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l. SUIMMARY

InJanuery 1986, the Nationd Inditute for Oooupationdl Sefety and Hedlth (NIOSH) recaveed arequest for aHedth Hazad
Evdugtion & the Continanta Refrigaration Carporation, Exton, Pansyivania. NIOSH wesreguestied to evdugtewoarkas
expoaurestowddng fumesand ather subgianoes usad in thefaarmHfilling, assambly and arating gperations: On March 29, 1986,
aNIOSH indudrid hygenig condudied anlinitid Stevist of the produdion complex; fdllowed by anevironmeantd evdugtionon
October 28-29, 1986.

Parsord expoaLretoiron axidefume (2 ssamples) ware 0.1 and 0.7 milligrams per aubic meter (mgin); the Amarican
Corfaencedf Govarmeand Indudrid Hygiengs(ACGIH) Threshdld Linit Vaue (TLV*) is5mgn. Parsond exposLreto
duminum axidefume (2 sarples werelessthen thelimit of detedion and 04 mgi®. TheACGIH TLV* is50 mgh'.
Persondl expoauresto zinc axice (2 samples) were 0.1 and 0.2 i, The Ooaupetiondl Sefety and Heelth Adminigration's
(OHHA) 8-haur timeweghted average (TWA) pamisshleeqpoaurelimit (PEL is5mgi). Two parsond samplestotata
paticuaewae04 and 354 mg/in®. TneACGIH TLV* is10mgin. Sx parsord samplesfor methylenedhlarideranged
from 29 to 213 mgin; NIOSH recommendsthet methylene dhlaride beregarded asa"potential oooupetiond cardinogent” and
beconrdled tothelonves feeghblelevd. Thecurat OSHA sandard for methylenedilanideisS00 pom 8 hour TWA. Three
parsond samplesfar arbome methylenebigohenyl isooyanete (MDI) werelessthen thelimit of deteion. Two parsord
samplesfor tdueneware4 and 10 mg/in?. NIOSH recommends TWA exposurefor tauenenct to exosad 375 mgint witha
adlinglimit of 750 mgi? for al0 minuesample Two parsond samplesfor perdeumn didtillaeswere 31 and 80 g,
NIOSH recommendsa TWA exposurefor pardem ditillates nat to exaeed 350 mg/n?, with acsiling limit of 1800 mgine? for
al5minuesarple Orepasord samplefor methyl ehyl ketone (MEK) was 124 mgi?; NIOSH recommendsa TWA for
MEK nat exosed 590 mg/n®.

Longtemindicator tube sampesfor cartron monaxide (CO) were cdllected ontwo fork trudk oparators: The8hour TWA
COlevdsweare 20 and 25 patspa million (pom). TheOSHA 8hour TWA pamisshleexpoaurelimit (FEL) is50 pom, while
the NIOSH recommended expoaurelimitis 36 ppm (8-hour TWA). Thesourcedf the CO wastwo propanefarklift trucks
whichwerein nesd of finetuning (through caloon monaxide andlyss of exnaust geses).

Basad ontheavironmentd sampleresitsand avallabletaxiodogicd infometion, the NIOSH investigetar conduded thet a
patentid hedlth hezard exided from expoareto mehylenednlaride. Enmployess expoaurestowd ding fumes salveants methylene
higohenyl isooyanate, and cartoon monaxide were nat taxic in the concentrations meesLred during theevaugtion pafamed on
October 29, 1986. Recommandationsto ad in providing assfeand hedthful working evironment arepresanted in Sedion VI
of thisrepart.

KEYWORDS SC 3585 (commeaad and indudrid refrigaration equipment) methylene dlanide, weding fumes tdueng,
perdeum didillate, methyl ethyl ketone, methylenebigohenyl isocyanete, cartoon monoxide
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[1. INTRODUCTION

V.

