This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally
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l. SUMMARY

In February 1986, the Nationd Indtitute For Oooupetiond Sefety and Hedlth (NIOSH) recaived arequedt for ahedlth hezard
evduaion a KPIndugriesin Ddphos Ohio. NIOSH wiasreguested to evduate warkers expoauresto carbon monoxide (CO)
fumesinthedhipping andwarehouseareg, andtoleed inthecalinearea. NIOSH investigatars condudted environmentd and
venilaion evalugionson March 10, 11, 24, and 25, 1986.

OnMaach 11, longtemindicator tube samplesfar COweareadleded infivearess The8-hour imewaghted avarage (TWA) CO
levdsranged fram 64 to 74 partsper million (ppm). The Oocupetiond Sty and Hedlth Adminigration's(OSHA) 8hour TWA
pamissbleexpoarelimit (PEL) is50 pom, whilethe NIOSH recommeanded expoaurelimitis 35 pom (8hour TWA). Thesource
o the COweasax propenefakiift trudksswhichwerein nesd of finetuning (through cartoon monoxide andlyss of exhaust geses) and
inedequeteddribution of arflow inthebuilding. Airlbome conoantrations of GO messured diredly benind thefarkliftswereashigh s
30 ppm. Thegx lift trudkswearegiven tuneups on March 13, 1986, and the CO levdswerereduosd.

OnMarch 13, arbome conoantraions of inorganic leed for four persondl and threeareasamples adlledted a the canllinewereless
then thedatedtzblelimit (2 micograms'sampleor gopraximetdy lessthen 2 ugi? besed upon thesampled air valume). TheOSHA
TWA PEL for leedis50 ugi.

Thefdlon-up survey on Mach 24 and 25 concentrated on ventilation messramanisand CO levdsintheplat. TheCOlevds
mesaured inthisaurvey ranged fram 5to 10 pomwhichisbdow the NIOSH recommeanded levd of 365 pom 8hour TWA.

Thefacevdoaty far severd hoodsand boathsin the plant ware messLred usng athammd anemomeler and smoketubes The
avaageface vdadtiesin the hoods and boathswere detemined to be adequete to cpture the generated fumes

Thaeaetwo prademswith thegenard vantilaion system. Frg, theexhnaud air isbdow the recommendad vertilation (30,000 dm)
for usedf 9x properefarklift trudks Saoond, thesupply ar sysemisgrosdy inedenuite to belance the recommended exnat
vatilaion

Rved thedx warehousewarkesprivady inteviewed on March 11 and 13, 1986, reparted expaiendng heedache, and eyeand
throdt imitation, which they attributed to fumesfrom the prapenefarklift trucks Thefour empoyessintaviemved onthretinandleecHine
reparted no hedth prodlemswhichwerejob rdated.

Basd onthear sampling resdtsand medicd intevievson March 11 and 13, 1986, it was conduded thet overexposureto CO did
oo intheshipping and warehousearea, We have delemined thet ahedlth hezard did nat exi from employeeeqpoaureto

inorganicleed a thecanlineonMarch 13, 1986. Thevattilation survey owed ddidanaeswiththegenad vertilation sygem.
Recommendaionsto adin providng assfeand hedthful working evironmeant arepresanted in Sedion VII of thisrepart.

KEYWORDS SC 3714 (Automative Patsand Accessries), caon monoxide, leed, vertilaion.


adz1
Based on the air sampling results and medical interviews on March 11 and 13, 1986, it was concluded that overexposure to CO did
occur in the shipping and warehouse area. We have determined that a health hazard did not exist from employee exposure to
inorganic lead at the can line on March 13, 1986. The ventilation survey showed deficiencies with the general ventilation system.
Recommendations to aid in providing a safe and healthful working environment are presented in Section VIII of this report.

