedt for the phendlic resin powder usad in the Old Compound Roomindicated
thet tdcwespresant intheponder. Sncesomefamsof tac have bean fhown to contain gapredadleamounts of
achestos abulk sample o thisresin powder was dotained for asbestosandyds® Ardysisfor amcsite drysatile
codddite, adinditetremdlite, and anthophyllite asbestos contert wes conducted using pdlarized light microsoopy and
dgpagondaning teadniques

B. Fommeldehyce

Oned themgor resn sygamsused by the company utilized aphendlic resn poavdar. Duning thereedionswhich
tekeplace during the processing of somephendlicredins it ispossblefor fomeldehydeto beevalved! Thareforg
pasond and aeaar sardesfor fomd dehydeweare aallected in the Old Campound Room, wharethe resin powder
wasmixed, sswel asinthe Airlay and Hat Oll Press Depatmentswherefome dehyde might possbly bepresant
from thevdlilization and reection of theresn asaresut of thehigh taparaures of theoversand pressss Al
sampleswere cdllected using Suppd oo Inc. Oroo 22 sorbent tubes a aflow rate of gopraximetdy 50 cubic
catimeasa ar pa minute (aoimin). Samplesweareandyzed by gesdrametogrgahy with aflameionization
detector in aooordancewith NIOSH method No. 2502 with modifications? A comleteliding of thesampletimes
andlocationsisprovided in Teble L

C. Hexardhyleddramine

A review o themetaid ety detashegtsindicated thet hexamethylene:
tetraminewasd presant ssacomponant intheresn powdas Therdare, parsond and aeasamplesfor
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hexamathylengeraminewere adllected in the Old Compound Room, the Ailay Departmant, ad intheHat Ol Press
Depatmat. Sampesweareadlected on 37 millimeter (mm) gassfiber filtersfdlomed indineby Tenax sobart tubes
a aflow rated 0.75literspar minute (Ipm). Sampleswerelaer desorbed with methend,, sonicated, and andlyzed
wusng gesdrametaggohy withflameionization ddedion. A completelising of thesamdlelocaiosand timesis
providedin Tede2

D. Tod and Resireble Patialae

In order to assessthe conoantrations of totd particulate generated during resn compounding, persond and areadr
samplesfor tatd dust wereadlleted in the Old and New Compound Rooms: Samplesweare cdlledted & aflow rate
of 20lpm using sampling cassttes containing prewveighed 37 mm paywinyl dlaide (PVC) filtes Sampdesweare
andyzed by gravimetricweighing, batradting the previoudy detemmined tareweight of thefilter. Inaddition, ar ssmples
for reqarade paticdaewere adledted in eech of the compounding rcomsusng a0 millimeter nyloncydone
contaning aprewveghed 37 mm PV Cfilter e aflow ratedf 1.7 1pm. Inorder to detaminethe paroantaged dugtin
theregarablefradtion, these samplesweare adlledted Sdeby-sdedong with tatd particllatesamples A complete
liding of infarmetion partinant to ssmple adlledionisprovided in Teble 3

E 1,12-Tricdhorogheneand Vinylidene Chlaride

Thesdvat mixture usad asardeeseagant inthe Hat Oll Press Departmant contained ssitsprinaipel ingrediant
111-richoroghene Thaerdorg ar sampleswere odllectad to assessamployee expoaresto thissubdance
Addtionlly, Sncearecant laboratory fudy hed reveded thet vinylidene darideisaprimery proouct resuting fram
thethemmdl decompoasition of 1,1,1-richiorosthene, samplesweere collected to assess expoaLreto thissubdance®
Samplesfor these subgtanoesweare adlledted & aflow rate of gopraximetdy 50 admin using adheracel tubeadlledtion
media Each sampletubewasardyzad for 1,1, 1-richarodheneand vinylidene dilaride by gesdraméetogrgphy with
aflameionization detector in accordancewith NIOSH Method No. 1003 with modifications? A completelising of
sardetimesand locationsisprovided in Teble4.

F Anmona

Duing theauing of thethemmosding resn metand, thereedtion of thehexamethylengeramine with thephandiic
componat of theresin can leed to thelibaration of ammonia®® Air ssmplesfor anmonaweretherdfare collected
usngaDraggar hend pump and detedtor tubesin the Hat Oll Fress Degpartmant during the oparation of thepresses as
wadl asinthe Airlay Departman & locationsneer theauring overs

G.Pred

Phend wasdso agubgiancethet can beliberated from the phenalic besed resns systams patticulaty duing the
hesting and auring processss* A review of the OSHA recordisincicatied thet during aningoedtion on January 5,
1984, TWA conoanraions of phend inthe pressarearanged from 1.4 to 4.3 partsof phend par million partsof air
(ppm), withamean of 2.7 ppmin seven sample colledted. During asuiossguent ingpadtion on October 4, 1985,
TWA conoantraionsdf phenal ranged from 0910 29 ppm, withameend 1.7 ppmin ssven samplesadlledted. In
orde to vaify thet curant arbome conoatrationsof phend weredill of thismegnitude, detedtor tube messLremats
for phend weremedeinthe Hat Oil Press Departmeant using aDraeger hend pump and detector tubes
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H. Catoon Monaxide

