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In Uy, 1986 and November, 1986 the Nationd Ingtitutefor Oocupetiond Sefety and Hedlth (NIOSH) recaved requets
from manegement of Bondar-Cleg, in Lekewoad, Calorado and Sparks Nevadato evauate expoaresto leed intwofire
sy laboratories Freassy labsfireassay samdesa goproximetdy 2500°F

Onduly 22,1986 an evironmentd evaduation was condudted & the Lakewood, Cdorado fadlity and on Felruary 18,
1987 an evironmentd and mediicd evduetionwes pafamed a the Soarks Nevedafadlity. Theevironmenid
invesigetion & bath faallities congsted of meesrning the bregthing zoneand generd room ar concantraions of leed, teking
vertilation meesramatsingdethefadlity, and athorough evaugtion of theexnau dacksand ather parts of thevertilation
s/damloceted ontherodf df thebuildings Themedicd monitaring & the Sparks Nevedafadlity condsted of blood leed
(PoB) and Free Erythrocyte Rrataparphyrin (FEP), brief physicd examingtions completion of quesionnairestoidentify
wark higary, symptoms job setifadtion, perogption of hedlth Satus asrdated to anesjob, mediicd conditions regulaty
ussd madications and demogrgphics of parsonswithwhom pattidpanislive: Thelocd edhau ventilation, and thefreshar
intekesydem & bath faalitiesnesd to beimproved. Inaddtion, theregarator programwas evauated and fourd
inedecuete Work dathing, indudingwork shoesnead to bedhanged. Showersshould beteken after work and ather
deandathesand hoeswom hometo prevent exposing ather mambarsof warkershousshddsto leed.

Fvebregthing zoneand three ganerd room ar sampleswere odllected and andlyzed for leed a the Lekenood, Cdorado
fadlity. All eght ssmplesexosated theevaugtion aitaiacf 006 myM?. Thehighes conoaniraionwas 06 mgM3and
thelowest wes 0l mgM3. Theavarage concantraionwas0.32 mgM3. Nined thel4 samples (64 peroant) odlledted
and andyzed for leed & the Sperks Nevadafadlity excesded theevaugtion aitaria. Thehighest conoentrationwes 049
mgM3adthelovet wes00 mgM3. Seven of these samplesweare breathing zoneand sevenweregenard roomair

samples

Tenwakesa the Soarks Nevedafadlity reodved medicd evdution: All tenwarkers blood leed levdswearewithinthe
OSHA reglatary limitsof S0 uyd for mediical ramovd, howvever, threewarkersweareover 40 ugd whichisthelimit for
reuming toajob thetinvavesleed equoare Threefreeaythrocyte pratoporphyrin conoantrations (an indicator of leed
absomtion) excesdad 50 ug/d, the upper limit of "nommd”’. Modt of thewarkers at the Sparks Nevedafadlity were
trandfiared from the L ekewood, Cdarado fadlity snoethe NIOSH evirommentd evauetionin Ly of 1986,

Onthebedsaf emvronmentd and medicd ddtg, it wes detlemined thet ahedlth hezard exided from over-expoauresto leed
during thefire assay procsduresat Bondar-Clegg, a the Lakewood, Colorado and Soarks Nevedafadlities
Recommeandationsfor correding thishezard areinduded in Sedion VI of thisrepart.

Kemords SC: 7397 (commeaad teding laborataries) Assaying savioe gald, leed, litherge, blood leed and FEP.
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INTRODUCTION

TheNationd Inditutefor Oooupetiond Sefety and Hedlth (NIOSH) reoaived two requests (onein Uy, 1986 and aneiin
November 1986) from Bondar-Clegg in Lakenood, Caarado and Sperks Nevadato evaugtelead exposresamong
workesinthar fireassay laborataries Sncethe Lekewood, Cdoredo fadlity wespattialy dased and mod of the
wokasweaetrandared to Soarks Nevada, thetwo dudieswere combined into onergpart. Ervironmentd evaugions
werepafomedinthe Lakenood, Caarado and Soerks Nevedafadliies Snoemod of thewarkaswearetrandaring to
the Sperks Nevedafadlity the medica evaution was ddayed until trandferswerecompletedd

BACKGROUND

The Cdarado and Nevadafadlitiesof Bondar-Clegg are Canedian owvned. ThareareusLdly Sx or ssvenwarke's
invaved with thelaboratory procedures during thefiring of theessay samples whichareinmodt cases gdd assays Each
besc dagear assay contans 60 gansdf litherge (leed axide). Thelithargeisplaced intb aaudblewith the assay metarid
usngalargemesaring goetula: Thisprocessintrooucesleed dugt into thear and into thebreething zone of thewarke.,
Duing theprocessof pafaming thegald assay, dl thelithergeisvgponized, sncethe fumece tamparaure excesds 2000°F-
Onanamid work day 100 poundsdf lithergeistataly veparized. Pat of the vigparized leed isvartilated to theautdde of the
buldng Duingthisevdugion somedf theleed vgpar ramained unventilated and contamingted theroomwhich resLited in
excessveawvironmena expoaures