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

In February 1986, NIOSH recaved areguest from The United Auto Workers Locd 1556 for ahedth hezard evduation at KP
Indudries Ddphos Ohio. Theprimary concemwaswarka's expoareto CO fumesin theshipping and warehouse ares, and leed
expoarssintrecarineaea

OnMarch 11, 1986, NIOSH invedtigatars conducted an environmentd survey for CO. OnMarch 13, 1986, evironmaniad
sampleswere adledted for CO and arbomeinargenicleed. A fdlow-up survey on March 24 and 25 concentrated onverntilation
messramatsand COlevdsinthepat.

On April 29, 1986, natification of theartome conoantration of leed expoaLred the carHinewas medeto manegamant and thellocd
union by tdepghone

BACKGROUND

Thispant anpoysgaproximady 0 warkesto maenufedireawidearay of automative produds

Shipoing and Warehouse Area

Theshipping and warehouse areaisgoproximatdy 41,000 suarefet with a25 foat aalling. Theareaisusad to sorefinished
produds

CarlineArea

Thebodymeker processfams two-gdlon gesdline cansfrom coated heds Shedsaredit into body-9zebdanksand fedinioa
bodymeker, whichfamsthebody blark intoacylinder. Theseamissoldered with S0/50 leedtin dloy. Thebattomsand topsare
added with rdlled ssamsand asorenneck inddled. Four parsons per dhift oparatethisprocess

EVALUATION DESGN AND METHODS

A. BEnvirommantd

NIOSH investigators cdllected seven areaand parsord bresthing-zone ar ssmpleson March 13, 1986, to evaugte
worker exposretoleed. Thesampleswere aollected on mixed cdlulose eder filters using bettery-powered sampling
pumpsopaaing a 20litarsper minute. Andysswashy atomic absorption goedtrosoopy accarding to NIOSH Method
70821

Araaar sampesfor COwereadlected with long and shart-temindicator tubes and an Bcdlyzer Hipgter Modd 6000
dredt reedingingrumant.

Locd edad varilaioninthe plant wesevalusted using athemmd anamometer and soketubes
B. Medicd

Pivaemedicd intaviewswere conducted with tenwarkersto diat symptometa ogy possibly rdaed to exposreto CO
andinorganiclesd
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EVALUATION CRITERIA

Asaguidetotheevdugtion o the hezards posed by workpdlaoe expoaures NIOSH fidd 9&f erploy evironmantd evdugion aitaia
for asssssmant of anumber of dhamicd and physicd egats: Theeaitaiaareintended to Suggest levds of equoaretowhich mot
workesmay beexposed up to 10 hoursper day, 40 hours per wessk far awarking lifeimewithout exparienang adverse hedth
efedts Itis howeve, impartant to notethet nat dl workerswill be pratected from adverse hedith effedtsif ther expoaresare
mantaned bdow theselevds A sl pacantage may expaience advae hedth effedsbecause df individud Susoeatibality, a

preexising madicd condition, andlor ahyparsansitivity (dlegy).

Inaddition, some hezardous subdiances may act in comaingion with ather workpdlaoe expoaures thegenard environmant, o with
madicaionsor persond hehitsof theworker to produce hedlth efedtsevenif the cooupetiond exposresareconrdled a thelevd st
by theevduation aitaion. Thesecombinad effedsaredfiten nat conddered intheevadugion aitaria. Al somesUdancesare
absorbad by direct contact with the skin and mucous mambranes and thus patantidly increesethe ovardll expoare. Rindly,
evdution aitaiamay dengeover theyearsasnew infametion onthetoxic efedts of an agent becomeavaldde