Carbon monaxide can beevaved asawede product of theincomplete combustion of carbonecsousfud metaridsar
thethammd decompostion of processmataids To asssssthispatentid expoaure samplesfor caoon monoxide
wareddtanad inthevidnity of ovenslocated in bath the Airlay and the Coeting Departmants: Sampleswere cdllected
usng Dragger detedtor tubes atteched to bettery-powvered sampling pumps aperating & 20 admin

|. TdueneDiisocyangte (TDI)

Aspreviody dsoussd, afledlde pdyurahenefoem ped issomaimes usad asthebese metaid ononedf the
produds medkein the Coeting Departmant. Fdlyurethenefoamsare usLelly produced from therreedtion of isocyaretes
with pdyether or payester resnsdong with vaious other componats: Theisocyanstecomponatinfledde
poyuehenefoarsisgangrdly tduenedisooyanate with an 8020 ratio of the 24- isomer tothe 2,6- isomer®
Although thefoam uilized inthis processwes ddivared to the plant in apremenufadtiured Sate, the possibillity thet TDI
might begven dif asareaLit of ather therdessedf resdud monomer or the possble decomposition of thefaemtothe
monome during hedting inthe aoeting ovenwesevdugied. A review o theresuitsof previouss OSHA investigaions
hed reveded threeingances during which ar samgling for tdluene diisocyanete hed bean condudted. Thefirg survey
ooourred on October 7, 1985, during which concantrations of 0.12, 007, and 0.12 mg/M?2 24-TDI, and 0.15,
0076 and 0.15 mgM?3 2,6-TDI, warefound in threeshart-tam samples: During an OSHA survey visit conducted
onJanuay 17, 1986, 0 24-TDI o 26-TDI wasdetetted infour ssmplescdlledted. During asubseouent OSHA
urvey onJanuary 23, 1986, 2,6-TDI wasdaedtad in oneof four shart-term samples a aconceniration of 0025
mgyM?, and 24-TDI wasdetected intwo of thefour ssmples a concentrations of 002 and 0.01 mg/M3.

Inview of thesereaits it wes detamined thet additional sampling should be condudted to further eqaorethe
patentid for TDI expoareinthisarea. Sncethecodting linewhich runstheflexide plyurehenefoemwes na
gparaiond dunng thefird evironmentd Survey, afdlow-up survey wascondudted on April 4, 1987. Parsord
samplesfar bathisomersof TDI were cdllected for the cdld mold press operator who waorked in dosest praximity to
theoven and far whom previous sampling hed indicated detedtedlelevdsof TDI. Sncethreeempoyessrataedinto
the pressgparatarsjob onan haurly bes's samplesweare adllected conseoutively for eech erployeewhilewarkingin
thispastion Inaddtion areasampleswearecdledted & theexit to the coeting ovenwhere TDI conoaraions might
dsbepresat. Samplesweareadledted & aflow ratedf 1.01pm usingimpregneted gasswod tubesasthe cdlledtion
mada Samplesweareshipped to thelaboratory adld, and suibssguently andlyzed by high paformeanceliquid
dvomatogrgohy in accordancewith NIOSH method P& CAM 326 with modifications’ A completeliging of
infomeion patinat to sarpdeadledionisinduded in Tables.
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V. EVALUATION CRITERA

Asaguidetotheevdugtion of the hezards posed by workplace exposres NIO3H fidd 9af erploy
environmantd evdugtion aitaiafor asssssmat of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoaureto which most workers may beexposad up to 10 hoursper day, 40 hoursper
week far awarking lifeimewithout expaiendng advarse hedth efedts  Itis hovever, important to notethet nat @l
warkerswill be pratected fram adverse hedlth dfedsif thar exposresaremantained bdow theelevds A ardl
paroantage may expaience advase hedth dfeds becauseof individud susogatihlity, apre-exiding medica condition,
andlor ahyparsanstivity (dlegy).

