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LUMMARY

On Deoamber 9, 1985, the Nationd Inditutefor Oooupetiond Sefety and Heelth (NIOSH) recaved areguest for a
Heelth Hazard BEveluetion (HHE) from Locd 774 of the Intametiondl Union of Bedronic, Hetricd, Tedmicd,
SHaied and Machine Warkers(IUE). Thereguest concamed exposuresto numerous ubgtances (in excess of
700) usd in betch formulation of goendty chemicalsfor ingtitutiondl and indudrid goplicaions Workaswere
conoamed thet exiding exposresmay beresponsblefor avaiely of hedth effeds such ashirth defeds lung
prablems nosshlesds heedadhes and regairatary initation. The produdts menufadiured indude weghing
compounds weter and wede trestment chamiicals sanitation produdts goediaty deaning and maintenence
compounds auiting fluids and metalworking oediaty produds and gpeddty lubricants: About 80warkersare
invavedin produidion.

TheHHE invaved anindudrid hygienesurvey far padfic contaminentsand groyps of contaminants Naise
expoareevdustion and alimited vertilation assesssment wared o paformed. Contaminant and nosesanging
wasganadly limited to parsond equoares: Contaminentsevausted indudedt sodium hydraxidedudt (NaOH),
hydrodharic add (HO) and phospharic add (HPO,), methylenedhlaride, and tduene: Dueto thevedt number of
raw metaidspotentialy presant and theneture of betch produdiion, our evaugtion of worker expoaresweslimited,
Theevduation fooused ontheoverdl effedivenessaf compeny'sindudrid hygeneprogram far contrdlling expoares
todl potentid contaminants: NIOSH invedtigetors condudted awalk through surnvey Decamber 18, 1985, ada
fdlon-upindLarid hygenesurvey Apil 9-11, 1986.

Rul-dhift noiseexpoaresranged from 7810 88 dB(A) TWA withameen of 8 dB(A) TWA. Thepaoat o the
daly dlowahle naise expoare besad on the OSHA noise PEL. of 0 dB(A) far eight hoursranged from 19to
74%. Fveworkeshed full-shift noiseexpoaresat or aoove 85 dB(A) TWA, the NIOSH recommended
expoaurelimit. Madmum oneminueaverage naielevdsencountered by warkersduiing the shift ranged from 83
to 113dB(A). Oveadl aeanoisemessrematsranged from 840 96 dB(A).

Rarsond dhamicd exposresampling resdtsare: NeOH-bdow detediablelevds(ND) upto 063 milligrams per
meter cubad of ar (mg/h) with an aithmeic mesnof 012 mgi¥, OSHA Pamrissble Expogre Lt
(PEL)-2mgim, NIOSH Recommended ExposLre Limit (REL )-2 g calling; HO-range ND up to 006 mg/n®
with ameen falling between detetable and quentifisdlelevels OSHA PEL-7 mg/n? aaling; and HPO -l vaues
waeND, OSHA PEL 1 mg/n?. Saivert eqposuresduing thesunvey werelimited to threewarkersfamulating or
peckaging Solveant contaning produdts: Timewd ?Tig)mmsfortwoLmjd Compoundarsto
mahylenediaidewere 10 g and 6.6 mg/in?, and 380 or theLiouid Packeger. TheOSHA PEL is
1735 mg/n?, however NIOSH recommendsthet n‘emlened1mcble/dsbermrtarm aslow asfessbleard
thet it betrested asapatentia cooupationd caranogen. Full-ghift tduene expoaurefor the Liquid Compounder wes
OGmg’rr? and 45 mg/n? for the Licuid Packager. TheOSHA PEL for talueneis 751 mgin, the NIOSH REL

3By,

Noelevdsinthefadlity rgoresant arisk for potentia hearing impeainmant. Somearessand euipmant genarde
affidenty highnaselevds (85 dB(A) ar grede) to presat en auditory hezard for unprateted warkesinthe
immediatearea. Contaminant exposLresmesaLred werebd ow levd sassoaated with advarse hedlth effects exogat
for mehylenediaide Sgnificant exposuresto thislatter compound rgresant nat only an acutehezard fromthe
fametion of devated blood carbaxyhemogidinlevdsand cantrd nevous sydem dfedsbut mey dorgaresat a
longtem hedlth effect congdaing methylene dlarides datus asapatantiad oooupetiondl cardnogen.


http://www.cdc.gov/niosh/hhe

NIOSH investigatars have conduded from datagathered during the condudt of thisHHE thet ahedlth hezard edss
from expoaresto methylenedilaride. FUll-ahift noiseexpoauresin excess of 86 dB(A) rqresant anauditary
hezard. Thepresanced levdsthroughout the produdion and maintenence aressin excess of 0 AB(A) indicates
thet individual worke's noiseexpoaresat o inexcess of the OSHA PEL areposshle Exposresto sodium
hydraxide, hydrachiaric and phogpharic aods and tduenewerewd | bdow bath menctory and recommendied
expoaUreditaia Recommandaionsaddressing dhamica subodtitution, loca exhneud ventilation, parsond pratedive
equipmant, work pradices ahearing consarvation program and housskegoing are presanted in Sedion X of this
report.

KEYWORDS S C (2842 Soaddty Cleaning, Pdlishing, and Sanitation Preparations) betch process methylene
dlaide(CAS#7509-2), noise, adds dkdinedud, ventilaion, persond pratediveequipmeant.



INTRODUCTION

On Decambar 9, 1985, the Nationdl Indtitute for Oooupetiondl Sefety and Heedth (NIOSH) reodved aHedlth
Hazard Bvdugtion (HHE) requet from Locdl 774 of the Intemetiondl Union of Hedtronic, Bedrricdl, Tednicd,
SHaied and MachineWorkes(IUE). Therequest conoamed worker exposuresto numerous ubdancesussd a
the DuBaisChamicd Compery, Seranville Ohio, intheproduidion of goedaty dnamicasfor inditutionel and
indLetrid gpplicaions: Bxpoauresto dugisand vgpars generaied during produdion were the repuestors primary
conoan. NIOSH investigetors conoucted aninitid indgtrid hygiene survey Decamber 18, 1985, tofurther define
theconcamsdf therequest and to dataininfomation in prepearation far thefdlow-up aurvey. Thefdlon-upindLgrid
hygenesurvey was conducted April 9-11, 1986. Letter reportswith detaconcaming high levd or overexpoares
wearesat to manegameant and labor represaniaives May 13, 1986, and Jne 11, 1986.

BACKGROUND

A. Podud Linesand Raw Mdaids

DuBasChamicd, adivisonof Chemed Corporation, produces gpadidty dnemicasfor ingtituiond and
indudrid goplications Proout linesfomulated a the Sheronville, Ohio produdiion fedility indude
dishweehing compounds kitchen sanitetion produdts laundry products housekegping products Spediaty
deaning and maintienence compounds autting fluidsand ather metdworking peddties weter and wede
tresment chamicas and goaadty Iubricants Find proouct fom mey beliguid or powder, with
gopraximatdy 850 90% of curant produdion invalving liquid fomulations: About seven million poundsof
product are proouced monthly. The compeny fomulaes about 400 different produdsfrom over 700 raw
metaids Examplesdf thedassssof rav mataidsusad indudeadds beses solvants fragrances sufadants
emudfigs als waxes dardhes doohds mad sdis gyads fatty adds weter, slicones resins and bioddes
All produdionisdonein betdhes Raw metarid exposuresevaugted induded dkainedust (sodium
hydraxide), adds (hydrogen darideand phogoharic add), and olvents (tdueneand methylene dilaride).

B. PooesDesiption:

Produdt farmulation tekes place on the mezzaninewhere the vatiousraw metaids are added to ane of two
typesaf mixing unitsdgpending uponwhether thefing produdt isapowder ar aliquid. Powder produdsare
blended in riblbon blenders (a o caled povder mixers). Thepoader raw metaidsareather conveyed tothe
mixasfromhbuk goregetarksousde by apneumdic mataid hending system or areadded manudly from
pepe begsar dumsddiverad totheareaon pellets: Liquid condlituanis are added menuelly from drumsor
with pells

Liguid product famulation tekes placeiin ketfleswhich rangein cgpedity from 50010 8000 gdllons Liauid
rav metaidsare pumped diredly into theketiesfram bulk soregetarkslocated ousde Altanateand
gdematd mahodsd ddivaing liquid raw metaidsto the ketiesindude hosesrun from pipdine menifdds
tothetanksand emptying of 56 gdllon drumsthrough thekettie dnerging doar. Powder meteridsareadded to
ketlemixturesinthesameway. Theprodudion floor isdivided into two primary areesjpowdar mixing and
liquid compounding

Batch shetsaregenarated for esch product mededuing ashift. Thebetch shedt dso containssefety

messuresto befalowed during produdion of the betch and necessary parsond pratediveequipmant. A
two-men aew inthe powdar mixing areadf themezzaninemekes 12 to 18 ponvder betches per dhift. Each

liquid compounder isgenardly assgned to mekethree betches per dhift.