Thepimary sourcesdf evironmanid evdugtion aitaiafor thewarkplaceare 1) NIOSH GritaiaDocumantsand
recommaceions 2) the Amaican Conference of Govammantd Induatrid Hygiengs (ACGIH) Threshdd Limit Vdues(TLV'S),
and 3) the U.S Department of Labar (OSHA) oocoupetiond hedth sendards: Often, the NIOSH recommendtionsand ACHIG
TLV'saelowve then the caregponding OSHA dandards: Bath NIOSH recommendationsand ACGIH TLV'susLdly arebessd
onmorerecart informetion then arethe OHA dandards The OSHA sandardsdso may bereguired to takeinto aooount the
feedhility of contralling expoauresin vaiousindudrieswhare the agants are ussd, the NIOSH-recommendied Sandards by contregt,
are bessd primeaxily on conoamsrdating to the prevention of cooupetiond diseese: Inevauting theexpoaurelevdsand the
recommencetionsfar reduang theselevdsfound in thisrepart, it should be noted thet indary islegdly required to meet thoselevds
oadfied by an OHA gandard. A timeweghted average (TWA) exposrerdarsto theaveragearbome conoantration of a
subdanceduinganomd 8- to 10-hour workday. Some suidianoes have recommended hort-term exposurelimits or aalling vaues
whichareintiended to supplemant the TWA wharethereare recognized taxic effedtsfrom high sharttam expoares: Evaugion
aitaiafor COandleed aeligedin Teblel.

1 CabonMonoxide

Caton monoxide comlaineswith hemogidainin the dlood reduiaing the axyigen carrying capeaity of theldood
Symptomsaf CO paisoning areheedadhe, dizziness drowsiness neuses, vomiting, adllgpse, coma and degth, Longtam
low levd exposreto CO canincreesetherisk of heart attack for somepeople

2. Leaf?

Inhelation (lregthing) of leed dugt and fumeisthemgiar raute of leed eqpoaureinindudry. A ssoondary sourceof
exposLre may befromingestion (svalowing) of leed dust dgposited onfood, dgearettes or other dgjedts: Onoeabsorbed,
leedisexaeted from the body vary domy. Albsorbed leed interfereswith red blood odll produdiion and can damegethe
kidneys paipherd and cantrd nervous sydems and thellood forming argans (bonemarrow). Theseeffedsmay befdt
asweskness tiredhess imitahility, digestive disuroences high blood pressure, kidhey damege, mentd ddfidency, ar dowed
resdiontimes Chroniclead expoaureisassodated with infertility and with fetd damegein pregnent women
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VI. RESULTSAND DISCUSSON

A

Eviromaid

Resuitsof long tamindicator tube samplestaken on March 11,13, 24, and 25 for CO arepresanted in Tadlell. On
March 11, 1986, longtemindicator tube samplesfor COweareadledted infivearees The8hour TWA COlevds
rangad from 64 to 74 ppm. The OSHA 8hour TWA PEL for COis50 ppm; the NIOSH recommended exposure
limitis35 ppmasan 8hour TWA. Thedevated CO levdswerecausad by six proparelift trudkswhichwerein nesd of
finetuning (through carbon monoxide arelySsof edraudt geses) and inedegitedidribution of airflow inthelbouilding
Airbome concantrationsof CO messurad diredly behind thefork liftswereashigh s 350 pom. Theaix lift trudkswere
tuned up onMarch 13, 1986, and the CO levd swerereduosd bdow the OSHA dandard. OnMarch24and 25,
1986, the CO levdswere bdow the OSHA and NIOSH recommended expoaurelimit.

Resitsof theervironmantd samplestekenfar inorganicleed are presanted in Tadlel 1. Airbome conoantrations of
inorganicleed for four persond and threeareasamples adlledted & the caHinewerellessthen the datectadle limit (2
miqoganssample). TheOSHA TWA PEL is50 ugfi®.

Thefdloa-up rvey on March 24-25, 1986 concentrated on CO levdsand ventilation messremants Inthisssoond
uvey, the CO levdsrangad from 510 10 ppmwhich wasbdow the NIOSH recommendad levd of 36 ppm 8-hour
TWA.