Inaddtion, some hezardous SUbdances may &t in combingtion with other workplace expoaures thegenerd
evironmat, or with medications or persond hehits of theworker to produce hedlth effeds evenif the cooupetionel
eqpoaresaeconrdled & thelevd s by theevdugion aitaion. Thesecombined efedtsareoften not condderad in
theevduationaiteia Also, somesubdancesare absorbed by direct contact with the skin and mucous mambranes
and thuspatentidly increesetheoverdl expoaure FHrely, evdugtion aitaiamay drangeove theyearsasnew
infoametion onthetoxic effedtsof an agat becomesavaladle

Thepimary sourcesdf evironmanid evdution aitaiafor threwarkplaceare: 1) NIOSH GritaiaDocumantsand
recommencions[Recommended Expoare Limitsar REL'Y, 2) the Amaican Conference of Govenmeantd
IndLetrid Hygienigts (ACGIH) [Threshdd Limit Vduesar TLV'Y, and 3) the U.S Degpatmant of Lebar,
Oooupetiond Sty and Hedlth Adminidration (OSHA) oooupetiondl heelth gendards[Pamissble ExpoaLre Limits
o FEL'Y. Often, theNIOSH recommenddionsand ACGIH TLV'sarelower then the coresponding OSHA
dandards Bath NIOSH recommendaionsand ACGIH TLV'susLdly arebessd on marerecart infametion then
aethre OSHA dandards The OSHA dandardsdso may bereguired to tekeinto acoount thefeeshillity of contralling
expodresinvaiousindudrieswhere the agants are usad; the NIOSH-ecommended expoaurelimitsare bessd
primaily on concamsrdating to the prevention of cooupetiondl dissese Inevauging theexpoaurelevdsand the
recommencetionsfor reduang theselevdsfound inthisrgpart, it Should be nated thet indudry isrequired by the
Oooupetiond Sty and Hedlth Act of 1970 (20 USC 65, et s5q;) to meet thoselevd s spedified by an OSHA
dandard.

A timewaghted average (TWA) expodrerdasto theavaagearbome conoatraion of asbdanceduinga
nomd 8- to 10-hour workday. Some sulbstances have recommended short-term expoaurelimits (STEL'S) o
aaling vdueswhich areintended to . yodamant the TWA whearethare arerenognized taxic efedsfrom high
shot-tem exposres

Fdloningisahrief dsousson of thetaxiaty of themgiar contaminentsevdueted duning thissurvey. TheNIOSH,
OSHA, AND ACGIH evdudion aitaiafor eech of these subdianoesispresated in Teble6.

A. Adedos

Expoareto esbedosfibersmay causealung dsorder known asadoestodswhichischeradterized by adiffuse

inerditid filbrags Itisd cgpebled causing canoe of thelungs digetivetradt, and mesathdioma: Duetoits
cadnoganic neture, NIOSH recommendsthet employee exposures bereduced to thelovedt feesblelimit.
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B. Fommeldehyce

Famddehyde conoatraionsintherangedf 0.1 to 5 pam can cause buming and tearing of theeyes and ganerd
imtation to the upper resairaiory pesseges Damrtitis can d o resLit from skin contact with fome dehyde and
fomdddhyde-contaningresns Fdloning afew daysaf exposure awarker may devdop asuddeninflammetary
(ezematous) reedtion of the:skin, dthough thisreedtion mey dso ooour ter sevad yearsof eqpoare. Animd sudies
havedhomn fomedenydeto be cgpeble of causing muiatagenic adiivity in severd test Qoedes aswel asararetypeof
nesd canoe indifferent pedesof rasand mice: NIOSH recommendsthet famadenydebehended inthe
workplaoeasapotential cardinogen and exposure berecuoed to thelowest feesiblelimit®

C. Hexamghylengdramine

Heamdhylenderaming dso cdled "hexd', isusad asacuning agat inthemosdting pladics Thisaudanceis
corsidared to beaskininitant with no sygamic effedtsframits inhdation nated intheliterature® Ingenard, itisnot
conddered to beamgar exposureprablemin the plagiicsindugry.

D. Tad and Rearable"Nusanod' Paticulae

In conragt tofilrogenic dugswhich cause e tissueto befarmed in thelungswheninheled in excessve amounts
D-cdled "nuisance’ dudsaregated to havelitle adverse effect on thelungsand do nat produce Sgnificart orgaric
dseeseor toxic efedswhen they arekept under ressoneblecontrd. Excessivie concantrations of nuissnce dudis may
saiody reducevighility, may cause unplessant depositsintheeyes ears and nesdl pessages or may caueinury to
theskin ar mucous membranesby dhamical or machenicd adion ™

E 111-Trichoroetheneand Vinylidene Chiaide

1,1,2-Tridhoroatheneliquid or vgpor mey caueimitation to theeyes and repedted contadt withthe skinmay
produceadameitis Inhdaion of aufficent anountsof thevgpar may produce neradiic efedsinduding dzziness
inooordintion, and increesed reedtion time®

Aaueexpoaretovinylidenedlaidemay causeeyeand noseinitaion aswel ascantrd nevoussydem
dgoression. Chronicexposremay rest inliver and kidney damege® Animd dudieshaveshonninhdaionof
vinylidenedianide can causeangosrcomaat low exposrelevds: NIOSH recommeandsthet cooupetiond
expoaurebereducad to thelowes feedblelevd . ™