Oncethe blending processis completled, the product isdran from the bottom of the regpectiverrilbloon
blender through ahdding hopper or fram thekettie to aped<aging Sation located on the ground floor
immediady benegththemezzanine. Inthisareapowderad metarids may be packaged into baxes pouches
pals or dums Liquid produdsare peckaged in gdlon battles five gdllon contaners 56 gdlondrunmsad
bulk pecks Thisareaisdvided into two areespowdared peckaging and liquid filling.



Theddemingtion of whet produdswill bemededuring eech hift isusLely mededuing theletter part of the
precedingwarkshift ar inthemamingimmediady prior tothedat of thedey dhift

C. Bngneaing Conrdsand Rarsond Rratedive Equipmant:

Locd exdhag vantilaion comnedionsare presant ontheliquid blending kettiesand the poavder mixasaswell
asthe pneumdiic bulk powder hending sydem. Hephart trunk andlip exnaldt dudsarepresat a the
ponder teke-out daions

Bulk rawv meteid hending sysamsarepresant for laige quentity and frequently used raw meteids
Drummed and begged rav materidsared <o ussd extansvely.

Rarsond pratedive epuipmant inuseby workersand required for some adivities or in some aressindudes
regarators hearing pratection, goves gorons and faceshidds Sty gogdlesarerequired only intheliquid
aressbut hard hetsand sty shoesarerequired plant-wide

Housekesping adivitiesindude apropene powered sivegper thet mekesroundsto ramove dust
accumulaionsonthefloors Hoor trenchesin the powder peckaging and liquid filling arees adlledt saillsanthe
floarsand dshargesdf resdud maaid inthelinescoming fram themixing ketles

METHODSAND MATERIALS

Theevdusion tedniquesgopied during thisevauetion induded parsond and areasanding for demicd
contaminents pasond dosmery and areamessremant far noielevels and alimited assessmant of vartilation
conrdsand desgn. Chamicd expoauresevdueted during the HHE induded dkadine duds (essodium hydraxide),
methylenedaride hydrodhiaric aad, phogoharic add, and tduene

Duetothelarge number of raw metaidsused by the compeny inthe produdion process inexcessof 700, ad the
equelly large number of produdsformulated, about 400, exposure monitaring during the NIOSH HHE wes
condudted inameanner to address primatily thefrequent or continuing contaminent exposLresencountered by the
wokeas Andfat wasmedeto havetheworkersidentify subdancesof paticular conoan and indudetheseinthe
evduationif possble Thefat thet themgarity of produdionisaf the betch processtype, thet the various produdts
produced duing any aneday or workshift are detemined by customer ardersrecaiveed during the preceding 12to
24 hours and thet minimel amounis o finished produds are godkpiled mekes evauation of sdected produdsusing
dating metaidsof greter concan difficit. Anather condderation induded infomulating the gopraech to this
evdugtionisthebrevity of equosredueto theinfrequent neture of-or small vaume produdtion of-some produds
Thenumbe df ssamplesadlledted during thisevaution wasthus marelimited for some compounds then athers
because of produdion demends: Concamsdf thistype potentid for expoaureto moretoxic subdances are
adoressad through evalugtion of exposures of amaorefrequent neturewhich providesinfarmetion about the generd
levd of expoaure Additiond conddaraionsmut then beinduded regarding the adeouiecy of curent contrd
mesaLresif moretaxic megidsareto behended

A.  Chamicd Contamiras

All exposuremonitaring for chamicd contaminenis used cdlibrated, partable bettery aperated samling
pumps comedted to asampling train thet contained the gopropriate sample adlledtion mediafor the andlytes of
interest. Themethodsusad for sanpling and andlyss aswel asany madificationsto the respadtive methods
fdlow.




AlkeineDuds

Thesesampleswareadleded on 37 millimeer teflonfilteshaving apareszed 1 micamee ad
mountedinatwo plecepladic casstte. A flow ratedf 2litarsper minutewas ussd for both full-ghift and
dottemsanpes Thesampleswareandlyzed acoording to NIOSH Method 74000 A Fisher
Acocumet Mini-pH Meer*, Mood 640, wes used to detet theend paints of thetitraions: Reuts
werergparted assodium hydraxide and thelimit of detedtion (LOD) was 30 micrograms (Ug) pe

e

Methyiene Chlaice

Methylenedlaridewas odllected on tandard coconut Sl dherood tubeswith two comnedtedin
smies Eachtubewasregarded aspat of thesample, thefird tubeweasandyzed intatd asthefront
siondf thesample Thessoond derood tubeinlinesaved asthebeckup sadion. A sampling rete
of 20 aubic oantimeters (o0) par minuteweas used over thesampling pariod. Samplesweareandlyzed by
geschrometogyaphy according the NIOSH Method 10052 with thefdloning modificaions

Desomption Process D minuesin LOmilliliter (ML) of catoon disLifidecontaining 1
miaditer (UL) per mL of tdueneasanintamd sandard

Gas Chvometogrgoh (GO): Heniet-Packard Modd 5711A* equipped withaflame
ionization detector.

Cdumn Dmee (M) X 0 millimeter (mm) slicacgallay adunmn
coeted intamdly with 050 micomears (um) of DBWAX.

OvenCoditios 70° Cdsus(C), isothamrdl.

Bath theLOD and thelimit of quentitation (LOQ) were 10 ug par samplefar methylenednlaide
Hydrodhlaric and Phogoharic Adds

Add sampleswere adllected onweashed slicagd sorbent tubesat aflow ratle of 200 oc par minute
Andyssswere pafamed by ion drometography according to NIOSH Method 79089 A Dionex *
ion chrometogrgph coupdled to aWISP 710B autosampler wasused. Thelimit of detedtion for
hydrochlaric addisoneug per sampleand for phogoharic add is9O ug per sample

Tduae

Tduenesampleswere cdllected on standard coconut shdll dherocdl tubesa sampling retedf 2000
par minute Sampleswereandlyzed by ges dhvometogyaphy acoording to NIOSH Method 1501%
withmodfications

Desomption Prooess D minutesin LOmL of cabondsufidecontaning 1 ul/iml of
hexaneasaninamd gandard

GasChrometoggoht Heniet-Packard Modd 5711A* equipped withaflame
ionization detector.

Cdummn 6foot x 1/4inch gass column pedked with 0.2% carbowax
1500 on 60/80 Carbopack C*.

OvenTarpaaures 150°C (302°F), isathemd.

Thelimitsof detedtion and quentitaion were 001 mg per sarplefor tduene



B. NosMesranais
1  NasDoamary.

Rarsond noiseexposure monitaring wes condudied usng MerosonicsMerdogge noise
dosmeters(Modd dB-301/26). Thedodmelerswerecdibrated pre- and pog-ghift according tothe
menufedurersingrudionsto assurethet the unitshed nat dnenged during thesampling pariod. Data
ahtained onthe naisedosmeterswiere tored on amegneic tigpewith aMdrasonics Meroreeder™
(Modd dB-653) for later andlyds

2. AraaNos=Mesuramat

SHedad aessdf thefadlity wereevdueted by conduding an odavebend andyssdf thenaiselevds
prest. Theseandlyseswere condudted with aGen Rad Predsion Sound Levd Mea™ (Modd
1982). Thesoundlevd maer wias cdibrated bath beforeand after messrementsweare dotained s
oadfied by themenufadura’sindrudions: A Nationdl Bureau of Sandardstraoegile cdiborator was
usd for cdibration

C. VaildionMessramats
A Kuz Diret Reeding Themoenemamete™ wias usad to mesaLredr flow a kettiesand rilbbon blenders

comnected tolocd exhaug systams: Smoketubeswiere usad to dbosarve exhaus hood air flow pettems
Addtiorelly theintegyity (intadness), effedivaness and desgn of thevaiousexdaud sydemsweareevdueted
Vigly.