InJanuery 1986, NIOSH recaived arequest for aHedlth Hazard Evd ugtion & the Continentd Refrigeration Corparation, Exton,
Rerg/ivana Theprimary concanwasworke's expoaurestowdding fumesand aher subdancesused inthefaamfilling,
asambly and araing oparations Solvents, and carboon monoxide

OnMach 29, 1986 aNIOSH induetrid hygienist conduded anlinitid stevisit of theprodudion complex. Rdiminary findingsof
theevduaionswerereported in anintaim rgport on Sgptember 8, 1986 to the repuestior and menegamat. On Octaber 28-29,
1986 NIOSH conducted an environmentd evaudion.

BACKGROUND

Continentd Refrigaration producesrefrigaratarsfreszarsfor commadd and govermant goplicaions: Thewarkforoecondgsof
gaoraximatdy 80 produdionworkers modly meninthar twenties Thework encompessesmad warking, welding,
foamHilling, assamidy and ardting oparaions

Raw metaids (duminum, ged, insdation, foem tanks) arestored in Bay #1 and arelrought by forkdlift trucksto themedchireline
whareded patsarefauicated thenreumad to Sorage. Mdd patsaredeaned in Bay #3 with tdluene, metihyl eyl ketone
(MEK), and pardeum didillates a vaiousdegressng tanks  Bay #2 invalves peinting, welding, faaming, assambly and codting
goadios ThareareSxtean paint bessswhich usealaoouer and thinner (tduene). Aluminum and dainlessded weldingisusd
to cogrudt therefrigaratar frame, body and doars: A faaming unit (methylene dlaride and methylenebigohenyl diisocyanete)
producssthefoeminaiaionwhichisingaled intheinner well and doarsof therdrigaratar. Theaoding coilsarewound and
brazed together for connedtion to the compressor and matar unitsand theninddled intherefrigarator desss Sliconecaulkingis
usd tofill therdrigarator ssarsusngacaukinggun. Thedeaning savenisaregodied manudly usngdathregs Theading
Ogpatmat ussslemonal, tdueng, pardeum diillates and MEK far deaning and finishing purposes

EVALUATION DESGN AND METHODS

Enviramantd

Rasord bregthing zoneair ssmplesfar totd particulate, duminum, iron, and zinc were adllected on preweighed PVB filters
usng abettery-powvered vaouum pump a aflow ratedof 1.7 litasper minute (LPM). Thetatd weaght of eech samplewes
deteminad by weighing the sampdle plusthefilter on en dedrabdance and Sultradting the previoldy deermined tarewdight of the
filter. Thetareand gosswaghingswaedoreindudicte Thesarmdeswaeandyzed far iron, duminum, and zncby meansof
aomic absorption oedtrosoopy. Thesamplesware ashed with nitric and pardilaric adds (NIOSH Method 7300) and diluted
to 25 milliliter (ml). Theandyseswerethen completed aooording to NIOSH Mehod P& CAM 173,

Two parsord ar samplesfor tduaneand pardeumn didillate were adllected on 150 g adtivated cheraod sorbant tubes usnga
vaouum pump oparating a aflow ratedf 0.06 LPM. Thednaraod tube samplesweare desorbad with 1 ml cabon disLifideand

weaeandyzed by gesdramatioggohy and flaneionizaion deedtor.
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Sx parord ar ssamplesfor methylene daidewere callected on 150 mg adtivated charcod sorbent tubes usng aveouum
pump opading a aflow raedf 0.02 LAVI. Thedharood tube ssmplesweare desorbed with 1 ml carbon disuifideand were
andyzed by gesdyometogygohy and flameionization detedtor.

Two pasord ar samplesfor methyl ethyl ketonewere adllected on ambarsorb XE 347 sorbent tubes using avaouum pump
opaaing & aflow rateof 0.06 LPM. Each samplewasandyzed according to NIOSH Method 2500.

Threepasord ar ssmplesfor mahylenebigoheny! disocyanete (MDI) were adlledted on glassfiber filtersimpregneted with nitro
resgant using avaouum pump operaing & aflow ratedf 1.7 LRV and andlyzed for MDI, according to NIOSH Method P&
CAM 326.