F Ammmia

Ammoniaisasvaeinitat o theeyes rearaary trat, and skin. It may causebuming and tering of theeyes rumny
nosg, and coughing. Tderanceto uLdly initating conoantrations of ammoniamey beaoowired by adeptaion 2

G.Ped

Phend vgpar isanimitart totheeyes muocousmemiranes and kin. Inaniméls prdonged inhdation of thevgpor &
301060 ppm hesinduoced reairatary difficuity, lung demegg, and perdysis™
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H. Caton Monoxide

Inhdlation of cartron monoxide at suUffident conoeantrations can resuiit in heedeadhe, neuses, dizziness weskiness rpid
breething, unconsdousness and desth. ExposLretothe ges may do aggravate heart and artary diseese®

|. TdueneDiisocyanate (TDI)

TDI can produceinitation of theregairetary tract & rdatively high conoentrations; suchimitation hesbean repartedin
workersexposad to Fallsand ather sources of high conoantraions: In addtion, warkersmay become sansitized to

TDI, with Sbssquent expoaures produding symptoms of eaghma. Expoaureto diisocyandies may do causedranic
regairetary effedsmessLrableby longtem decrementsin pumonary fundion ™

VI.RESULTS

Thereadtsof theemironmentd suveysarepresated in Tabes1 thraugh 5. Teble 1 Sowstheresitsdf the
evironmenid ssmplesadlledted for fomeldehyde: Asevidenoed by these deta, formeldehydewesfound to be
bdow thelimit of quentitetion of 6 ugftubein thefivesamples odlledted

Tdde2 dowstheresitsof thesamplesadledted for hexamethylene

tetramine Thissubdanceweasdetedted in only anedf thefive samplesat aconoantration of 0044 pom. Howeve, it
wasnoted in theandlyssthet somebreskthrough on the sampling tube mey haveooourred, tharefore, theactiud
conoatrations may havee been somewhet higher thenreparted. Therearecurantly no airbome ariteriafor
hexarahylae

tetramine butinview of thelimited taxiaty of thissubdance, the concentration found would nat gopear topresat a
hedlth hezard

Tade3 onstheresitsd thesampescdlected for tatd and resardde particllate TWA conoantraions of 8.72
and 13.78 mgM?3tatd paticiaewerefoundin parsord sarplesodllected for thetwo mixersinthe New
Compound Room. Oreof these samplesexasatied the ACGIH TLV of 10 mg/M3, but wasbdow the OSHA
PEL of 15 mg/M3for tata nuisanceparticdate A comparison of sdeby-ddesamples collected for total and
rexareble paticuaereveded thedus was goproximetdy 18% resairable paticulate by weight. IntheOld
Compound Room, TWA conoantrations of 243 and 2.26 mg/M? tatd particllatewerefound in parsond samples
adledaed for thetwo mixas Bath ssmdeswearebdow the ACGIH TLV and OSHA PEL for tatd nuisance
paticdae A compaison of sdey-9desamplesadllected for tatd and regpirable paticulatereved ed the dust wes
gpraximedy 8% resairadle patticlae by weght.

Tade4 donstherestsd thesamplesadlleted for 1,1,1-richiorogtheneand vinylidene dilaride
1,1,1-Trichorogthene was detected in only two of theeight samples adllected & TWA concantrationsof 032 ad
063 pom. Theevdueswaewdl bdow the NIOSH REL of 350 ppmasal0mincaling, and the OSHA PEL of
30 ppmasan8hour TWA. Novinylidenediarideweas detedted in these ssmples abovethelimit of detedtion of

001 ugftube

Thereadtsof detedor tubesamplesfar anmoniacdledted inthe Ailay Departmeant revedled indantaneous
conoantraionsranging fram 3 pom to 22 ppm, with meen concenration of 11 pominthefivesamplesadlleded. The
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VII.

resitsof the detedtor tube samales adlleted in the vianity of theHat Ol pressesrevedled ingantaneous conoarations
o anmoniaranging from 2 ppm to 35 pm, withamesn conoantraion of 13 ppmintheten sandesadledted. All
sampleswearebdow the NIOSH REL of 50 ppm asacalling conoantraion, and the OSHA PEL of S0ppmasan
8hour TWA. It should benated thet the mganty of these sampleswere “indantaneous’ typereedingstekenwhen
the presssswarefirg opaned, therdoy refledingwordt casg' conditionswhen the highest anmoniaconoantrations
would beexpeted. Whenthe presssswere dosed, conoantraionswere much lowver (maximum of 4 pom).
Thadaretheavarape conoatraionsto which employessare expossd would dso bebdow the ACGIH TLV of 25
pomasaTWA, ad B ppmasan STEL.

Detector tube concentraions of phend adlledted & the Hat Ol presssswarefound to belessthen 5 pominthetiree
sardesadleded Theereadtswereinageamat with thefindingsdf the previous OSHA aurveysindicaing thet
conoaraionrswerebdow the NIOSH REL. and the OSHA PEL of gapraximatdy 5 ppm far phendl.