EVALUATION DESGN AND METHODS

A.  BEnviromaid

A tad of twenty-wo bresthing zoneand ganerd room ar sarpleswere adlledted & thetwo fadllitiesand andlyzed for
leed Thesesampleswere adlledted onmixed odluloseeder mambranefilters (AA) usng vecuum pumps oparded a
20literspar minute Theandysesweredoneacoording to NIOSH P& CAM 173, Ventilaion messremantswere
medeusngavdamds. Air flow and movemant werechedked usng smoketubes Al of thewarkespresant
duing theevdugtionwereintaviened.

B. Medd

Tenwokasweaeavaladefor medica evdugion. Theseworkerscomprisad themgarity of thosewarkeswio
wereevironmantdly evdueted inthe Cdaredo fadllity and al thewarkersin the Nevedafadlity of Bonda-Clepg.
Themedicd evduationindudedt blood leed (PoB) and freeeythrocyte protoporphyrin (FEP), brief physicdl
examindions compldion of gquedionnairesto identify work histary, symptoms job stisfadtion, perogption of heelth
datusasrdaad to onesjob, medicd conditions regulaly ussd medications and damogrgphicsof parsoswith
whom patidpenislive
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Blood leedswere datemined ulilizing anodic sripping vatammelry. FEPswere detemmined by phatofluorometric
tedmiques

V. EVALUATION CRITERA

Asaguidetotheevdugion of the hezards posed by workplaoe expoaures NIOSH fidd 3&f enploy evironmentd
evdugtion aitaiafor sssessmant of anumber of dhamicd and physicd egants Theeaitaiaareintended to Suggest levdsof
expodretowhich most warkersmay beexposad up to 10 hourspar day, 40 hoursper wesk for awarking lifetime
without expaiendng advaehedth efeds Itis hovever, impartant to notethet nat al workerswill be pratected from
avaere hedth efedtsif thar eqposresaremantaned bdow theselevds A STl parcantagemay epaienceadvae
hedith effetsbecause of indvidual asoeatihility, apre-exsting medicd condiion, andlor ahyparsarsitivity (dlergy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
evironmat, or with medicationsar pasond hehitsof theworker to produce hedith effedsevenif the cooupetiond
expoaresaecontrdled & thelevd st by theevdugiion aitarion. Thesecombined efedsare often nat consdared inthe
evdugionaitaia Also, somesubgiances are aosorbed by direct contact with the skin and mucous mambranes and thus
patentidly inoressetheoverdl equoare FHrely, evdugtion aitaiameay dengeover theyearsasnew infometionaonthe
toxic dfedsof anegat beoomeavalade

Thepimary sourcesof evironmentd evdugtion aitenafar thewarkpaceare 1) NIOSH GritaiaDocumantsand
recommeanceions 2) the Amaican Conferencedf Govemmentd Indudrid Hygienidts (ACGIH) Threshdd Limit Vaues
(TLV'9, and 3) the U.S Department of Labor (OSHA) oooupetiond hedth gandards: Often, the NIOSH
recommenddionsand ACGIH TLV'sarelower then the coresponding OSHA dandards Bath NIOSH
recommeandaionsand ACGIH TLV'susLdly arebesed on morerecant infammetion then arethe OSHA dandards The
OSHA dandardsdso mey berequired to tekeinto acoournt thefeesihlity of contralling eqpoaresin vaiousindudrieswhere
theaganisare usedt the NIOSH-recommended expoaLrelimits by contragt, are bessd primaily on concamsrdaing tothe
prevention of cooupetiond diseese Inevauating theexposurelevdsand therecommendationsfor reduaing theselevels
foundinthisrepart, it should benoted thet indLetry islegdly required to meet thoselevd s pedified by an OSHA dandard

A timewsghted average (TWA) exposrerdiasto theaverage arbome concantration of asubgtanceduringanomd 8
to 10-hour workday. Some substanoes have recommended shart-tem exoaurelimits or calling valueswhich areintended
to upplemant the TWA wharethare arerecognized taxic effedtsfram high hort-term expoaures

Environmantd ExpoureLimits
8Haur TimeWeighted Average (TWA)
mg?
== o ME—— OSHA 0.05
NIOSH O.06
ACGIH 0.06

myM2 =milligiamsof Sbstanceper aukic meter of &ir.
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B. Toxcdogy and Medicd Qritaiafor Lead™