Rarsord and areaar samplesfar carbon monaxidewere adllected with long and shart-temindicetor tubes

EVALUATION CRITERIA

A. Enviromantd Qritaia

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
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, impartant to notethet nat
warkerswill be pratected fram adverse hedlth dfedsif ther exposresaremantained bdow theelevds A avdl
peroantage mey expaience advarse hedth efedsbacause of individua susogatibillity, apre-exiding medicd condition,
andlor ahypasanstivity (dlergy).In addition, some hezardous Sbdances may at in combingionwith ather
workplaceexpoaures thegangrd environmant, or with medications or persond hebaitsof theworker to produce hedlth
dfedsevenif the cooupetiond exposresarecontrdled & thelevd st by theevdugtion aiterion. Thesecombined
efedsare diten nat conddarad intheevdugtion aritaria. Also, Some sUdances are absorbed by direct contact with
theskin and mucousmamiranes and thuspatentidly increesethe ovardl eqpoare. Findly, evdugtion aitaiamey
dengeove theyearsasnew infanmetion onthetaxic effedtsof an agant becomeavalade

Thepimary sourcesdf evironmanid evdution aitaiafor thewarkplaceare: 1) NIOSH GritaiaDocumantsand
recommeancitions 2) the Amaican Conferanced Govanmantd Indugrid Hygiengs (ACGIH) Threshdd Limit
Vdues(TLVS9), and 3) the U.S Depatmernt of Lebor (OSHA) oooupetiond heelth gandards: Often, theNIOSH
recommendaionsand ACGIH TLVsarelower then the coresponding OSHA dandards Bath NIOSH
recommandationrsand ACGIH TLVsare usdly besed on morerecant infformation then arethe OSHA dandards
The OSHA dandardsaso may berequired to tekeinto acoount thefeesihllity of contralling exposresinvaious
indereswherethe agantsare usedt the NIOSH-recommended exposLrelimits; by contragt, arebesed primatily on
concamsrdaing to the prevention of cooupationd diseese Inevaduting theexpoarelevdsand the
recommencetionsfar reduiding theselevdsfound inthisrepart, it should be noted thet induetry islegglly recpired to
meet thoselevdspadified by an OSHA gandard.
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A timewdghted average (TWA) exposurerdasto theavaage arbome conoantration of asubdanceduing a
nomd 8- to 10-hour workday. Some sUidianoes have recommended hart-tem expoaurelimits or calling vaues
which areintended to supplemant the TWA wherethare are renognizad toxic dfedisfrom high short-tem exposLres
Theavironmentd aitaiafor theubdancesevduatad arelided e theend of Tebles 1 through 3.

B. Prysdogicd Efeds

1

Tod Paticuate

In contret tofilrogenic dug which, wheninhdled inexcessveamounts cause S tisseto befamedinthe
lungs o cled "nuisance’ dudsarediated to havelitle adverse effedts on lungsand do nat produce sgnificant
organic dssee o toxic effedswhen expoares are keat under ressonedlecontrd. The"'nuisance’ dugshave
dobencddled (hdogcdly) “inat' dugts but thelatter temisingoproprideto theedant thet thereisno dust
whichdoesnat evokesomecdlular regporseinthelungswheninhded in auffidet anount. Howeve, thelug
tissuereection causad by inhdaion of "nuissnceduds’ hesthefdlowing dharedidics 1) thearchiteduredf the
ar sourossramansinad; 2) adlagen (S tissue) isnat famed to aggnificant extat; and 3) thetissereedionis
patentidly revarsbe

Excessve conoatrationsaf dugsinthewark roomair mey saioudy reducevishility; mey causeinitetion of the
gyes eas and nesdl pessapes o caueinjury totheskinar mucous mambranes by chamicd or medhenicd
adion per s, o by therigorous skin deansing procsdures necessary for their remova.