TWA conoantrations of cartoon monaxide adllected diredtly ouisde of theovansinthe Aiday and Codling
Depatmatswerelessthen 1 pom and 4 ppm, regpedtivey. Thesevdueswearebdow the NIOSH REL of 35 ppm,
andthe OSHA PEL of 50 ppmasaTWA expoare

Tade5 donsthereditsaof thesamples calledted for tduenediisocyanete: Airbame concentraionsof 24-tduene
disocyanetewarefound to beabovethelimit of quentitation of 1 ugftubein only two of theSx persond samples
odllected (0.0036 and 00020 ppm). Airbome concentraions of tatd 2,6-TDI wasfound to beabovethelimit of
quentitaioninonly onedf thesx parsond samplesaallected (00030 pom). Sncesampdeswere cdlleted far
gapraximetdy ane hour during which eech oparator worked et the cdld mald presslocation, theresitsshoan should
be compared to aalling aritarig, as opposad to TWA aitaia Therdforg these conoantraionswearebdow the
NIOH REL (for bathisomers) and the OSHA PEL (far the 24- isomer anly) of 002 pom esatarHminutecalling
concanraion. Theadud TWA conoantraion for theseemployesswould bemuch lower dueto theavaraging of
theseexposres with the ather jabs parfarmed during the day where TDI exposurewould nat beexpedted. No
quentifiddeamouniso ather of theisocyaneteisomaswearefound intheareasamdes adlledted & theexit fram the
ovan

Thehuk sampled the Durite powder showed no detedtiable quentiies of any of thefive adbestosfiber typesfor which
it wesandyzed

DISCUSSON AND CONCL USONS

A. Compounding Aress

Asevidenced by theresLitsdf theevironmantd surveys theanly aeawharean expoaredoovetreeviromeantd
aitaiawasfound, wesin apersond sanpeadledted in the New Compound Room. Thissampdleexceeded the
ACGIH TLV for nusance paticulae but washbdow the comesponding OSHA PEL.

Theaiteiafar "nusance particulae’ wes used inthisingance because the primary componanisdf theresnmixtureare
ather dredly dassfied assnuisanceduds havethesame TLV'sasnuissnce dud, or generdly exhibit alow arder of

taxidty. A mgar component of theresn mixturg, baiium gufate hesitsomn ACGIH TLV of 10myMe whichisthe
smeastha for nuisancepaticlae. Another componart, cdldum carbonete, isdasdfied asanuissnce patticulate by
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the ACGIH. Other lessr ingredients such asmixed dkyl phihdateesas aregenardly recognized asshavingavay
low order of taxiaty, with theexagption of di-2-ethylhexyl phthelate (Widdy used inthe pedt assaquartitetive regairator
fiit tesing agant) which arecant sudy hesshownto causecanoer inrodants™ - Theppayvinyl dilaide homopdyme,
dso gopearsto havealow order of toxiaty. Sncecooupdiond expoaurelimitsdo nat exid for thearbomedugt of
goadfic payma s unlessathawise oadified, theguiodinesfor eqpoareto nuissnce dugt aegenardly used! The
menufedure of thisprodud datesinthar metarid sefety detashedt thet thair tesing indicatestht thereisvirtuly no
eqoaretovinyl dilaidemonomer abovethe OSHA adionlevd of 05 pomduning usedf themdeid, and
recommendsdud expoaure be contrdled withinthe ACGIH nuisancedug guiddines: Whilesomedf theminor
ingredentsof theresin mixture (nepthe, cadum oxide, and cabon bladk) do havemorerestridiveexposure aitaiia,
sdncethey together compriseasmel paroantage d themixture, they would nat be expected to presant ahezard when
theoverdl dugt iscontrdled withinthe ACGIH guiddine Thardiare atamptsshould bemedeto mainiain thedugt
levdsinthisaes a aminimum, withinthe ACGIH TLV of 10mgM3. Whiletheresairatarscurently used shauld
suantidly reducetheemployess adud expoaure engineging contrds supplemented with good wark practioes
would beamare acogaiahle means of expoaurecontrdl.

Inthe Old Compound Room, no exposres sbove the evaugtion aitariawerefound for fome dehyde
hexamathylengeraming, asbedios or tatd or reqaradlepaticlate However, areview o theliteraure doesreved
omeassodation betwean expoaureto the dudt and fumesfram phend-formée dehyderesins and lung fundiion, eye
initaion, cough, and kinrash* Therefarg, the ongaing emphesisshould dso beon contrdlling dugt inthis area,

Althoughit wesnat evdugted inthisaunvey, sgnificant expoaureto theresn dug isdso apossihility inthelbeg house
located edjanant to the Aiflay Departmant. Snceadivities assodated with themaintienence of thiseouipment can often
leed to subdantid contact with the dus, it isimportant thet theemployees carrying aut theseteeks be provided with the
proper regaratory and skin pratedion. Obsarvaionsaf aneemployeewarking inthisareareveded damditison his
hendsandforeams Snceamedicd evdugion wasnat condudied, thedidogy of thedameitiscould not be
pasitively identified. However, besed onthe patartid for thesesubdiancesto dliat thiseffedt, it isposshlethet this
condition could haveresuited from skin contat with theresndug. Thisindicatesanesd nat anly for enauring thet
proper protective epuipment isreedily avallableand propery used, but dsothet any potertielly work-related prodlems
arepramptly reported, evauted by qudified medica personnd, and corredtive adionstaken.

