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SUMMARY

In April 1987, the Nationd Institutefar Oooupationd SAety and Hedth (NIOSH) recaived arequest from Artisic
AwadsCo.,, Cdorado Sarings Colorado for an evaugtion of leed exposresamong workers menufactuning leed
maddlions Thecompany requested theevdugtion ater one of thewarkers affered fromwesknessand faigue and
wasfound to havean devated blood leed levd (43 ug/dedliter). The OSHA leed dandard satesthet ablood leed
levd averaging 50 uyd or marergaresantsexcessve leed expoare and the dfedted employee mugt beremoved
from further eqposureuntl thellood leed levd isbdow 40 ug/d.

TheNIOSH investigetor odlledted four parsond bregthing-zonear samdlesin May 1987, during the cading,
egaing, ginding, and buffing of leed meddlians Thepafameanced locd edau vartilaion (LEV) sytamsand
regaraory prateionwesaso evauted. Air sampling wsrepested by NIOSH in Uy 1987, fdlowing the
renovationdf maa-wokingLEV sydars

Aiir leed expoLres during engraving and casing weare 7.3t 80 ugM2. Exposurescuring meia-working were
130010 1900 ugM?3, dueto thelack of locd exhaus varntilation on grinding and buifingwheds TheOSHA
pamissbleeqosrelimitisS0uyM2. Theused helf faogaieceregaratarswith high effidency paticdaefilterswes
required in the mad-working room, but, the reairator wom by thewarker with thedlevated blood leed leve failed the
quelitativefit-test during the NIOSH vist. Thefaogpiece gopeared to betoo sl to propaty fit hisfece

Locd exhad vartilgtion of theginding and buffing whedswesfound to bevay dfedtiveduring the NIOSH
fdlompvist. Airleed eqpoaresduring the buffing and ginding of leed medHlionswesfound to belbdow the
sarpling and ardlyticl limit of detediion (<6 mgVe).

TheNIOSH invedigetor determined thet ahezard from overexposLreto airbome leed exided & Artigic Awardsa
thetimed theinitid vist. After the company deve opad effediveengneaing contrds however, the NIOSH
invedigetor detammined thet thehezard did nat exig & thetime o thefdlovup visit.
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INTRODUCTION

In April 1987, the Nationd Ingtitutefar Oooupetiond SAety and Hedlth (NIOSH) recaved areguest from Artigtic
Awads Compeny, Caarado Sxings Cdarado. The company requested an evalution of leed exposiresamong
wakesmanufaduning leed meddlions dter aprivate physdan diegnossd aned thewarkesashaving adverse
hedth effectsdueto ovarexpoaLreto leed.

OnMay 19, 1987, an evaugtion of cagting, engraving, grinding, and palishing processeswias conducted by the use of
persord bregthing-zonear samdling and locd exhaudt ventilation (LEV) messremants: Qudlitativeresairaior
fit-teding wesd o conducted by the NIOSH invedtigetar. At theend of theday, patartialy ssiousprademswith the
mad-working LEV sydemsand thereardor fit of oneworker werereported to theemployer. Recommeandations
weaemedeto repar theLEV sygamsand to kegp aneworker out of the metd-working room until hewes propearly
fitted with arespirator. Copiesof the OSHA Lead Sanderd 1910.1025 and the OSHA Respiraior Pratection
Sandard 1910134 were provided to theemployer.

Fdlowing thar coredtion of veentilation systams; the company requested afdlomup evdugion from NIOSH, which
was conducted on Uy 15, 1987.

BACKGROUND

Thisgmdl family-owned busnessbegen produdion in Jnuary 1986, and currartly erloystireewarkas The
oparaionishousadinasngelevd 18009, ft. areathet indudesa 101t x 12 ft. officeand a30ft. x 20ft. "desn ared’
for engraving, pedking, and hipaing. Grinding, buffing, and pdlishiing gparationsare confined to one 8t. x 101t roam.

Theprocessbegnswith themdlting of leed or pewter ingatsin apat with automietic contrds st to gperate betwean
550 to 600° F. After cading, the gorue marks are ground from the meclions, which arethen buiffed and pdlished.
Theleed meddlionsare plated in 50-or Q0-gdllon plating tankswith brass peter, nidkd, bronze, or copper. The
plantisnat yet aparating & full cgpeaty, o mogt gperationsanly lagt afew hourseech day.