V. EVALUATION CRITERIA AND TOXICOLOGY SUMMARIES

A. BvdudionQitaia

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd d&f engloy
environmatd evdugtion aitaiafor essessmat of anumbe of demicd and physcd agants Theeaitaia
areintended to uggest levd s of expoaureto which mos warkersmay be exposad up to 10 hours per day,
40 hourspar wesk far awarking lifeimewithout expaiendng adverehedth effedts Itis however, important
to notethet nat dl workerswill be pratected from edverse hedlth effedtsif ther eqpoaresare maintained
bdow theelevds A sl paoaiage mey expaienceadvare hedth effetsbecause of individud

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

Inaddition, some hezardous sUbstances My at in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oocupdtiond expoaresare contrdled & thelevd st by theevdugtion aitaion. Thesecombined dfedsare
often nat consdarad intheevaugtion aitaria. AlSo, some sbdianoes are aosorbed by direct contact with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoare. Findlly, evdugion aitaia
mey dhangeove theyearsas new informetion onthetaxic effedtsof an agat becomeavaldde

Thepimary sourcesdf evironmenid evdution aitaiafor theworkplaceare 1) NIOSH Gritaia
Dooumentsand recommenditions 2) the Amarican Confarence of Govanmeantd Induetrid Hygienids
(ACGH) Threshdd Limit Vdues(TLVsF), and 3) the U.S Department of Labor (OSHA) cooupetiondl
hedth gandards Often, the NIOSH recommeandationsand ACGIH TLVS® arelonver thenthe
caregponding OSHA gandards Bath NIOSH recommendtionsand ACGIH TLVs uaudly arebesad
onmorerecat infametion then arethe OSHA dandards The OSHA dandardsdso mey berepuired to
tekeinto aooount thefeeshility of contralling equoauresinvaiausindudrieswheretre agantsare ussdt the
NIOSH-recommended dandards by contragt, are besed primarily on concamsrdating to the prevention of
oooupdiond dseese Inevdugting theexpoaurelevdsand the recommenditionsfar reduiding theselevds
foundinthisrepart, it should be nated thet indudry isreguired by the Oooupetiondl Sty and Hedith Adt of
1970 to mest thoselevd sgpaaified by an OSHA dandard.




A timewdghted average (TWA) exposurerdersto the average arrbome concantration of asudance
duringanommd 8- to 10-hour workday. Some sLbdances have recommended shart-term exposurellimitsor
adling vdueswhich areintended to spdemant the TWA wherethare are recognizad toxic efedtsfram high
shot-tem exposres

1  Chamid Cotamirats
Tade1 presant theevdudion aitaia(NIOSHOSHA/ACGIH) for chemicd contaminents
eveluated during thishezard eveluetion

2. NassBvdudion Qitaia
Expoareto highlevdsaf naisemey causetamparary o permanant heatingloss: Theextat of
damege depandsprimeatily upon theintensity of thenaiseand theduration of theexpoaure: Thereis

abundant gpidemidogicd and laboratory evidencethet protracted noiseexposre above 90 dedbds
(dB(A)) caussshearing lossin apartion of the expossed populaion.

OSHA'sexigting sandard for aooupationd exposureto noise (29 CFR 1910.95) goadfiesa
maximum pamissblenaiseeqpoarelevd of O ABA far aduraiondf 8 hours with higher levds
dlowed for shorter duretions: NIOSH, inits Qritariafor aRecommended Sandard®, proposed a
limit of 85dBA, 5dB lessthen the OFHA gandard

Timewdghted average naielimitsasafundion of expoaureduraion areshoan bdow.

Durationdf Expoare SoundLevd, dBA
(hrsday) NIOSH OsHA
16 80 85
8 85 0
4 0 %
2 % 100
1 100 105
12 105 110
14 110 115+
1/8 115+ -

- 140 dB**

* No expoaureto continuous noiseabove 115 dBA
** No expoauretoimpedt or impulse noiseabove 140 dB pesk sound pressurelevd (SAL)

Whenworkersareexposad to sound levd s exosaing the OSHA sandard, fessbleenginesing o
admindrativeconrdsmud beimplemeanted to reducelevdsto pamisshilelimits TheOHA nase
ganceard hesbesn expanded with the:addition of ahearing consavation amendmat® For workers
exposd d or dbovea TWA of 85 dBA, thisamendmeant repuires noiseexposLre monitanng,
audomdrric testing, the usedf hearing pratective deviceswhere necessaty, record kesaing provisons
and employeseducation.

B. Todadogy Simmaies

1 MehyjieeCHaide

In 1976, NIOSH praposed arecommended expoaurelimit (REL) to methylenedilarideof 260
milligamspar meter aubed of &ir (mgi?) averaged over an 8- to 10-hour workshift™ Thisleve wes



conddared edequeteto prevart inteferance by mathylenedilaridewith ddivary of axygentothetissues
(1.e prevart Sgnificant cabaxyhamogidain levdsin thelood), and impaimmant o thecantrd nevous
g/dem. Snce 1976, the caanogeniaty of methylene dilaride hesbean documented in severd sudies
o droncdfedsinanmds Onthebessaf caanoganicand tumanganic regponsssinratsand mice,
andin accordancewith the Canoer Palicy of the Ooouipetional Sefety and Heatth Adminidtrationt™,
NIOSH now recommendsthet methylene chlaride beregarded asa " patentid oooupetiondl
cadnogen” Although the poatentid for methylene dilariderinduced cancer in humanshesnat bean
Odamined, the praehlity of apopulation of exposad workers deve aping cancer could be decresssd
by decressing expoare Therefore, NIOSH recommendsthat cooupationd exposureto methylene
daidebecortralled to thelowest fesshlelimit® OSHA issued revisad guicdiineson contralling
oocypationdl exposLreto methylenedilaride Augugt 11, 1986 to notetthet bath NIOSH and the
ACGIH haverecommendad epoarelimitssuidanialy lower then thecurrant pamissblelimit
OSHA hesdsnissued an advance natice of proposad rdemeking for methylenednlaride

Alkdine Duds(Sodium and Patassum Hydroxide):

Theoooupetiond hezardsfram expoareto dkainemetarids induding sodium and potessum
hydraxide, are primarily thosedf imitation and carrasion of tissuescoming indiredt contadt with the
dhamicd. Thetissuiesmod Sogtibletorgaid, sevare and ditenimrevarsbledamege aretheeyes
Aaddentd enry intotheeyeshy way of gllashesd sdlid or liquid meterids ar srong saluions o them,
should beprevented by theuse of eyepratedtion covaing dl anglesof enry. 2

Conatt of dkdinemataridswith theskin ar resairatary tract mey resut inimitation, corasion, o
godon Theemataidsread with tissiepratainsresLitingin degpinuies Aadimeizaionar
"herdening’ of the upper resairatary tract dueto prdonged or repeted inhdlaion of these meteridsdoes
oocur. Thismay betheresuit of anincreesed pratedive medheniam or aderessein the sansary
protectivesydam, inwhich casetheexposre mey leed todronicinury. 2

Prdonged contact of the skinwith diluie sdluions of the drong dkaies can causeimitation. Imitation,
bums or contact damrtitis can ooour through direct hendling of potassum hydroxide (caudtic potaeh)
and sodium hydroxide (caudtic soo, caudtic flake lye or liguid caustic).

Inthisevauation dl equoaresto dkdinedussweareevduded assodum hydraxide The
recommendied expoaurelimit of 2 milligrams par meter auboed of ar (mgfi?) for sodium hydroxideover
al5minuepaiodisamed a preventing naticeehleinitation from expoaure to sodum hydraxide duds
ax r’r?'lg’s(’3 The ACGIH TLV* far potassum hydraxideisbessd uponitsedtreme cormosivity to
tise

Adids(Hycragen Chiarideand Phogpharic):

Sdutionsaf hydrogen dilaride (hydrodilaric add) mey causeeyeinitation, sevarebums ad
pamenat damegewith lossof Sght. Hydradhlaric aod mey causesevarebums of theskin unlessthe
addisweshed dff immeadiady. Repedted ar prdonged expoauredf theskinto diluieadd salutionsmey
causedammdtiis. Erasion of thetesth may ooour from repested or prolonged expoare™®

Phogoharicadd migtisanimitant to the eyes, upper reardary tract, and kin. Thesdlidisegpeadly
imtaing totheskininthepressnced moidure: Thareisno evidencethat phogoharous poisoning can
reut from contact with phogoharicadd. Therisk of pumonary edamarreaiting from theinhelation of
mig or gray isremoe A diutesoution, bufferedtoapH of 25 causssamodade brief dinging
sstion but noinjury if adroplet entarsthehumeneye: A 73 olutionwill causesevereskin bums®



VI,  RESULTS

TheACGIH TLV* for hydrogen dilaridedf aciling concartration of 7 mgi?, isconsidered to be
aufidently low to prevant taxic inury fram expoaureto hydrogen dilaride, but isonthebardaline of
svaeinitaion TheTLV* of 1mgi? over an 8-hour warkshift for phospharic add isreportedy
bdow the concentration causing th ot iitation among unecdimeted workersand well beow thet
tolerated by aodimated workers™

Tduae

Tduenevgpar causes narcogs(dupar). Contrdled 8-hour exposres of humen aujedsat varying
levelsproducad effedsranging from mild fatigue, weskness confusion, ladhrymétion, and pareshesia
(ebnamd sanstionwithout ajedivee cause, Such asnumbness; pridling, and tingling) at alevd of 750
mgih?. Exposresof thesameduraion & alevel of 3000 myi induded eupharia, heededhe,
dzzness dlaed pupils and reusa. Afterdfetsof thesehighleve expoauresindudisd nevousness
musoula faigue, and insommiapersding for severd days Warkarsexposad for many yearsto
crmerira]('%rgintferaged 3000 1130 mgin exhibited nodinical or leboratory evidenceof atered
liver fudiari®™.