B. Ailay axdHa Ol ResDepatmants

IntheAiday and Hat Oil Pressareas; no ovar-expoauresto any of theresn componants ther reection produds or
therdesse agantsused onthe presseswerefound. However, while no spedific evdution aitariawere exossded, the
emissosfromthehat al presssswearenaticegdly initating during thebrief paiod immediatdy fdlowing the opening of
thepress Duing thistime, ingentaneous conoantraions of ammoniawerefound to beashigh as 37 ppom, as
comparad to 4 pomwith the pressssdosad. Whileseveard of the patantid contaminenisfrom the presseswere
evduated during thisaurvey (fomddehyde, phend, hexamdihylengieraming, 1,1, 1-richiorogthene, vinylidene
dlaide), thereaenumearous ather posshle contamineniswhichwearenat addressad. Traditiondly, emissonsfrom
presseshave been difficult to draradtiaize dueto thewide vaiigty of contaminentswhich can bepresart @ rdlativdy
low concantrations: Thedhemidry surounding thereedtions of phend-formédehyderesnsarecomplex, add even
today, not completdy undarstiood® Contaminantscan nat anly evalvefromtheresn metarid and releese agantsusd
a thepressss but dso from theallsand ather contaminanis presant in the cotton blanket which may vary fram betch
tobetch. Thecombined efedsfrom expoaureto low concantraions of these subdianoesisextramdy difficult to
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axss Thadare thecompany'spanstoingdl locd exnag ventilaioninthe Hat Ol Press Departmart isaprudant
depinredudng employesexpoares desaitethelack of detaindicating thet any cooupetiondl dancerdsfor arbome
emissosaeexcetal Although thedegreeof direct worker contect with the hedted process mataidsisnot es
gedt inthe Ailay Depatmant, meny of thecontaminertsevaving fram theovanswould besmilar tothoseframthe
presses Thardare ongaing empheds should be plaoad oninaurning thet the oven ventilation continuestowark
property, thereby reduding the dhence of exposLresaut inthework aress

C. Caeting Degpatmant

Whilebath the24- and the 26- isomearsof tduene diisocyanete were detedted in samples cdllected in the Codting
Depatmeant (end the previous OSHA aurveys), the concentraionswerebdow the NIOSH, OSHA and ACGIH
evdudion aitaia Snoe TDI isnat acomponant of theplagtisal mixture, themod likely sourcedf theamissonswould
beframthelibaraion of unoured TDI monome fram theflexdllefoem during heting in the coeting lineoven
Although quentifislelevelsof TDI werenat found in theareasample cdllected diredly autside of the aoeting oven, this
would nat be conddered unuse sncethissamplelocation would belikely to reflet theflow of dr into theoven from
thesumroundingwark areg, as opposad to thedr inddeof theovenitsdlf. Thefadt thet the highest conoentrations of
TDI werefound & the Cdd Mdd Presslocated doan the conveyar linefrom the oven might beexdaned by the
liberation of the heated residud monomer vgparsduning the pressing operaion. Disorpandesinthedeiedion of TDI
betwean conseoutive samples (and betwean surveysinthe case of the OSHA investigations) may possily bedueto
minor vaigionsduing themenufactuing o thedifferent betches of thefleddlefoam.

Theskininmtation and sansitization from TDI nated in theliteratLre are assod ated with contact diredtly with the
isooyanatear uncured resin, and genardly nat with thecompletely aured faem.* However, Snoe TDI isapatent
regaratory ssitizer, dgosshould beteken to enarethat any expoaureto thissubgianceisminimized asmuch s
possble Therataion of employessinthisares, dthough not conducted for thispurpose, svesasan
admindraivecontrd inreduding the patentid exqpoaredf ay sSngeempoyee Howvever, amore prudant meansof
conrd would beto enarethat theflexiblefoam product usad inthisprocesshes aslittieresdud monome asspossie
- aaming tre thisistresource df the TDI.