Inhelation (lregthing) of leed dugt and fumeisthemgiar raute of leed eqpoaureinindudry. A ssoondary sourceof
exposre may befromingestion (svaloning) of leed dust dgposited onfood, dgarettes or ather djedts Once
absorbed, leed isexaeted from thebody very domy. Absorbed leed intarfereswith red lood odl produdtion and
mey dfedt thekidneys paipherd and cantrd nevous systams thellood forming argans (bonemarrow), and
rgrodudivesydem

Blood leed levdsbdow 25 micogramsdedliter (uyd) whdeblood areconsdared to belevdswhich mey resit
from dally evironmantd equoare Individual FoB'sbetwean 25- 40 ug/d arein excessof netiondl averages but
aenat assoaded with reedly indentifiddesgnsor symptoms: Leed levd sbetwean 40-60 uyd inleed-exposed
workesindicateexcessve aosorption of leed and may resuit in morereedily dinically identifistle adverse hedth
dfeds Levdsaf 60-100 ug/d rgoresant unecogatadledevaionswhich may cause smious advere hedth effedts
Blood leed levdsover 100 uy/d are consdered to beextramdy dangerous and dften thesewarkarsrequire
hosaitdization and mediicdl tresiment.

The Oooupetiond Sefety and Heelth Administration (OSHA) sandard for leed inair is50 uyME claulated asan
8-hour imewedghted averagefor dally exposure However, acoording to the Sandard, blood leed and
pratoparphyrinlevdsmugt bemonitored & leegt evary 6 monthsfor workersexposad to ar leed levdsaoove 30
M3 for marethen 30 daysper year, and & leeet evary 2 monthsif thewarker'slest blood leed wasat or
exosded 40 uy100 gwhdeblood. Thegandard dso dddesthat workerswith blood leed levdsgredter then 60
Uy 100 gwhdeblood mug beimmediatdy removed fram further leed expoauref theselevdsareconfirmed by a
fdlow-uptes. Warkerswith averagelead levdsof 50 ug100 g of grester mugt do beremoved. Removed
workeshave pratedtion for wege, bendits and ssniarity for ypto 18 monthsor until they can sstdy reumtoleed
exposrearess

VI. RESULTSAND DISCUSSON

A.  Bwviromaid

Realtsdf theemironmentd samplesfor inorganicleed aepresated intables| and 2. Airbome concantraions of
leed inthe Lekenoad, Cdoredo fadlity ranged fram Ol to 06 mgM3; dl the samplesexassded theevaugtion
aiteia Theavaragefar aght ssmdeswas 0.32 mg/M 3. Fourtean bresthing zoneand gengrd roomar samples
weaeadlettedin Soarks Nevada Ninedf thel4 (64 percant) excsaded theevdugtion aitaria. Thehighest
concantrationweas 049 mgM3 and thelowes was 00 mgM 3. Theavaragefar thel4 andyseswasOll. The
exnag hoodsover thethree fumenesin Sparks Nevedaneed to belovered and alarger exnaudt fan motor indaled
o the thecgptureve oty will beimproved. Themoreendosad thehoods arethe better they will work. Additiondl
mekeup vertilation air isnesded to comedt the negetive pressureinsdetthefadlity. Thiswill dsoimprovethegpaaion
of theexnaud fans SnceovarexpoaLrestoleed werefound, aresarator program thet complieswith the OSHA
reguationsoutiined in 1910134 mugt beindituted unil effediveengineaing contrdsaeinddled
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VII.

VIII.

B. Medd

Therewereno pasitive physicd examingion findingsand no sgnificant reparting of symptomsinthesudy
patiapats Nined thetenworkesexamined hed blood leedsin excessof thenationd average, goproximatdy 17
uyd, for pasonsages 24 - 65 yearsdd. Threedf theworkasin thefireassay department hed leed levdsthat
prohibit them fromwarking in an areawherethey can beexposed to leed, theselevdswere 49, 43, and 48 uyd.
Three FEPswared 0 above 50 ugd whichisthe upper limit for "nonmdl”. Thedevated levdswere57, 69, and 192
ugd. Thelatemod figure 192 ug/d, iscongdant with theworkers FoB and dyonicexpoare (6 years.

Medicd monitaring of thewarkers should be continued and should confomwith thet presanted inthe Marchll, 1983,
revisad OHA Sty and Heelth Sandards (29 CHR 190, section 19901025). FEP mey be subtituted for Zinc
pratoparphyrin (ZPP). However, oneshoud mantan consgency of thetypedf tet (FEPor ZPP) and dalceof
andyticlaboratory should bemeintaned for compearaderesitsand minimization of sygeeticaror

(inte-aboretary vaihlity).