Inmid April 1987, onedf thewarkeswarnt to aprivate prysdan with symptoms of wesknessand fatigue and his
llood leed conoantraion wesfound to be 43 ugdedliter. Blood sampeswerethen adlledted fram the ather two
workesand warefound to contain 24 and 25 ug leedidedliter. Sncethe person with thehighest blood leed worked
inthe"desnared’ and did theleest amount of buffing and ginding of thethreewarkears the physdan and thecompery
conduded thet ingestion of leed caused by smoking, edling, and diinking inthrewark areaweshismgjar route of
expoare

METHODS

OnMay 19, 1987, four persond bresthing-zone (PBZ) ar samplesand oneareaar sarplewearecdledted by a
NIOSH invedigetor during theengraving, caeting, grinding, buffing, and pdlising of leed meddllions: Thear sampes
wereadlledtsd on mixed cdluloeeder membranefiltersusing bettary-povered sampling pumps oparated a 1.8 litars
par minute. Lead wasandlyzed by atomic absorption Soectrasoopy according to NIOSH method P& CAM 1731



Quditativeresairaor fit-tesing with immitant smokewas conoudied oneech of thetireewarkasduning theMay vist.

Ondly 15, 1987, two parsord bresthing-zonear sampleswere adllected during 40 minutesof grinding and buifing
leedmaHlios

Venilation messramantsweretaken on bath vistsusng aKurz Air Ve oaty Mee, modd 441

EVALUATION CRITERIA

A

Bvdudion

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
emvronmand evdugtion aitaiafor asssssmat of anumber of demicd and physcd epats Theeaitaia
areintended to uggest levd s of expoaureto which mos warkersmay be exposad up to 10 hours per day,
40 hours par wesk far awarking lifedimewithout experiendng advasehedth effedts  Itis however, important
to notethet nat dl workerswill be pratected from edverse hedlth effedtsif their exqpoaresare maintained
bdowthexelesds A sl paoatagemay expaience adverse hedth effedtsbecause of individue

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

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

Thepimary sourcesof evironmantd evdugtion aitenafar threwarkpaceae 1) NIOSH Gritaia
Dooumentsand recommenditions 2) the Amarican Confarence of Govarnmentd Induetrid Hygienids
(ACGH) Threshdd Limit Vdues(TLV'9), and 3) the U.S Departmeant of Labor (OSHA) occupetionel
hedthdandards Often, the NIOSH recommendationrsand ACGIH TLV 'saelowve thenthe
carresponding OSHA dandards Bath NIOSH recommendationsand ACGIH TLV'suaLdly arebessd on
morerecant informetion then arethe OSHA dandards The OSHA dandardsdso may berenuired toteke
into acoount thefeeshallity of contralling equoauresin vaiousindLanieswhaetheagaisare ustd the
NIOSH-recommended gandards by contredt, are besed primaly on concamsrdaing to the prevention of
oooypetiond dseese Inevdugting theexposurelevdsand therecommeandationsfar reduaing theselevels
foundinthisrepart, it shoud benated thet indLetry islegdly required to meet thoselevelspedified by an
OSHA dandard.

A timeweghted avarage (TWA) exposrerdasto theaveragearbome conoantration of asubdance
duringanomd 8- to 10-hour warkday. Some sLbdanceshave recommended shart-term exposurellimitsor
aaling vdueswhich areintended to odamant the TWA whearethere arerenognized taxic efedsfrom high
shot-tem exposres



VI.

B. Led

Inhdlation (bregthing)) of leed dugt and fumeisthemgor route of leed exqpoaureinindudry. A ssoondary
ourcedf expoaremay befromingestion (svalowing) of leed dugt deposited onfood, dgarettes or ather
ogedts Onoeasorbad, leedisexaded fram thebody very domly. Absorbed lead can damegetie
kidneys peiphad ad cantrd nevoussystams and theldood forming argens (bonemarrow). Thesedfeds
meay befdt ssweskness tiredhess initahllity, dgesive dsiurbences high blood pressurg, kidney damege,
mentd defidency, or dowved reediontimes: Chranicleed expoaureisassodated with infertility and with fetd
damepein pregnart wamen

Theblood leed ted isthe best avallale mesare of recant leed ebsoption. Aduitsnat expossd toleed &
work usely haveahlood leed concentration lessthen 0 uyd; theaverageislessthen 15uyd. Fed
damegein pregnant women may ooour & blood leed levdsaslow es 25 ug/dadliter. Leed levdsbewean
4060 ugy/dediliter inleed-exposad warkersindicate excessive absorption of lesd and may resLitinsome
aveehddthdfeds Levdsaf 60-100 uydadliter represant unecogatbledevaionswhich may cause
smiosadveehedthefeds Levdsover 100 uydsdliter are consderad dengerousand oftenrepire
hogaitdlization and medicd tresimat.