Tdueneexpoare does nat gopesr to reault inthe hemetopaietic (blood forming) effedts caused by
bawene Themydataxic effedspreviaudy atributed to tduenearejudged by morereoat
invesigaionsto betheresUit of concurrant expoaLreto bavane presat asacontaminart inthe
commadd tdueneusad®

Tduenegdlashed inworkers eyeshes caused transent comed damegeand conjundiiv imitation.
Compleerecovary oocured within48 hours: Repegted or prdonged skin contact with liquid tdluene
hesaddftting adtion, causing dying, fisaring, and damitis™

TheNIOSH recommended eqogurelimit (REL) of 375 myi? for tdlueneishesed onthe
cosavaionsthat chengesin musoular coardingtion, reedtion time, and produdion of menta confusion
and muoous membraneinitation have been cbsarved for toluene exposLres up to 750 mgin®; but these
samedfedshave nat bean reparted for exposresa o bdow the REL inindudrid workersand
expaimentd ajes®™

A.  Chamicd Contaminent Exposures

BExpoaresof warkersto dhamicd contaminanisand noiseduning the HHE fallow-up surnvey arepresanted in
TadeslI through IV andinthefdloning paragygohs. Areaodave bend noiseandysesarepresanted in Table
V and paraggph B(2).

1

Alkdine Dug (Evausted as Sodium Hydroxide):

A tad of 24 bregthing zoneexposresamplesto dkdinedustswereadledted. Twenty of the
samplesran full-dhift and four rgpresant dhort-duration samples adllected during povder
compounding. Job titlesaof workersmonitored indudedt Liquid Compounder, Heed
Mixer (poamder compounding), Assgtant Compound Mixer (powder compounding), Soruober
Opgator, Heedkdrum FHller, Maeid Hand e, Case Packer Operatar, and Pouch Machine
Opador. Theranged full-dhift dkdinedudt eqpoaresover thetwo daysof samplingwesfrom
beow detedtablelevds (lessthen (<) about 0.08 mgin) or non-detectable (N.D.) up to 0.63 mg/n.
Themean (aithmetic) exposLreconoantration over thetwo day was 012 mgins. TheOﬁgA
isble limit for ful-ghift arbomesodium ide is2 :
@-tem e@memrerestod in?edﬂs(Z? toB8minutes mﬂmw elevds(<056
mgiY). Notethat theenvironmenid limit of detedtion for theshort-term saplesisdevted, when



compared to thefull-dhift samples because of thegTel samdevdume TheNIOSH REL for sodium
hydraxideover a15 minuesampling paiodisacdling conoatraion of 2mgin?. Teblell presanis
worker expoaLresby location, job tile sampletype, sampleduraion and individue expoare
conoairaion

MehyleneChlaride

Thenumba of warkerswarking with or around mehylene dilaride o produds contaning this
weasvay limited duing thesurvey. Twowarkeswereinvaved with the produdion of
PEEL -FImite* which containsmeihylenediaide: The Liguid Compounder hed en 8hour TWA
exposreto mahylenedilaideof 10mgi?. Thisincorporated two sharter durion sanpleswhile
warking around themixing ketledf 33 myin? and N.D. Thefull-dhift TWA wascdaated uisngthe
abosaved ot tam expoares and tharr time pariads dlong with en assumption of no mehylene
dhlaideedpoareduing theramaning 307 minuesof thewarkdhift. Theareasampledotaned over
theketlewhere methylene dilaridewas usad by thisworker documented anairbome TWA of 20

Apil 11, 1986, methylene dilaride expoauresfar assoond Liquid Compounder and aLiquid
Packeger waredatained. Theshort-term and calaulated full-ghift TWASTar the compounder mixinga
proouct Lsing methylenedhlarideware 54 mgi? (over 59 minutes) and 66 mgin® (8-hour TWA)
regpectively. A Liquid Padkeger menuly filling 56 gellon dumsof methylienedilaide containing
proclt hed afull-hift TWA o 380 mgi?. Thisvalueexcesdshath thearigind NIOSH REL of 261
mgh, proposad in 197699, and the curent NIOSH recommencition of maintaining eqposures e the
lowes fessbleleve® Theareasample mounted on thefilling scale et hiswark station demondreted a
TWA aeaconcaniraion of 380 mgin,

Hydrochiric and Phogohoric Adics

Hydrodharic and phogpharic add breething zone expoares aatained over thewarkshift were
negighle All hydrodharic add exposures with theexagation of ang ranged from bdow to dightly
aoovethecdaulated evironmentd limit of detedtion (ELOD) of 001 mgfin?. One Teke-out
Oparator in packaging hed an 8-hour TWA of 0.06 mgfin?, dthough becauseof andlyte
bregk-through onto the bedk-Up sadtion of the sorbent tubetthis concentration should beconddered a
minmum eqoarevauewith theadud expoareasomentat higher conoantration.

All phogoharic adid eqposreswerebdow acaadated ELOD of 010 mgin?. Asindicatedinthe
gpening paragrgph to thissadion, dl dhemicd exposure dlapresanted herearefoundin Tedlell.

Tduae

Airbometduene conoantrations bath shart-tem and full-ghift bresthing-zone expoares aswell as
full-dhift area.concantrations werelow. Two dhort-tem exposuresfar aLiquid Compounder using
tdueneinaproduct formulaion were 1.8 mgin and non-dgtectable (ELOD of 1.4 mgin). Anarea
sampledtaned a hiswork location over thefull workshift wes 1.0 mgin®. ThelLiouid Packegerin
Soadid Product Packaging hed afull dhift resthing zoneexposure of 45 g/ with an area
conoaniration a hiswark Sation abtained over the same sampling pariod of 33 g/,




B. NosSuvey and NaseBExpoareReslits

1

Persond Noise Expoaures

Individudl worke'snoiseexposres averapgad over theworkdhift sampling paiods of thesurnvey
ranged from 7810 88 dedbdsA weghted (dB(A)). Themeen (aithmetic) ssmplepariod TWA wes
& dB(A) withagandard devidion of 30B. Theparoat of thedaly dlowalenoiseexposuresranged
from 1910 74%, besad onthe OSHA PEL of 90dB(A) for eight hours

Thehighest full-dhift noiseexqpoaures coourrad inliquid compounding, on the propene powvered floor
srubbe, and ot inthebulk unlcedingarea. Maximum naselevdsof oneminuie duration encountered
by warkersduing thewark hift ranged from 88 up to 113dB(A). Four maximum levdsinexcessof
100dB(A) cooured inthearess of liquid compounding, powder peckeging, and autdoarsin thebulk
unlcedngaea Tadelll presmtsbaththe TWA dB(A) levd far theworkersmonitored sswl asthe
prgetted 8ty TWA . Maximum levdsareinduded for eech sample

Thenoiseexpoaresd thesx warkeshaving thehighest cumulative TWA are presanted by hour and
day inTadelV. Thissavesasan expandondf cetafar the highest noise expoarespresantedin Teble
1. Cumulaive naiseexpoauresfor bath daysaresmilar for thejobspresanted inthettelle liquid
compounding, sorubber gperation, and bulk unlceding. Naiseexposurelevdsgopear quiteunifom
throughout thewark shift

Examingion of thehourly noiseexpoaurestiroughout theshift indicatesfarly condant naselevds
AreaNase Survey Messramants

Anodave bend naseandyssaf ssvad locations; produdtion, meintenence, and outdoors
dooumented highnoisearess: The compounding aressand bulk unlceding areahavethehighes noise
componantsinthe63 (79-84 dB(A)), 250 (78-90 dB(A)), 500 (80-90 dB(A)) and 1000 Hatz
(78-86dB(A) odavebands Theballer room and maintenence areahed the highest overdl
messured noielevds 95 and 96 dB(A) respedtivdy. Thelower frequency odavebendswereagain
responsblefor thelargest contibution tothe overdl messred ndielevd. TableV presantsbath the
odave bend andysesand overdl weghted and unweighted noiselevelsfor the aress Surveyed.