ZincOxice

Ovaexpoauresto zinc axide may produce med fumefever, dso knoan estrassdhills wedars ague, copper
fever, 2ncfever, and Mandey moming fever. Mad fumefeverisas/ndrometirdt aisesdte rearaary
expoaretothefumed any of severd mdds Fumeisgenaraed whenamdd ishegted to aooveitsmeting
pairt, typicaly in such satings ashrassfoundry work, welding, gavanized 9ed, and aoetylene o desmaac
autting. Expoaureto fumesd zinc, copper, and megnesum arethemogt common causes: Symptoms auch s
third, madlic teste, dry mouth, and heedeche, coour aoout four to aght hours diter fumeexposre Cough,
dhllswithimegular fever, dygone, musde pein, and asase of wesknessand faigue may devdlop over the
sbsuat fev hous Theillnessissf-imited and usudly resalveswithin 24-48 hours: 1linesscan ooour dter
anindividld'sfird expoaretofume  BExpoaureto fumewitinaday or o df initid exposretandstodiat less
Svaesymptons but repested expoare dtar having avaided metd fumefar alonger pariod mekesthe
indviduel s.soptidleagainto theiniid symptoms: Therame "Mooy maming feve™ isused anongwarke's
with Moncky through Fidey fumeeqposurewho bacoeill eter aManday expoaure, fed wel for therest of
thework week, and becomeill againthenext Manday. 234
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3. IronOxide
Arcwddas egpaadly thosewhowark inweding shapswith poar ventilation, mey devdgp acondition called
ddaossdte 5to15yearsasawdda. A woker with Sderosspresantsan aonommd dhet X-ray thet shows
finemodular dipinginbathlungfidds Animd eqaimantsaugge thet the X—ay pettemisdueto groups of
lung meaophege adisthat aefilled withironaxide: Itisnat deer if theiron axide causes advase hedth effects
but gpldemidogicd sudiessuggest thet arcweldars (parhgps because of expoauresto many noxious gesesand
fumespresatinawdding shop) may bea inoressad sk far devdopment of dronic pumonaty impaimat
egpeddly if they smoke®

4.  Alurirum

Aluminumisaligh, sivay-white saft, dudile mellesleamphataic metd, sdubeinaddsar dkdi, insdudein
wae. Thepimary sourcssaethearesayditeand beuxite duminumisneve foudinthedamentd date

Thedfect onthehumen body caused by theinhdlation of duminum dugt and fumesisnat knownwith
oatanty a thistime Presant detasuggedt thet pneumoconicssmight beapossbleoutcome: Inthemganity of
casssinvestigated, howeve, it wesfound thet eqposurewas nat to duminum dug dong, but toamixturedf
dumirum, dlicafume iron dugts and ather metgials®

5. Diisooyanetes

Oooupetiond expoaLreto disocyantes heswel-recognized advarse hedlth effects; themost common
compound istduenedisocyangte (TDI). Theisocyanetes have bean desribad asimitants of theskinand
conundiva(sufaced thewhitepat of theeye). Theman dfedsaeontheregaratary sytem. Aaudy, in
high conocantraions thesemataridsare svarelinmitants of the upper and lower reairatary trat. Ssoond, and of
addtiond conoam, isthe patentid devd opmeant of senditization to diisocyarnetesinwhich someindividls mey
haveadhmalikereections (immediae, ddayed or bath) at concantrations much lower then those produding
imtaion. Chronic efedsthet have bean reparted indude excess dedinesin theforced exairatary vaumein 1
ssoond (FEV,) and thefarced vitd cgpeaity (FVC), inoreesed prevdence of bronchitisand dysoneaand
possily, hyparsangtivity pneumonitis 8910

6. Savais

Savantshave bean nated to be assodated with liver damegeinthepest. A number of dlvatsareusad a
vaioustimesinthedhamicd processss induding methyl eyl ketone tdueneand pardeum didillete Exppoaure
to arganic ovantscan cause vaying degress of anesthesia, heedadhes lightheededhness “drunkeness' and
evenunoonsdousess They may haveadissgressble adar and can beimitating to theeyes and uppe
regaratory tract (noseand throet). Skin contadt with salvents can, if prdonged, ramovethendlurd all fromthe
incausngdynessand aadking
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7.  MdhieneChiaide