VIIl. RECOMMENDATIONS

Inorder tominmizethe patentid for work-rdlated hedlth praldlemsfrom oooupetiondl expoaureto themateridsusedin
thepat, thefdlowing recommeandationsare providect

1 Inoressad emphessshoud be placed on reduding dugt expoaurein the New Compounding Room thraugh
engnesing conrdsand work practioes

2. Thecompany shoud proossd with the current plansfor theaddition of locd edhaudt ventilaioninthe Hat Oil
RessDepatmat. Caeshould betskento enaurethat any ar moving fansusadinthisareado nat intaferewith
thedfedivenessof thelocd exraud vartilaion

3. FRutha invedigaion of thesource o the TDI in the Caeting Departmernt, possibly inconjundionwith the
menufadurer of thefledbe payurehenefcam produd, might provide additiond infametionwhichwould further
redlicear dimingtethisexposure
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4. Al inddencesof damitisor ather helth problemswhich might possibly bework-rdated Should be
immediatdy reported to supavisory parsonnd. A prampt evaugtion of the proldlem should becarmied out by
qudified personnd, with condderation of the potentid exqposures o theeffected individuel. Based onthefindings
gaoroprigte trestiment, coredtive adions (1.e, parsord protedive equipmeant), or removd from theareashouid be
caried out ssgppropriate
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TABLE1
RESULTSOF PERSONAL AND AREA AIRSAMPLESCOLL ECTED FOR FORMALDEHYDE
Allen Indugries Harin, IL

September 4, 1986
Sape Sarge TWA Conoanrdion
Sge Spe Time Vdumre Fomddehyde
Type Locdion (min) (litey (ppm)
Parsond Hat Oil Operaar 301 183 <LOQ
Press#1002-1003
Rarsord Hat Ol Operator 335 168 <LOD
Press#1009
Area BdtfranOven 298 149 <LOQ
Line3
Persond Oven Operator 310 14.7 <LOQ
Line3
Area OnPumpFame 34 16.6 <LOD
OldMixing Room

<LOD - Lessthenthelimit of deteion of 2 microgramsper tube
<LOQ- Lessthenthelimit of quentitaion of 6 micogramstube (Subdance
was detected, but nat in high enough conoatraionsto quantitate)

EVALUATION CRITERIA : Fommddehyde

NIOSH REL - Lowest feesblelimit (Sugoect caranogen)

OSHA PEL - 3ppmasan8-hour TWA, 5 ppm aaling, 10 pom pesk
ACGIHTLYV - 1ppmasan8-hour TWA, 2 pom STEL (15-min) (Sugpedt cardnogen)
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TABLE?2
RESULTSOF PERSONAL AND AREA AIRSAMPLES
COLLECTED FORHEXAMETHYL ENETETRAMINE
AllenIndLenes Harn, IL

September 4, 1986
Sape Sarge TWA Conoaraion

Sge Spe Time Vdumre Heardhylengdranine
Type Locdion (mn) (litey (pom)
Persond Hat Ol Operator 259 194 <LOQ

Press#1010
Parsord Hat Oil Operaar 257 193 <LOQ

Press# 1002
Area BxitfromOven 192 144 <LOQ

Line3
Parsond DieCut Opaaor 186 140 <LOQ

Line3
Area OnPumpFHame 228 171 0044

OdMixingRoom

<LOQ- Lessthenthelimit of quentitetion of 20 miaogramspe filter ad
Smicogarspa Tenax tube (Subdancewasddiedted, but natinhigh
enough conoantraionsto quientitete)

EVALUATION CRITERIA : Hexandhylegeramine
Therearecurently noNIOSH REL's OSHA PEL's ar ACGIH TLV'sfar arbameexpoareto hexamethylengeramine
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Sape
Type

Area

Aregtf

Area

Aregtf

TABLE3

RESUL TSOF PERSONAL AND AREA AIRSAMPALESCOLLECTED FOR

TOTAL AND RESHRABLE PARTICULATE

Sape
Location

Mixer - New

Compounding Room

Mixe - New

Compounding Room

Onmixa cdum

New Compd. Room

Onmixa acdum

New Compd. Room

Mixer - Old
Compounding Room

Mixe - Old
Compounding Room

Nea Mixa'in

Old Compd. Room

Nexr Mixa'in

OldCaompd. Room

AllenIndudries Harin, IL

Septemboer 4, 1986
Sade Sge
Time Vdumre
(min) (ites)
345 690
A3 686
329 658
340 578
327 64
330 660
332 664
332 564

* Srrplewasodlleded Sceby-sdewith theprevioudy liged sample

EVALUATION CRITERIA : Nusance Paticulate

OSHA PEL - 15mgM3asan 8hour TWA for Tald Dust
5mgM3asan 8hour TWA for Resarade Dust
ACGHTLYV - 10mgM3asan8-hour TWA far Tatd Dust

TWA Conoaration

Paticuae

__(mgM3)

872 (Totd Dus)

1378 (Toid Dus)

1450 (Toid Dus)

260 (Regniradle)

243(Totd Dus)

226(Tod Dus)

401 (Tad Dug)

032 (Reniradle)
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Sarge
Location
(ress#)