C. Vaiildiat

1

Vigd Ingoedtion and Cosavaion:

Viad ingoedion of thelocd exhaudt systamspresart in the produdiion and pedkeging arees sswdl s
cosavaiosmededuing theused equipment savioad by thesystams provided thefdloning
adosavaions

a  Treliquid compounding kettiesarediredly comnedted to ether individud or commonllocd
exhaud fanswhich placetheketiesunder negglivepressure

b.  Poada dendingunitsare comnedted to acentrd locd exnaus sydemand sevad unitsaredo
saved by movesbledephant trurk duds Escgped arbame powde from theequipmeant
during derging and mixing wes dosaved. Thisgopeared to beinfluenced by digance of theteke
off framthecentrd duct and inehility to proparty placeloosedephant trunk dudsa thepaint of
dug gengrdion.

c.  Drumfillingdsthargesinthe powder peckaging areahaveamular locd exhaugt hoodswith
interchengestle hood corfiguraions goplicebleto differat Szedrums. Theseunitsgopearad
mod effedivewhen uang drumstiet fit right under thehood




d.  Alocd edasd cangpy hood onthelbax pecking lineislocated well abovetheall areaof the
tumiablewhare damegeto pondear bulk pedksor rdesse of matarid fromincompledy ssded
pecksoocurs Dugt genarated from dameged packswould excape the dfedtive cpture zone of
thehood.

e Anedas dud goaninginthegpaad produdspedkeging areaiislocated inacomer neer the
floar, rematefrom drumfilling daionsand lodked by Surrounding contanas A srgewl
exhad fanislocated intheoutsdewdl, rematefrom theadtL fill fetions: Nolocd edadt
s/damispresat far dumfilling of flammedlear salvert contaning produds

f.  Noadiveprovisosfor cusdemekeupar torglacetha ednauded onthemezzaninelevd
exigsahe thenfor wall lowesand acomfart vertilaion sygem

g  Alllod edad unitsfor theliquid compounding kettlesdscherge d roof leve, ranging fran gix to
46 inchesabovetherodf deck.

h  Dameged sstionsaf ducwork ontheexhaud sydem removing arbome dust were dosarved,
Deanted dudwork, misshepen dbows and temporary mekeshift petcheswere cosarved onthe
s/deminthe powde pedkeging area

Fecevdaoaty ar flow messrementsa dry compoundars 1 and 2 averaged 85 and 208 liner
fedt par minute (Ifpm) & thefloor gratelevd. A ramovabledephant trunk dudt avalblefor useas

pdeamentary locd exnad a the dry compounding dationswasin used cry compounder L
Thecantalinefacevdoaty wasin exaessof 6000 Ifpm

Fecevdaaty messuramantsdatained from mixing ketflesintheliquid compounding area
(kettles 125, 126, 115, and 121) averaged 112 Ifpm. How raesvaried from 67.51fpm (ketle
115) to 225 Ifpm (kettle 125).

Smoketubear flow evduetionsindicated thet l theketlesfor which ar flov wesmesaured, as
widl asthetwo dry compoundars wareunder negetivepressre. Theeffet of aossdrdtsdong
with thelow faceve odtieson some df the equipment gapearsto negete the dality of theloca
exa sygamto cgpiure contaminents genegrated o rdessad outsideof thehood (or mixer)
openrg

VII. Disusion
A.  Chamicd Contaminent Expoaures

Expoauresto damicdsused in produdion duing the survey paiicd waregenardly negiglewith the
exationof methylenedilaride Thewarkersaof concemdid nat useany reairatary pratection during thar
eqoares Theindvidud drumming the Red-Himite* did nat weer govesduing thefilling gparaion and the
dovesavalabeto imwerenat sitsblefor pratedion againg methylenedilaide A wdl edaud fanwes
opearainginthegpadd produdsfilling areaand thefiredoar ontheesst Sde of theroomwasgpen. An
overheed garape door to the outdoorslocated immediady outsde df thisareaand north of the open firedoor
wasopaned paiodicaly throughout theworkdhift. Theselatter two itemsindicatethet theexiding exneust
vertilaion and genard mekeup ar isinedequetein efedtivdy contralling theworker’'sexpoaresto arbame
contamirents

Lowe levd expoaresto mehylene daride dosarved for Liguid Makerson themezzanineindicae tret the
egnesing conrdspresant onthemixing ketfle dlill pamit theescgpeof contaminant vapars

Whiledimirgtion of methylenediaridefrom thewarkplacewill dso diminetemaihyliene dilaideexpoares
thisadion doesnat negetethe nesd far comedtive messLresto assurethat expoauresto atha mataridsusedin
o generded during produdion are ket within acogptadlelimits: Thevad aray of compoundsusadintie



numarous produdsfomulated & thisfadlity requirestihet enginearing contrds work pradtices and persond
pratediveequipment programshbeadegueteto contrd contaminentsranging intaxiaty fram hydrafluaricaad
(coradves), methylene dniaride and fomel denyde (patential oooupationdl cardinogans©), torelatively
innocuousmatEid likecooonut all. Thelimitaionsof thissunvey should berecognizad, thet vay few of the
vaiousraw metaridswere usad duing theindudrnid hygenesunvey. Thusather produd fomulaionswill
presant different contaminents and potentid expoares. Changesin OSHA dandardsand acogated
oooupetiond eqpoaurelimitswith theadvert of mare.or new taxiaty detashould encourage gpimium contrd
o dl conaminans

Optimium gperation of enginearing contrdlsfor the processrequiresregular maintenence and reper

ghedules Dameged, blodked, and modified ducwork or hoodsreduces grificarntly the effediveness of the
g/9em. Thehygrasoopiaty of powdared metarid wes mentioned asan ongaing prademwith removing
dugs Thissuggestsanesd for deenout partsand possble sysem modificaionsto inoresse particuliate
trangoart veloaties Theinghllity to prapaty postion movesleexnaug dudsand thedosenoe of moredfideant
hoodsreduoesstheeffidency of thesysem. Prapaty operaing contaminent adlledion sysamscandnadin
reduding housskegaing requirementsand equipmant deterioration in adaition to redudng worker exposures or
contralling patentid exposures

Themod dfident contaminant adledion cooursa thepaint of generaion. Thisisexaglified by the
presencedf locd exheus sydemsontheliquid kettles hovever flow ratesa thekettiegpeningsvaied and
bath liquid and powdered metaidsweare nonmelly added et these openingsin addition to diredly ppinginthe
liquidraw meteids

Anathe prademidentified with theliquid compounding locd exneud sysarsisthelocaion of thesygens
dshages Cdledted contaminentssuch asadd and sdlvert vgparsare essantidly discherged diredtly onto
thebulding rodf. Thisdoesnat provide adequeteremova of contaminenisfromthear evdagpesurounding
thebuldng Lawvesonthesded thebulding onthemezzaninelevd areusdfor arintskes Thelevd of
cortaminart dschargeon therodf isinauffident to prevent good dperson of contamingted ar framthe
edad gysans Poor dsthagecondtionsresitinlondevd contamineionwhichcanrearter thebuilding
duetowind e‘fai (bJIdrgiubjema negative pressrewithin thebuilding, or theadion of medhericd ar

Uy sydes

Work pradicesareimpartart in maintaning low expoarelevdsand indude cardful addion of buik
metaiasfrom begsand drums proper usedf persord protediveeouipmet, prompt deenup of alls
propa dgposd of empty contanersand utlization of enginering contrds

Thepasond pratedtiveeguipmeant recuired for different produdsis oeafied on eschfamulaion sheet. The
chamig prepaing the sheat pedifiesthe necessary parsond pratedive equipmant, however & thetime of
intigtion of thisevalugtion no review concaming the gopropriateness of goedified ecuipment wasbeaing
(_xrdﬁn&ed prior toissuence of thefomulaion sheet. A review processhesreportedly beanimplemented
gncetrettime

Neither quentitetivenor quelitative respiraor fit tesing wes perfomed by the.compeny sncethey did not have
Oesgneted rearatory pratedionaress: Theneoessity for fit testing remeinsan essatid demat of a
resairetory pratedtion program. Thefect thet someostch sheets speaify resiretory pratection
demongiratesthenesd for fit teding in the.sbsence of desigrated respiretory protedtion arees: Fomndl training
o wakesintheuseand mantanence o thar reairaorswes ddfidant as deemmined through questioning
wokesusng rearaiars uvivar regaraorsaretheonly brand curently avallablefor issuiencetoworkes
TheNIOSH invedtigetor disoussad the need for fit testing and thet dmogt without exagation marethen one
menufadiurers reairators nead to besiocked. Thiswould hdp assure adequiete reairetor fit by providinga
better resairator sHection to dhosefromin acoommocdtiing eech worker'suniguefadd daradaidics




VIII.