NIOSH edimatesthet 1 millionwoarkersare patentidly exposed to mehylene darideduring itsmanufaciure
and uses assasdlvat, aaod propdlant o fumigant, and ssabdowing agat infledde urehenefaams 1N 1976,
NIOH pubdished adocument entitled Qritaria for aRecommended Sandard.. Oooupationdl Expodreto
MethyvieneChlaide Inthet aiteriadocument, NIOSH recommended a10-hour imeweighted average
(TWA) oooupetiond expoarelimit of 75 partspar million (ppm) inorder to prevert intafarence by methylene
diaidewith ddivery of axygentotisses andimpamat infundionsdf thecantrd nevoussysam (CNS.
Snoe 1976, the caanogeniaty of methylene dilaride hesbean documentad in severd dudiesdf dronic dfeds
inanmas Onthebessof cardnogenic and tumarigenic regponsssin ratsand miog, and in accordencewith the
Cano Rdlicy df the Oooupetiondl Sfety and Hedlth Administration (OSHA) ("l dentification, Clasfication,
and Regulaion of Ratentid Oacupetiond Caranogans”” 29 CHR 1990), NIOSH recommendsthet
mehylenedaride beregardad asa"potentid cooupetiondl caranogan’. Although the patentid for mehylene
chlaideinduoad canoar in humanshes nat been detamined, the probehillity of apopulation of exposd
workersdeve gping canoar could be decressad by reduding exposure. Tharefore,

NIOH recommandsthat cooupetiond exposreto methylene dilaride be contrdlled to thelowest feesllelimit.

8 CabonMonaxide

Cartbon monaxide (CO) combineswith hemoglainin the blood reduiding the axyigen caying Gpeaity of the
bood Symptamsaf CO paisoning areheedache, dizziness drowaness neusss, vomiting, odllgpse, coma, ad
Oeeth. LongHem low levd exposureto CO canincreesetherisk of heatt attack for somepeople

VI. RESUL TSAND DISCUSSON

Reaitsof thefifteen parsond ar samples adllected on Octobar 29, 1986 far iron axide, duminum axidefume, znc axide, totd
paticuate, methylenediaide MDI, tduene, perdeum didillates and methyl ehyl ketonearepresanted in Tdle 1 through 3,

Two perord sardesfronwddasfor arbomemeds indudingiron axide, duminum, 2nc, pustatd particulates werewsl
withintheregpadiveevdudion aitaion

Sx parsord ar samples aollected on thefoam oparatarsindicated expoauresto methylene dilariderangad from 29t0 213
mgi?. Basad ontheanimal dudies NIOSH recommendsthet methylene dhlaridebe hended in theworkplace asapotential
oooupetiond cardnogen and asaprudant puldic hedlth messre suggeststhet dfedive enginesring contrdsand sringent work
pracicesbeemployed to reduoe cooupetiond expoareto thelowest feesblelimit. Theused ar-punifying regaratorsfor
pratection from excessve methylenedhlaridelevdsisnat edvisad dueto the 1) veary short regairator Sorbant breskthrough times
o mehylenediarideand 2) ladk of edeuete difectory waming propaties (no didting odor threshdld). Therecently pubished
cardnoganiaty ressarch findingson methylenedilaide ddate the use of thebet reairatary pratedion avaladle inthiscesg,
spdied ar reqarators
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Threeparsord ar ssamplesfor MDI wearelessthen thelimit of detedion (03 micrograndsample).