1002-1003
1002-1003*

1011
1011*

1010
1010*

1001
1001*

TABLE4

RESULTSOF PERSONAL SAMALESCOL LECTED FOR

11.1-TRICHL OROETHANE and VINY LIDENE CHL ORIDE

116
7.5

134
912

1.7
1757

Hat Oil Press Depatmant
AllenIndLgries Harin, IL
September 4, 1986

TWA Concairaion
11.1-Trichoroghane
_ (pom

<LOD
<LOD

032
<LOD

<LOD
<LOD

063
<LOD

* Indicates samplewas adllected in ssquenceto the previcus sarple

<LOD - Lessthenthelimit of detedtion of 0.01 mg per tube

EVALUATION CRITERIA : 1.1 1-tichoroethene

NIOH REL - 30 ppmasals>minuecdling
OSHA PEL - 3B0ppmasan8-hour TWA

ACGIHTLYV - 30 ppmasan 8-hour TWA, 450 pom STEL (15-min)

TWA Concanration
VinylideneCHarice
__(pom)

<LOD
<LOD

<LOD
<LOD

<LOD
<LOD

<LOD
<LOD
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Sanpe
Time
Sat-S

0710- 0801
0802 - 0902
0923-1022
1021 - 1104
1128- 1228
1343- 1451

TABLES

RESUL TSOF PERSONAL AND AREA AIRSAMALESCOLLECTED FOR

Sarge

Vdure

(ites

BBHEBY

TOLUENE DIISOCYANATE (TDI)

Caeting Depatmant

Sdle-Gabe Harin, IL

Apil 8, 1987

Conoatration
24-TDI
_(pom) _

Persond Samples Calletted & the Cold Mdld Press*

0.0036
<LOD
<LOQ
<LOQ
<LOQ
0.0020

Area Samples Colleted & the Bxit to the Oven

0804 - 0903
1023-1104
1131-1229
1343- 1451

39
41
38
68

<LOD
<LOD
<LOD
<LOD

Conoatration
26-TDI

0.0030
<LOD
<LOQ
<LOQ
<LOQ
<LOQ

<LOQ
<LOD
<LOQ
<LOQ

* Consaoutive sampleswere cdlledted (exduding bresksand lunch) from three
employesswho rataed gopraximady evary hour onto thisjob.

<LOD - Lesstrenthelimit of detedtion of 03 ugsample
<LOQ- Lessthenthelimit of quantitation of LOug/sample (Subdanceweas
Oetected, but nat in high enough conoantraionsto quantitate)

EVALUATION CRITERIA : TDI

NIOSH REL - 0005 pom TWA, 002 ppm asa10-minute calling bath types TDI
OSHA PEL -002ppomadlingfor 24-TDI
ACGIHTLV - 0005 ppmasan 8hour TWA, 002 ppm STEL (15-min) for 24-TDI

Conoatration
Tad TDI

0.0066
<LOD
<LOQ
<LOQ
<LOQ
0.0020

<LOQ
<LOD
<LOQ
<LOQ
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TABLEG
ENVIRONMENTAL EVALUATION CRITERIA®™®Y

SUBSTANCE NIOSH REL OSHA PEL ACGHTLV
Adbedos LA 02fiberdac TWA vaieswitype
Fomddehyde LA 3ppmTWA 1pomTWA
5pom(10min) 2ppm (STEL)
10 ppm (pesk)
Hexamahylene NA NA NA
teramine
Nusance Paticulates
Tad Dut NA 15myM3 TWA 10mgM3 TWA
RegpirableDugt NA 5mgM3 TWA NA
111-Trichloro- B0 pom (I5min) B0 ppm TWA B0 ppm TWA
dhare 450 pom STEL
Vinfidre LA NA 5ppmTWA
Chlaice 20ppom STEL
Ammmia Dpom(Gmin) Opom TWA SpomTWA
Bpom STEL
Phed 52ppmTWA 5ppmTWA 5ppmTWA
156 ppm (15min) 10ppm STEL
CabonMonoxide HBpomTWA O pom TWA Opom TWA
20 pomaling 400 pom STEL
TdueeDi- 0.005 ppm TWA 002pom (10min) 00065 pom TWA
iSocyanete 0020 ppm (20min) (24 120me) 0020 ppm STEL
@l isomery (24-isome)

All evdugtion aritariafdloved by "TWA" areexpressad as8-hour (OSHA, ACGIH) or 10-hour (NIOSH) imewaghted
aaas Sottemaitaiasuch asaalingsor STEL 'sshould nat beexassded during any fiftesn minute sampling paiiod o
ahe timelimit oeded. Thoseaitaiafdlowed by *pesk”’ should nat beexossded a any ime during thewarkshift. Dueto
thar potentid for cardnoganiaty, exposuresto Subdances nated with LA should bereduoad to thelowedt feesiblelimit.