Rubber dovesavaladefor threwarkesweresant out for desning and reumed for reuse. Thegovesare
retumed and dumped inio aplefromwhichworkerssdedt their goves avaiding thosewith hdles auts or
tears Oneszed govesisprovided for dl warkers: Defidendeswiththisgove program aregoparartt. Al
dhamicd resdant goveshavelimited usdul lifetimesand pamegtion resstance depanding ypon thegove
metaid, dhamicdsenoountered, and mechenicd weer thet oocursduring ther use. Govesnesdtobe
sHected besed uponthedhamicd exposure: Reconditioning or deening of govesused to providechemical
pratedionisunecogpiile Thedeaning processitsdf may compramisethegovesintayity severdy, providing
it hesnat dreedy supessad theeffedivegovelifeduringuse. Thecompany repartedy providing DuBais
dovereoonditioning savicedd 0 by ady deaningprocess: Ssoondly, thecomingling of goves o differant
agesexposad to different chemicals prohibitsany method of seperating out thosethet damically and physicelly
aernologa providng pratedion. Frelly, govesshould beavaladein marethen oneszetofit differart
worker'shends Propar gove sedtion and fit will nat only provide better pratection but will fedilitste abetter
gagp by thewarker when hending hezardous meterids

A housskegaing issuein theliguid pedkaging areaconoamed the. aooumulation of resdud product from
kelesand hoselinesinthefloor trenches: No flushing mechenismispresant inthetrenchesthemsdves
readtinginaccumulaionsof vaiousproduds  Reedionsof incompetide metaridsin thefloor trench may resit
inadditiondl contaminant expoaures. Accumulaion of produdt onthewaking Sufacesintheareacredes
hezardouswaking conditions

Thenoisedosmery and areanaise messremants dotaned during the urvey damondratesthe nesd for
implementation of ahearing consavation program. Sevard workershed noiseexpoauresa or doove 86
dB(A) over tharr work shift. The OSHA noisedandard 191095 repuiresimplementation and
adminigration of ahearing consarvation progyam whenever amployee naise expoares eque or exossd an
8hr TWA of 85dB(A) or awarkshift noisedoseof 50 peroart |srea:hed‘9’ Thisprogramwaoudinduce
audiogramsof exposad workers worker traning, providing heating pratectorsfor expossd workers
recorckegping, and poding high naisearees

CONCLUSON

Expoauresto damicd conaminentsevaugted during the HHE werelow with the exagation of methylenedilaricein
the Spedd Produdts Formulating and Pedkeging area. Methylene dhlaride expoauresfar the goedid produdisdrum
filler wereinexaessof bath the curent OSHA PEL. and the NIOSH REL. Duetothelargenumber of rav
metaridsusad and producdt formulations an assumption thet overexpoaLresfram ather produdt famulaions or raw
metaidswill nat coour cannat be caaLdly assumed. Changesin operating conditions work pradtioes enginesring
contras and materids usad contributeto adynamic patentid exposuresitugion. Thefadt thet the Ubdances used
and proouced are 0 vaiadle necessitates contrd meeaLresfor themogt hezardous materidsand situtions thus
asuing thet lesstaxic metaidswould dso be adequatdy contralled. Thissuppartsthe nesd for worker education,
good work pradtices; effedive enginesring contralswith apreventive mantenence program, housskesoing, and
efediveimplementation and operation of parsordl pratedive equipment programs

Thisfadlity heshigh noisearess and full-ghift noiseexpoauresthet necessitate ahearing consavetion program
Conird messuresto reduce naelevdsinthevaious aress may dso prove useful inreduding exposresand the
adud numbe of highndisearess: Thereturedf produdion gperations and equipment layout prevent saious
conddaraion of adminigrative contrdsdone as an dfedtive method for solving the noiseexpoaure prablens



IX.

RECOMMENDATIONS

A.  Cramicd Cotamiranis

1

Theided goproach to prevent expoaLresto toxic substanceslike mathylene dilandeisby sUbtitution
withalesstaxic metaid. Thisissomething thecompeny isrgoartedy purauing.

Raiadicreview o thevarious subdiances used in produdion, dong with subsaouant dfartsto
ubditute maretoxic SUbdanceswith compounds of lessar toxiaty should prevent continued regular or
infrepuent ue df lessdesrable meterids (from ahedlth hezard pergpedtive) inthewarkplace: Thismay
bedoneby mantaining aurent mateid sty detashestsand using recommendiad evdugion aitaia
thet incorporate morecurant taxiaty infarmetion then the OSHA PELS

B. Vaiildiot

1

Locd exhaud ventilation presant on Kettle 121 usad to meke Ped Flmite* should beevduated to
asregaimum pafomenced thesydem. Theaverageface vdoaty mesaured during thesurnvey wes
Bfedt paminute Thefacevdoaty of 150 to 200 fedt par minuteisrecommended consdaing the
taxiaty of mehylenednlaide Coveing theketle opening during dlending and hdding paiiadsisdo
gpested sncethesydem asit curently exigsill dlowstheescgpeof mehylenedilanidevgpars

Locd exnaug vertilation shoud be provided a the drum filling paint where higher taxicity compounds
suchasmethylenedhioide presant in Red Hlmite, aredischerged from endosed produdtion
eupmat

A hoadinvaving flangesand amedheniam far posioning (eg- meghets dips o hooks) soudbe
adoed to maohilelocd exhaud take-offssuch asthose presant & the powder mixers: Thiswould
pemit moredfedive utlization of thes/gem

Thecanopy hood presant inthe"bulk pedk” pedkeging areashould beredesigned to more dfedively

capturedLgt rdessed fromincompletdy sedled or dameged poudhes of product thet saill asthey are
dstharged fromaconveyar onto therevalving pedking teble

Ingoedtion and deaning of dugt hendling locdl exknaud equipmant inthe powdar mixing areamay ned to
e paformed morefrequently then evary threemonths dueto the corrasivity of meteids varying
powdered rav maeidsusegeand the hygrosoopiaty of thedud.

Dameged ducwark should bergalaced to provideasmoath intemd dudt suface: Thiswill reducear
tubuenceand sufaceimegulaitieswhich favor product accumulation in sygems saving the poavder
produdion and peckeging area.

Extendon of locd exnaug dscharges abovethe mezzaninerodf isrecommended inprefarenceto
sing thewdl ventscurently used to providemeke:Up ar. Thislatter goproech would necessitete
draning mekeup ar fram andevator et conmnedting thelower floor and thegenard comfart vartilation
g/dem. Addtiorelly, edraus emissonswould continueto lesk through aracks nonfundiond odling
fang and aound windows doars and piperuns: Contadting afirm goedidizing inindudrid exneudt
vatilationisadvised

Implementaion of any dhenges concaming the ventilation sysem necessitatesa
asmmat o thedfediveness oadfic maodificaions havein adhieving the desred dgedtive

Duawork pessing through thefirewalsinto the goedd products peckaging areashould beequipped
with autometic doding firedoorson eech Sdeof thewl throughwhich theduct pesses®™



C. PRasod PaetiveEquipmat

1

Thepasord praediveequipmant program should bere-evauated, expeddly asit patansto
pratedivedathing and resairatory protedtion. Thereuseof glovesissued to pratect againg dhamicd
contaminenisshould bedsoontinued. Thetypesdf govesavaladeshoud beenlarged, sncepayvinyi
dilaidegovespreviody inusedo nat dffer efedtive pratection egaind dl compoundspresat et this
fadlity. Thislad item, disoontinuing reusedf dramica goves wesintiated by the compeany in Augus
1986 (direct communication).

Socking marethen aneszegoveisganardly repuired to aocoommocktedifferent hend Szesand
provideaproper gip. Gauntletsandimpaviousgaransare provided but imparvious hoe coversand
leggingsshould dspbeavaladetoworkesmenuely hending and dumping 56 gllondrums of
meteidsauch sshyddfluoicadd.

Thecompeny hesawwritten reairatary protection program however, dl workersissued or having
oocason'to useresairaiary pratection nesd to befit tested and ingrudted inthe care, use, and
limitaionsof theregairetar. The cartridgesoninfreguently used ar purifying resairatorsshould be
chenged prior to eech userather then rdying on theindividudl to detiect breek through or to dengethem
a someungpadfiedintavd. Dueto differencesbawesnworkes morethen oneszeand posshly
morethen onemaenufadiurer'sresairator will nesd to be stodked.

SHely equipment edfied on famulaion degtsshould bechosmwithinput from the ety enginesr to
insrethet thebest pratedionisprovided out in theformulation and peckeging arees: Thecompeny hes
trandared thisfundion to the sty enginear with conauitation from thefomulaing demie. This
sHedtion process should indude conddaration of workplaoe conditionsiin addtion to the patentid
hezards presanted exdusivdy by theproduct or itsraw metaids

Education of thewarkesconcaming thehezards of chemicdsused a DuBaisaswal astheprope
Hedtion and usedf parsord pratedive equipment ould havegrester enpheds Severd enployess
reported leaming about vaiouswork hezardsexdusively onaninformd bedsfromcowarkas The
numba and ndureof chemicdspresant in theworkplace necessitates afonmd training and arientation
pragram for theworker regarding the hezards presat. Thistraining isreported by the compeny
(persond communication) tobean inteyd part of the hezard communication program to comply with
the OSHA hazard communication sancird.

D. Houskexing

Improved housekegaing dfartssuch assimmediate qall deantup, regular ramova of dugt accumulationsfrom
floorsand raw meterid sorepearess, and flushing out floor trendhes dter thedscharge of product from kettle
battormsand hoselinesshould beimplemented. Thislaet itemwould reduce bath dippainessof walking
ufacesdueto proouct acoumulaion and the patentia for mixing of incompetile metaidsin thefloor
trenches

E Naos

1

Implementation of ahearing consavation program for dl produdion employessisrecommeanded. This
program should indudeannud audiomeric testing, naise monitaring, hearing protedive devices
recorckegaing, and worker education.