Two parsord ar samplesindicated expoauresto tolueneranged from 4o 10 mg/n. NIOSH recommendsthat the TWA
expoaurefor tduenenat to exossd 375 mg/i? with adling limit of 750 mgin? for al0 minutesample

Two parsord air samplesfor petrdeun diillatesranged from 31 to 80 mgfi®. NIOSH recommendsa TWA exposureto
perdeum diiillates not to exosad 350 myfim? with acdling limit of 1800 g for a15 minutesample

Oreparsord ar sampleindicated thet exposureto MEK was 124 mginy. NIOSH recommendsthet the TWA exposrenct
to exosad 590 mg/n. A second parsordl &ir sample gppeared to have been diredly insarted or hed falleninto someail or
svert mixtureduing thesampling period, astherewasliouid in bath thefront and beck up sedions of thetube: Thardforg no
Quantitativereitscould bedotained

Longtemindicator tube samplesfor COwere cdllected ontwo fork trudk operatars: The8-hour TWA COlevdsrangd
from20t0 25 ppm. The OSHA 8hour TWA PEL is50 pam, whilethe NIOSH recommended expoarelimitis35 pom
(8hour TWA). Thesaurcedf the COwastwo propanefarkift trudkswhichwerein nesd of finetuning (detemined through
cabon monaxideandyssof exhaud geses). Shart-temindicator tubes messured arbome concentraions of CO diredtly
behind thefarkliftsashigh as500 pom. Thelift trudksweare shut down and gven atuneup by acontradtor and the CO levds
werereduosd.

VII. CONCLUSION
Bassed ontheevironmantd sampleresuits it isconduded thet apotentia heelth hezard exidted from expoaureto mathylene
dlaide Employesswearenat overexposad towdding fumes salvents M DI, and carbon monoxide during theevaugtion
performed on October 29, 1986.

VIII. RECOMMENDATIONS

1 Redudion of employee overexpoaresto mahylene dlaide should be aooonmplished by subdtituionwith aless
hezardousprocess metarids autometion, verntilation, improved work pracices or acombingtion of these

2 Tohdplower COlevdsthe Amaican Corfaaced Govermantd Indudrid Hygengs(ACGIH) Indudrid
Vantilaion Manud should be conauited far fud-powered lift trudk ventilation design aitaiaand plant gparations
modified acoordingly. The ACGIH guiddinesaresummanized bdow.

BASCDESGN VENTILATION RATES
5000 dfm per properefuded ift truck

8000 dm pe gesdlinefuded lift truok
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A regular maintienence pragramincarparating find enginetuning through caloon monoxide andlyssof exnaldt
gesssmudt beprovided. GO concantration of exhaudt gesesshould belimited to 1 percant for properefuded
trucks 2 peraant for gesdlinefuded trucks

Adud oparaing timedf lift trucksmudt be 50 paroat or less of tatd exqoaretime

A ressoretly good didribution of air flow mugt beprovided.

Thevdumed goecemug anount to 150000 au ft. per lift trudk or more
CORRECTIONSFOR CONDITIONSOTHER THAN THOSE ABOVE

Noregula manenence program - multiply thebesic desgn vertilationrate by three

Opadingtimegreda then 50% - multiply thebesic desgn ventilaion rate by theadud gparaing imein
percant divided by 50.

Roor digribution of ar flow - lift truck gperation nat recommencied.

Vdumed goecelessthan 150000 au ft. per lift trudk - multiply thebesic design ventilation rate by aquitedle
factor besed onthefdlowing

15timesdesgnratefar 75000 au. ft,; 20timesdesgn
retefor 30000 au. ft. Lift trudk gperationin goecesof
lessthen 25,000 au. ft. isnot recommended.

Lift trudk engine horsgponver greter then 60 - multiply the besic design vartilation rete by the aciud
horsspowver divided by 60.

3 Ventilaed weding booths of auffiaent Szeshauld beinddled to aooommocEereigarator and freszar partsbang
wddad Thisshould hdp to reducethewdding fumesinthewdda bregthing zoneand thegenad area

4. Oil and/or autting fluid should beremoved from partsto bewd ded prior tothear aivd inthewdding areao thet the
patswill nat generate excessve Snokewhen they arewd ded

5. Woarkersshoud beadvisad to avaid exposre towd ding fumes and cautioned about the hezard of developing metd
fumefever ssoondiary to exqoareto zinc axide fumesthet can be generated whenwelding galvanized metl.