Theoooupationd SHety and Heelth Adminisraion (OSHA) sandard for leed inar is50 ugMB cdlaulated as
an8-haur timeweighted averagefor daily exposure. Thedandard dso didatesthat workerswith blood leed
levdsgreter then S0 ug/dadliter mugt beimmediatdy removed fram further lesd expoareand , insome
draumganoes workerswith leed level s of lessthen 50 ug/dedlliter mugt dso beremoved. Removed workers
have pratedtion far wege, bandits and sanianty for yp to 18 monthsuntl tharr lood levdsdedineto bdow 40
ug/dedliter and they can retum to leed expodrearess

RESUL TSAND DISCUSSON

Threefull-shift PBZ air samplesranged from 7.3 t0 1900 ugM? (Tadle 2). Thehigh exposremo likely wes
causd by dhat paiodsdf buffing leed meddllions Snceafull-dhift aeasapletekeninthedeenroomwharethis
parson pendsmogt of histimeshowed thet the ar leed concantrion was orly 43 ugM. A PBZ ar sample
oollected on anather worker for 25 minutes of grincing leed meckllionsfound 1300 ug lesdME. The OSHA
pamissbeeqoarelimit for leedis50 ugM? for an 8-hour dhift.

Themead-working room hed 4 dationsof vaious grinding and buffingwheds eech fitted with well-endossd LEV
hoodsof proper desgn.® However, thedudwork of onesygemwas dmost completdy dogged with
buffingrwhed metarid, and the dudtsfor theother three sydamsweredscomedted inddethe cabingisbenind the
whads Thadare tharewasno vantilation for the high goesd metd-warking of lesd meddllionsduring thefirs
NIOH vist. Thebufingwhed gperatesat amuch higher oead then the ather wheds which probebly resuitsinthe
highes emissonsdf thesmdllest leed patides

Theused Willson A R 700 helf-faogpiece resaratorswith high effidency particulatefilterswesrepuired befare
entaing themaa-workingroom. Theworker wiho hed previoudy bean found to have the devated blood leed levd
wastheonly parsonwhoseresarator faled the quditativefit tet during the NIOSH vist. Thefeogniecegopearedto



VII.

VIII.

betoo gl to propaty fit hisfece

Ineay Jly 1987, the LEV hoodswere hooked up to anecantrd fanwith eech of thedudsendingin alarge sHtling
dhambe far theadlledtion of buffing and grinding meterids Sandard procedureswere devel opad for usng anly ane
whed & atimewhilekegang theather LEV sysemshlodked inarder to maximizethe cpture veloaty of the LEV
bangussd

Duing the NIOSH fdlovup vistin Jly, capture v oatiesfar eech of the LEV hoodswerefound to bet lesgt 1000
fipm and smoketube dosavationsind cated ther capture patentid to beveary good. Two PBZ ar sampdles colledted
onarewarker during 40 minutes of grinding and buffing leed meddllions showed hisar leed eqpoareto bebdow the
sapling and andlyticd limit of detedtion (<6 ugVP).

CONCLUSONS

Theadverse hedth effectsfrom overeqpoaretolead in onewarker was mot likdly caused by inlemittert,
dattemexpoaresto vay high arbomelesd conoantrationswhileweating apoady fitted reairetor. Ingestion of
leed depogited on dgarettes food, or drinksmay have bean assoondary source of expoare

RECOMMENDATIONS

Treingdlaion of efedtivelocd exhaug ventilaionin iy 1987 reduced arbomelesd expoauresto thepart thet
resairatory pratedion wasno longer necessary under theconditionsthet exigted a thetime of the NIOSH fdlomup
vist. Howeve, whenever thereisaproduction, process contrdl, or personnd dengethet may resuitinnew or
additiond expoauretolesd, or whenever theempdoyer hesany ather resson to sugpett achaengethet mey resuitinnew
or additiondl exposLresto leed, additiondl monitoring should be condudted in accordencewith OSHA 19101025,
Uniil such monitoring can be conducted, propaty fitted regairators should be used in acoordence with OSHA
1910134 to ensure thet workersare nat overexposed to leed.

No edling, drinking, ar 3noking should bedloved inwoark aress: Hands should bethoroughly weshed before
eding, diinking, or smoking
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