A heaiing consavation program issuggested in preferenceto an adminidrative program because the
vaiahility of betch produdion utilizing differant eouipment presantsan enaormous number of Stugiionsto
daradagizefar noiseexpoare Thesubssquant sheduling of produdion employessonlinegpaaions
would beedrardy complex dueto the previousconddaraion if ane contralled exposLresexdusvdy
by durdion and intensity of exposre. Ssoondy, someenployessarecurantly invalved intaskshaving
continuousexposreaove 85 dB(A).



10.

2. Highnoseaess(eg. thecompressor and bailer rooms) should be pogted asmandatary heating
praedionaress Hearing pratedtion should beavaladefar individuasreguired towark inthese aress
and they should beindruded inthe proper use df the pratediveecuipmant.

E Misdlasas

1 Rouinepasond exposresampling of workersfor warkplaoe contaminents should be paformed.
Thisinfametionwill asg in evaueting the effediveness of thevarious conird mesaLresbaing usadl
Individuel expoauredatashould be provided to the dffected workas

2. Al comadionsfor themahylarediaidesupdly linesshoud belesk tigt. Thelinesshoudhavea
postivedran, i.e avad reention of resdud quentitiesof thiscompoundinthelines ar bepurged
thoroughly of materid priar to baing disoomedted,
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Tadel
Chamicd Contaminent Expoaure Evdution Qitaiaand Hedlth Effeds Summary

DuBasChamicds
Saonville Chio
HETA 86071
Cortaminat Recommaded  Source** OHA Symptoms™* Taga Orgas™
ExpoareLimit* PEL*
(mgf) (mgi)
Sodumhydoxidce  2(15minaal) NIOSH 2 Imitaion of nose Byes reairdory
praumonitis burs g/dem, kin
eyes i, tamporary
lossaf har
Hydogendlaide  7(aling) ACGIH 7 Inflammetiondf the Regardory s/dem,
(cdling) laryrx; cough, bums in, eyes
throet; dhoking; bums
eyes kin damitis
Mdhyeedlaide  Lovest NIOSH 17357 Fetigue degainess kin, cardiovasoular
Feesble light-heededt limbs g/dem, eyes canrd
Limit numb, tinge neuseg; navoussyden; meds
imtaionof eyes aitaiadf OSHA
sin; vetigo; worsn potentid oo
agna petionel cadnogen
Phogoharicadd 1 ACGH Imitetion upper Regpraory sydem,
resairatory tract, gyes Kin
eyes skin, bums
eyes damditis
Tduee 375 NIOSH 750 Fatigue, weskness Card navous
corfusion, elphariag, s/dam live,
dzzness heedadhe kidneys sin
dlaed puplls
leaimetion; ne-
VORESSs mude
faigue insommig
peresthesa dametitis
photophohia

* Recommented Expoare Limit isgivenin milligrams par meter auboed (mg/n); 15-min call denatesacailing velue detemmined over

ay 15minueintavd; caling

denatesthet conoantraionisnot to be exossoad.

>k Sourcss Nationd Ingtitutefor Oooupationd Sefety and Hedlth (NIOSH) Recommended Gritaia. Reference 2, 3for methylene
dlaide Amaican Confaenced Govermat Induatrid Hygengs (ACGIH) Threshadd Limit Vaues rdferace4.

+ OSHA-PHEL: Ooaypetiondl Sty and Hedlth Adminigration (OSHA) Pamisslble Expoaure Linit (PEL) inmg/n. Reference’s.

++  OSHA revisad guiddines on contrdlling oocupationd expoaureto methylene dhlaride have beanissued to reflect NIOSH AND
ACGIH recommenctionsfor lower expoaurelimits Froposad rdemeking on methylenedilaride by OSHA isd o antiapeted.

Refaaceb.

+++  Souce NIOSH Podkea Guideto Chamicd Hazards Refarenoe2.



Tadell
Worker Expoauresto Alkdine Duss Methylene Chlaide, Hydrodharic and Phogoharic Adds and Tduene
DuBasChamicds Seronville Ohio

HETA 86071
April 1011, 1985
Sample Desoription* Contaminent Conoerrationin mg/M 3* Product or Comments
Date Location/Job Title Type Durdtion NaOH CHQ, HA HPO, CHLCH,
410 Spadd ProdudsMfg/ ST 07:280945 - 3 - - 18 Ped-Fimited

Liouid Compounder ST 13291406 - ND - - ND
Spadid Product Mg/ A 07:30-1527 - 20 - - 10 Ped-Fimited
Ketle121
Liquid Compounding/ BZ 07:01-1520 003 - ND ND - Febri-Qured Red-Fimited
Licuid Compounder
Liquid Compounding/ BZ 07:.07-1516 004 - Trece ND - Suryé Orbit NFé
Licuid Compounder
Liquid Compounding/ Bz 07081520 - - ND ND - TempraTedké Magretrexé
Licuid Compounder
Liquid Compounding BZ 07091520 - - ND ND - Hicyde143& Clear Rlmited,
Ligquid Compounder Dearess14é
Powder Compounding/ Bz 07041442 013 - - - -
Head Compound Mixer ST 14101437 ND - - - - Scdéaddtive
Powder Compounding/ Bz 07051515 010 - - - - Scddéadtdtive
As3. Compound Mixer ST 14101437 ND - - - -
Both Areed Bz 06:26-14:00 ND - - - - -
Soubber Operator
CompoundingPorter Bz 07:41-1520 - - ND ND - Cleansoutketles
Pakegng Bz 07191520 - - ND ND - -
BatleMachineOparator
Padagngy Bz 07:17-1520 - - Trace ND - -
Take-out Operator (Liquid)
Padagngy Bz 07:201520 - - 005° ND - -
Take-out Operador

Bz 07:261520 - - ND ND - -

Packeging/
Take-out Operator



SanpleDesiption™

Dae

411

Locaion/Job Title

Padegny
HeedldumFiller
Pedegny

Mataid Hander
Pedegny

CasePackea Oparatar
Padegny

CaePacke Oparatar
Padegny
PouchMachine Oparator

Liquid Compounding/
Liouid Compounder

Ligquid Compounding/
Liguid Compounder

Liquid Compounding/
Liouid Compounder

Powder Compounding/
Heed Compound Mixer

Ass. Compound Mixer

Bath Areed
Sorubber Opearator

Soedid Rrod Py
Licid Packeger

Spadid Produt Padkaging
PeckagngBattler Operator

Tadell (continued)
Worker Expoauresto Alkdine Duss Methylene Chlaide, Hydrodhlaric and Phogoharic Adds and Tduene

DuBasChamicds
Saonwille Ohio
HETA 86071
April 10-11, 1985
Contaminent Concentrationinmg/M 3* Product or Commernts

Type Duration NaOH CHQ, HO HJPO, CHLCH,
BZ 07151515 005 - - - - -
BZ 07:16-1515 ND - - - - -
BZ 07101508 040 - - - - -
BZ 0r:11-1508 063 - - - - -
Bz 07:13-150 0056 - - - - Cleened pouchmechine
BZ 07:031508° ND - ND ND - Suny, ISO54 Dujeté
ST 09261025 - % - - - 105
BZ 07031511 ND - c c - D-Sté IAVI-2016 LSRé
Bz 0725150 ND - - - - Saoures SaureSHé Hdlmaké
BZ 0r.06-1510 006 - Traoe ND - Blaté BR-5512-35 BR55124
ST 09141020 ND - - - - BRE612¢
BZ 07:07-1335 010 - - - - QpeKloé
ST 09141022 ND - - - - BR-5612¢
Bz 06:15-14:10 ND - - - - Operated sorubber
BZ 07131504 - 330 - - 45 Ped Rlmite2
A 07131504 - 330 - - <] Onweghingscde @workgaion
BZ 07051508 - - ND ND -

continued



Sample Desription*

Dae

Mo

Locaion/Job Title

Padkagng
Take-out Operator
Packeging/
Take-out Operator
Padagng
Take-out Operador

Pedkaging/
HeeddumFiller

Pakegngy

Mateaid Hander
Pekegng

Pouch Machine Oparator
Pakegng

Pouch Machine Oparator

SampleSatidics
(BZ, full-shift)

Ardytical Limits
(miqogrargsample)

Evelugion Qritgriainmg/et*+:

Worker Expoauresto Alkeline Dusts Methylene Chlaride, Hydrochlaric and Phosphoric Adids and Tdluene

Type Duration
BZ 07.09-1503
BZ 07091504
BZ 07141506
BZ 0r:11-1506
BZ 07101503
BZ 07101501
BZ 0r.08-1502
SampleNumbe
Race
MedanVdue
Mean Concantration
Limitof Detedion
Limit of Quertitation
OHA
NIOH

Teblell (continued)

DuBasChamicds Sharonville Chio

HETA 86071
Apil 10-11,1985
Contaminart Conoantrationinmg/M 3+
NeOH CHQ, HA HFO, CHCH,
- - ND ND -
- - Treoe ND -
- - ND ND -
ND - - - -
ND - - - -
062 - - - -
003 - - - -
20 1 15 15 1
ND-063 - ND-006 - -
ND - ND ND -
012 Treoe ND
0 10 1 9 10
- 10 - - 10
2 1735 cr 1 751
cz Notel - - 35

Sampletypesaebreathingzone(B2), aea(A), and hart-tam (ST) bresthing zone
Contaminent Conoertrationsand Evaluation Criteriaarepresented inmilligiams per meter aubed (mgin®) of &ir. Thecontaminentsaresodium hydraxide (NaOH), methylenednlaride (CH,Q,), hydragen
doride(HA), phogpharicadd (HPO,), and tduene (CH-LCH,).
Evauetion Critariaused arethe Oocupationd Sefety and Hedlth Administration®sPamissble Expoaure Leve and theNationd Inditutefor Oocupetiond Sefety and Hedth®s Recommended ExpoareLimit
for an8-to 10-hour work shift, exogpt wherenated.
Marethen 30% of theHC! andlytewasfound onthebedkup sadtion, indicating bresk-through. Conoantration given should becorddered aminimum.
Samplefor NaOH renfrom 07:03t0 13.20.