Vatildion

TheAmaican Confeenced Govarnmentd Indudrid Hygenigs (ACGIH) indicatesanesd for 5000 cuic fest per
minute (dfim) vertilation per propenefired fork |ift trudk. Thiswould meen thet 30,000 dimwould be nesdad for the six
folift trucks Thevdumedf building gpece recommended far eech farklift trudk is 150000 aukic feet (CF). Thetotd
buildng vdumedf thewarehouse a K-PIndLdtriesis 1,025,000 CF and thettatd buillding vdume of theprodudiion
building (20foat caling) is 1,900,000 CF. Bath of thesevdumes auffidently meet the 900,000 CF recommended for x
fordift trucks

Thevenilaion exhaud raesweare messred for severd exnaud hoodsinthe produdion area. Theflow ratesmessured
wae

DESCRIPTION OF EXHAUST HOWRATE.CAM FACEVELOCTY.FPV
Tin& Lead CanLineHood 2415 613
Wl BExraut FenNear Tin&
LeedCanlLire 960 1520
Quing Bxhaugt hood 870 138
Solder Exhaugt Hood 565 71
Extaus Hood on Curing Oven 700 170
Exhaugt OnPant Soray Boath 14,150 119
TOTAL EXHAUST MEASURED IN
PRODUCTION AREA 19,660

Inaddtionto themessrad flow rates therearefansin thebullding thet provide ventilation to oeafic arees
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ADDITIONAL FANSAND ESTIMATED (ORRATED) HLOWS

EXHAUST SUPRLY
ThreeWdl Fansin Sorew
MactineArea 2,850 CHFM
Caling Fen Near Office 750 CRV
Wadl Fan Near Office 950CFM
WadhoueWdl Fas 950 CHM 950 CHM
TOTAL SUPRLY AND EXHAUST RATED H.OWS 5500 CFM 950 CHM

VII.

VIII.

Thetatd buldngednad ar flow thadareis 25,160 dmwhich leavesthebullding 4840 dm dy of the30000dm
recommended for usewith Six propenefud fork lift trudks: Themekeup ar odidency is 25,160- 950=24210dm.
Thelack of agdy ar sygem meanstiet infiltrating meke-up ar isnat uppied a thepant whereit can diglece o
dgpasethe CO. Whenthe 24,210 dm of meke-p ar nesded to belance the sygemisinddled, it should beintroduced
intrefaklift ighreficarees It wesdosaved thet ar movamat inthewarehouseaeawesvay duggsh, Theused ar
dradaing fanswithin thewarehouse areawould hdp mix the CO to lover the average concaniration. Thisgpproech
shoud nat preapt the use of adkequste exhaud and Supply ar vantilaion.

C. Medcd
Fved thesx warehousewarkas privatdy interviewed reparted exparienang heedeche, and eyeand thraet initation
whichthey atfribouted to fumesfrom the praperefarlift trudks: Thefour employessinievieved onthetinandleadline
reported no hedth pradlemswhichwerejob rdated

CONCLUSION

Basd onthear sampling resdtsand medicd intavievson March 11 and 13, 1986, it was conduded thet overexposureto CO did
ooour inthedhipping and warehousearea: Wedso deiemined thet ahedlth hezard did nat exist from employee expoaLreto inorgarnic
leed & thecaHineon March 13, 1986. Theveartilation survey dowed therearetwo prademswith theventilation sysem. Frd, the
exhad ar isbdow the recommended ventilation (30,000 fm) far use of S propenefired forklift trucks: Seoond, thesupply ar
s/demisgrasdy inedenuieteto belance the recommendad exnau vartilaion.

RECOMMENDATIONS

1

TheAmeicen Cofaeced Govarmeand Indarid Hygends(ACGH) Induarid Ventilaion Manud shaud be
coreaLited for fud-powered lift trudk ventilation design ariteriaand the gperating oedficaions of theexiding sysem modified
aocordngy. TheACGIH guiddinesaresummaized bdow.