6. Aneducationd program should beingtituted so thet employessare mede avare of the potentid hezards assodated
withthedhemicalsussd

7. All containesaf methylenedilaride, MEK, tdlueng, and petrdeum didillate should be propery lebeled
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Trander, Rudlications Dissamingtion Sedion, 4676 CdumbiaParkway, Gindnnati, Ohio 45226, Aftar Q0 days theregpart will
beavaldbethroughtheNationd Tedmicd Infametion Savice (NTIS), 5286 Rort Royd, Srindfidd, Virginia 22161
Informetion regarding itsavailality through NTTIS can be dtained fram NIOSH Rubications Officeat the Gindinreti edoress
Copiesdf thisrepart haveben st to:

1 Continentd Refrigeration Carporation
2 TeamdasLocd 837
3 OSHA, Rggon3
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TABLEI

AIRBORNE CONCENTRATIONSOFMETHY LENE CHLORIDEAND
METHYLENEBISFHENYL ISOCYANATE (MDI)

Parsond Sarples
CONTINENTAL REFRIGERATION CORPORATION
Exton, Fars/vania
HETA 86-162
October 29, 1986
SAMPLE METHYLENE
SAMPLE VOLUME CHLORIDE
JOB TIME LITERS mgn
Foam Operator (303) 0748-1250 71 209
1341-1545 31 134
0748-1545 811
Foam Operator (303) 0740-1250 6.3 213
1340-1545 26 138
0740-1545 824
Foam Oparaor (302) 0802-1250 6.1 29
1333-1550 28 32
Evalugion Giteria(mg/T) L owest Feesible Lirit
NIOSH Gdling Limit For MDI (10 Minue
Limit of Detedion (mgfi?) 005

*mgi? = Milligrams of subtance per abicmeter of ar sampled
**|_D. =Lessthen ddedadlelimits
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TABLEII

AIRBORNE CONCENTRATIONSOF TOLUENE, PETROLEUM DISTILLATE, AND

METHYL ETHYL KETONE (MEK)
Parsond Sarples
CONTINENTAL REFRIGERATION CORPORATION
Exton, Fars/vania
HETA 86-162
October 29, 1986
SAMPLE Perdeum METHYL ETHYL
SAMPLE VOLUME TOLUENE Didillete KETONE
JOB TIME LITERS o mgh? mg?
Cding(3%) 08141540 238 10 80
Cding(3%B) 08131540 243 4 31
Cding(3%B) 08001540 239 -- -- invelid*
Cding(3%) 08261540 232 -- -- 124
Evdugion Qitaia(mg/ih) 375 350 590
NIOSH Caling Limit For Tduene (10 minute) 750
NIOSH Caling Limit For Rfrdeum
Didillae(15minue) 1800

Limit of Detedion (mg/sanple) 009 05 A7

*mgn? = milligrams of Sbstanceper aubic meter of &ir sarpled

**Invelid =it gopearsthét thetubbe hed bean diredtly insarted or hed fdlen
inosomeal ar savet mixtureduing thesanpling pericd s
therewesliouid in bath thefront and bedkup sedions of the
tube Thadfare no quantitativeresultscould bedotaned.
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TABLEII

AIRBORNE CONCENTRATIONSOF IRON, ALUMINUM, ZINCAND

TOTAL PARTICULATE

Parsond Sarples

CONTINENTAL REFRIGERATION CORPORATION

Exton, Fars/vania
HETA 86-162
October 29, 1986

SAMALE
SAMPRLE VOLUME IRON Alumirum

JoB TIME LITERS mgh™ gt

Wdde 08161555 780 01 LDx*
Wdde 08061555 797 07 04
Evdletion Qitaia(mgin?) 50 50
Lirrit of Detection (Mg 00006 00005

*mgf? = milligams of Sdanceper alkic meter of &ir sampled
**|_D. =Lessthen ddedadlelimits

TOTAL
ZINC

01

0.2

50
0.0002

PARTICULATE
mgh?

04

3HA

100
001