Rumpfalure ssmplediscarded, ssmplevdumeO.

ThevduegventoevduateHO isacdling vaue(C), nat tobeexaesdal

TheNIOSH Recommended ExpoaureLimit for NaOH isaciling vadue(C) for any 15 minutesamplepariod.

Product or Comments

UnitSartedat 11:45



SampleDeyiption

Dae Area JoTite

4/10  LigudCampounding Liquid Compounder
Liouid Compounding Liguid Compounder
Powder Compounding Ast. Compound Mixer
Rat-wide Sorubber Operetor
Packaging Battle Machine Opaator
Packaging Heed-DrumHFller
Packaging CazPacke Opadar
Peckaging Case Packer Opardtor
Packaging Pouch Machine Opaator
Outdoors Bulk Unlceder

411 LigudCompounding Liguid Compounder
Powder Compounding Ast. Compound Mixer
Rat-wide Sorubber Operetor
Packaging Battle Machine Opaator
Packaging Heed-DrumHFller

Tadlelll

Worker Noise Exposures

DuBasChamicds

Saonwille Ohio

HETA 86071
Apil 10-11, 1986
ExpoareVeues!
SampgeDudion  8rTWA  Prgedted Sampepaiad
(minues dB(A) Exposre@)  TWA (0B(A))

480 83 36 83
451 88* 73 87
480 80 24 80
418 A
461 79 21 78
445 82 3 82
455 80 26 80
480 82 3 82
480 81 28 81
464 83 36 82
432 8 52 A
445 80 26 80
431 83
451 82 K74 81
228 A 40 78

DoY) of  Madmum
dlovedfrom  paiodlevd

spe (@BA)
36 113
68 9
24 R
73 %8
20 0
3l 101
25 %
3 e
28 %
35 108
47 %
24 88
74 97
30 %
19 <Y



Tetlelll (continued)

Worker Noise Exposures
DuBasChamicds
Saonwille Ohio
HETA 86071
Apil 10-11, 1986
Sarple Dexxiption ExpoareVaues'
Dae Area JoTite SarpeDudion . 8hwTWA  Rogedad Sarpepaiad Dox(%)df Madmum
(minues dB(A)) BExpoare(%)  TWA (dB(A)) dlovedfrom  paiodlevd
sde
Packaging CazPacke Opadar 437 78 20 78 18 D
Padkaging Pouch Machine Operator 445 83 3 82 36 0
Padkaging Pouch Machine Operator 480 80 24 80 24 o]
Takeoif
Outdoors Buk Unloeder 438 87 69 87 63 104
Hat-wide NIOSH Investigetor 413 82 3 81 29 0
OSHA Standrd: PEL?90 100

AdionLed 85 50

a Thisfoonate darifiesthe.cdlunn heedings presanting noise expoaLredatacdlledted during thesurvey. Eight hour timeweighted average (TWA) indB(A) usrg the
OSHA 5dB daulding rue, assuming exposures continuefar theret of the hift-conggent with the previoldy messred noiselevels: Prgiedted exposure providesthe
celauiated peroant of the OSHA pammissbleexpoaurelimit, 90dB(A) over 8 hoursenudling 100%

Sarglepaiod TWA and Dase(%0) o dlowed from samdle provide theworkersexposure averaged over theaduel ssmlingpaiod. Thepearoant vdueindicatesthe
adud amount of thePAL from naiselevesduring thessmgling period. The Maximum Rariod Leve indicatesthe highest noiseexpoaure encountered by theworker
avaapsd over acreminuiesampling paiod. Thedosmetla'smesaure sound pressurellevds 4 times per ssoond inoorparaing thereauitsinto 15 minueintarvds Theunits
repart theMaximum Raiod Levd or maximum naselevd messredinany 1 minuteintavd duing theatiresamping paiod. All vduesare A weighted, rqresanting
noielevesaspacaved by thehumen ear.

b TheOSHA Pamisshle BxpoareLevd to noiseover an 8-hour wark shiftisQ00B(A). NIOSH and the Amaicen Corferencedf Govammentd Inoudrid Hygienids
(ACGIH) recommend anexpoaurelimit of 85aB(A) TWA.

(04 AdionLevd isthelevd of naiseexposrewhich necessitatesimplamantation of ahearing consarvation program as pedified in 29 CHFR 191095, the OSHA noise
dandard.

*: Vaueswhich canbeconddared a or inexaessof 85dB(A) areundatined.




JhTitle Hour

Liquid Compouncer

Scrubber Oparaor

HeeddumHFller

Pouch Machine Operator

TddelV

Hourly Breekdoan of Sdected Parsondl
asHouly TWAs indB(A)
DuBasChaices

Saonville Chio
HETA 86071
Apil 10-11, 1986

O~NOOITAWNEF

é
5-
%

O~NOOITAWNEF

é
5-
%

Smﬂmmhwmp

dveTWA &

O~NOOUITRWNEF

§
5.
%

4/10/86

BILBBR

BB B X

8" BBRERER

BIRBEG

81

a1
81

4/11/86
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BIBBBERS K
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81

88+*
86+*
84**
8*



TetlelV (continued)

Houy Bregkdoan of Sdected Parsordl
asHouly TWASs indB(A)
DuBasChamicds
Saanwille Chio
HETA 86071

April 1011, 1986

Job Title Hour 4/10/86 4/11/86

Buk Unlceder

*%-

O~NOOUITRWN -
BRASZHAI RIS
JARIBIRLVER

é
é.
,%

Qumuldivevdueswere cdauated by thedosmeer fram thettatd sampling period. For sampling pariodslessthen 8 hours theunit
cdauaed an 8-hour timeweghted average (TWA) assuming continution of the naise expoaLre pettern absarved during the adiue
smpingtime For exanple inthecase of the Heed-drumfiller, on 411/86 hisedudl sampled expoaureresulted in gbout 20%6 of his
pamisshledoseacoording tothe OSHA dand. Thussncethiswasa4 hour sample thesametrendsweareassumad for the
ramaning unsampled paiod resuiting in anexposure TWA o 40% of the OSHA dandard ar 84 dB(A).

Veuesdatained during pouch mechinegparaion



TadeV
AreaShorttam Odave Band Naise Ardyss

DuBasCharicds
Saonville Chio
HETA 86071
Apil 10,1986
OdaveBand ArdlyssResitsin dB*

Location Dexxiptive Notes

Unweghted Levd Levd

63 125 250 500 1000 2000 4000 8000 dB(C)** dB(A)**

Mezzaire Hat weter tark, pump &0 &0 81 81 81 79 74 67 8 85

oparating
Kettle103 Rodf edniad fan A 78 78 80 78 76 72 63 87 &

operaing ovarheed
MantenanceArea Air compressor on, 83 97 % 33 &4 30 76 73 9 89(%)*

gangdor off
Bailer Room Bailer #1 gpading 8 87 33 89 33 33 86 83 97 %
Outdoors Bulk Dt cdledordsherge 79 86 A Q0 86 80 74 67 98 92
Unlocedng Area
Sadid Products Ketle 115 oparating 79 86 0 0 86 8 73 63 U 98"
Mixing Area
*: Resitsarepresatadindedbds(dB). Noweaghingisgppliedtotheodaveband andyssvaues Indvidud cdumnsaredesignated by the canter frequency of eech odavebend.
*x Theaumdf theoverdl noiselevd ispresantedinthesetwo cdumns: Thefirg isessentidly unweghted o dB(C), thessoondisA weighted, providing avauefor theoverdl noiselevd asparcaived by the

humenea.

+: Vdueinpaathessisthenoiselevd duing andr rdessefromthecompresor.

++ Vduein paranthesssisfor theketleoperaingempty.