CONCLUSONS

Basad onthehigh environmentd levelsdf leed and theexcessvelood leed and FEPlevelswe conduded thet ahedlth
hezard edgsa thesefadliies With continued expoare, moredf thewarkersaregoing to havedevated blood leed and
FEPlevds Thefumeceaeawherethehighest leed expoare oooursisdesgneated asaresarator aea Nonedf the
workesinthisareahed ever beenfit tested for whet Szeregairator towear. All warkerswerewearing goproved
dgpossleresaratars A good reairator program thet complieswith OSHA regulationsoutlined in 1910134 shauld be
datedimmediatdy. Enginesring conrdsshould be continuelly medeto dimineteexpoaure

RECOMMENDATIONS

. Vetldionimprovamants(locd and genard) throughout bath fadlliiesmug bemedein arder todimingte
ovaexpoaretolesd dust and leed fumes

2. Unil ventilgtionisingdled, aregaretor program thet complieswith OSHA requiremantsouined in 1910134 haud be
intiged immedictely.
3. Allwokasshoudbeadvised of thetaxic propartiesof leed expoare

4.  Allwokeasintheassy degpatmant shoud shower and drange dathesand shoesbeforeleaving thework place
Thisprahhitsthem from teking the dirty (leeded) dathing hameand eqposing ather membearsof thehousehdd

5 Allwokesintheassay dgpatmant shoudwesh thar hendsthoroughly befare egting or smoking. Edingand
gnoking should beprahilited inthe assay, fumeceand prep area. Gigarettesshould nat beonaparsonwhileheis
warking with thelitherge, sSncethey can be contamineted with theleed.

6. Cenwok hehitsshoudbecontinuly dresssdtodl erdoyess Thiswill asgg indimingting somedf theleed
expoares
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XI.

DISTRIBUTION AND AVAILABILITY

Copiesdf thisrepart arecurently avalable upon repuest from NIOSH, Divison of Sandards Devdopment ad
Tedndogy Trande, Infametion Resouroesand Dissamingtion Sedtion, 4676 CaumbiaPakway, Gindnndti, Ohio
45226. After 90 daystherepart will beavalablethrough the Nationdl Tedhnicd Infammietion Savice (NTIS), Sringfidd,
Virgna Informetion regardingitsavallahility through NTIS can be datained from NIOSH, Rubications Office, et the
Gndrreli address

Copesdf thisrepart havebeen st to:

Bonda-Cleyg.

U.S Depatman of Labor/OSHA - Daver Region.
NIOSH - Dever Regon.

Cdorado Sate Department of Hedlth.
SateDesgretad Agay.

abkrowpdnpE

For the pupose of infarming affected employess acopy of thisrepart shdll be posted inaprominent place acoessibleto the
employessfar apaiod of 30 cdender days
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Tadel

Bresthing Zoneand Gangd Room Air Concantraions of

Ledat
Bondar-Cleg
Lakewood, Colorado
dJly 22,1986
Sape# Job Loceion ig Time
100 Foramen FHreAssy 6:53a- 257p
101 Chamig HreAsssy 6:57a- 301p
102 Chamig FreAssy 6:58a- 245
103 Chamig HreAsssy 6:59- 3.02p
104 Chamig FreAssy 7.0la- 145
105 Gaad Area Fumece Top 7.04a- 3.00p
106 Gagd Area Work Bach 7:14a- 258p
107 Gaad Area FumeceArea 7:15a-25%
Bvdugion Qitaia

Leboratary Limitsaof Detetion 002 ngffilter

mgM?

0.2
08
04
06
0.29
009
0.09
01

005
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Teolell

Bresthing Zoneand Gangd Room Air Concantraions of

Leeda
Bondar-Cleg
Soarks Nevada
February 18, 1986
myM®

Sarpe# Job Loction ing Time Po

100 Chamig Oven#1 6:56a- 205p 013

101 Chemig Oven#2 6:57a- 206p on

102 Teh Il PatingRm 6:58a- 211p 002

103 Wedhng WedgingRm 6:5%- 11:40a 0055

104 Wedhng WedghngRm 7.00a- 208p 022

105 Gagd Area LunchRoom 7.03a- 207p 0004

106 Qpavisxr All Arees 7.04a- 11:56a 001

107 Gawd Area Fumecel 7.07a- 212p 049

108 Gagd Area Fumace?2 7.16a- 140p 018

109 Gawd Area Fumece3 7:20a- 1:40p 004

110 Sir & Cupd Fumece3 7.25a- 204p 012

111 Gagd Area OutddePrep. 7:.30a- 215 003

112 Gagd Area Pepaea 7:30a- 145 008

113 WeghBaxth Pepaea 7:30a- 200p 010
Bvdution Qritaia 005

Laboraary Limitsof Detedtion mffilter =0.002

HNAL DRAFT

END OF TELECOMMUNICATIONS SESSON