BASCDESGN VENTILATION RATES

- 5000 d'm per propenefuded lift trudk
- 8000 dfm per gesdinefuded ift truck
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CONDITIONSUNDER WHICH BASCDESGN RATESAPALY
A regular mantienence programinoorparating findl enginetuning through calboon monodide andlyssof ednaugt
gesssmudt beprovided. CO conoentration of exhaudt gesesshould belimited to 1 percent for properefuded
trucks 2 paraant for gesdlinefuded trucks
Adud opaaing timed lift trucksmud be 50 paroat or lessof tatd equoaretime
A ressongbly good digribution of ar 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

Opaaingtimegrede then 50 peraant - multiply thebesic desgn veartilation rete by theadiud oparaing timein
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 asuitedle
factor besed onthefdlowing

15timesdesgnratefar 75000 au. ft;; 20times dedgnraefor 30,000 u. ft. Lift truck operaionin
oaoesof lessthen 25,000 cu ft. isnat recommended.

Lift truck engine horsgpower greter then 60 - muitiply thebesic desgn veantilaion rate by theaciud

horsgpower divided by 60.
2 Inoressethesypply ar sydam to bdancethear flow inthebuilding rether then relying oninfiltration of meke-up arr.
3 Theapdly ar shoud bedirected & thepaintsof heavy falift useto dpae COfumes
4. Theinddlation of overheed ar dradaing fanswithin thewarehouse areawould hdp reduice theaverape CO
conoaration.
5. Theused diredt reeding monitaring equipmeant should be usad to monitor arbome concantraions of CO inthewarehouse

anddippng aess
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TABLEI
BEvduation GritariaFor Hazardous Subdiances
KPIndudries
Ddphos Ohio
HETA 86-173
OSHA ACGIH
Contaminant Ramisshle Expoare Thresdd
Limit LimitVdue
CabonMonoxide 50 ppnr S0 ppm
20pomadling
Led S0 ug/** 150 ugn??

*pom - patsaf arganic vigpor par million partsaf ar by vdume

** gy - microgyams of leed per cubic meter of air sampled

NIOSH

Sandad

Bpom

SOughT?
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TABLEI

Reauts Of Longtem Indicator Tube Samples For Caroon Monoxide (CO)

KPIndudries

Ddphos Ohio

HETA 86-173
Sample Typeand Location Concanraionsaf COinpp*

Dae
Iyn 13 13 324 325
AM PM

AreaSarpe
Shipping and Reoaving Door £3 64 46 13 10 10
AreaSarple
Shippoing and Reoaving Door #7 65 55 21 10 10
AreaSample
Finished Goods -5 68 73 47 10 10
AreaSarple
Buk CanArea 74 A A 10 5
AreaSample
Intercompressor Sorage Areal 65 62 39 10 10
BEvduetion Qitaia(ppm)

NIOSH Recommeanded BExpoaure Limitis35 pom 8Hour TWA
OSHA 8Hour TWA PEL is50ppm

*pom- patsaf arganic vpor per million patsof ar by vdume
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SadeType
Joband/or Locaion

Rarsord Sadle
Assambe Opaaor

Rersord Sarpe
Group Leader

Rarsord Sadle
Assmblea

Rersord Sarpe
Assambler Opgdar

AreaSarple
10West of Leed & TinBah

AreaSample
20 Exd o Leed& TinBah

AreaSarple
20 West of Leed& TinBah

Evdueion Qiitaria(ugi?)
Limit of Deteotion (ug/saple)

TABLEII

Resitsof Etvironmentd Air SarplesFor Leed

KPIndudries
Ddphos Ohio
HETA 86-173
March 13, 1986
Sape Leed
Spe Vdume Conoantration
Time (Liters ugi®
0714-1503 938 LD**
0715-1509 A8 LD
0719-1505 932 LD
0722-1507 930 LD
0727-1502 910 LD
0729-1500 902 LD
0730-1511 92 LD

N

*Ugfi? = miqogramsof leed per aubic meter of ar sampled

**| D =L esthan ddedadelimits



