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l. SLMMARY

InJuly, 1989, the Nationdl Inditutefor Oooupetiond Sefety and Heelth (NIOSH) recaived areuest from
menegamat to evduateemployee expoauresto leed & Pealess Alloy Inc, Denver, Cdarado. Thecompany
recoversleed from sorgp metd and mixesthisleed with high grade pureleed to maenufadureleeded dloys: Sl
amounisd aher meidsareadded totheleed tofomthedloys Therequest wasmedeto determineif dienges
whichwereirgituied by thecompeny in responseto meeaLred devated leed levd sweredfedtivein redudng
expoaures

In Augugt 1989, NIOSH invedigatars condudied an eevironmenia survey d thefadlity. A review of the
'smedicd monitaring programweas conduded. Under the program, warkers have bean extansivdy

monitored for blood leed and ane of theworkers hes been removed from leed-contaminated aressfor mediicd

ressons A ammary of thelblood leed and zinc pratgparphyrin (ZFP) vadues areinduded inthisevaugtion.

Rarsord breathing zone (PBZ) ar ssmpleswareadlledted fromdl workes: Thesesardesweareandyzed far

leed. Anextesvemdd andyssswespafomed onthreed themost contamingted ar ssmples Leed weesthe
anly mad found onthese samplesin concantrationsthet would poseahedth hezard. Traoesof cddum, duminum,
iron, copper and megnesumwerefound. Airbomelevdsof leed ranged from bdow thelaboratary limit of detedtion
of 0.002 myffilter to 0.06 mg/M®. Theaverage concantraionwas 002 mg/M2. Company blood lesd samples
teken ondl workersand andlyzed for leed two wesks befare the NIOSH evadugtion showed thefdlowing levds 5,
5,10,21,28 3, 33, 33,39, 40, and 63 ugy/100g whalehlood. NIOSH invedtigetorsdid not conduct additiondl
blood leed ardlyses

All of theempoyesshavealong tenurein thisfadlity, and were unaware thet ahedith hezard exdded until OSHA
paformed acomplianceingoedioninthegaring of 1989, OSHA found numerousvidaions of theleed Sanderd.
Thecompeny hesbem adivdly corredting aressthet wereout of compliancewith the OSHA danderd. Noneof
theworkershed medicd problemsor symptosthat they felt werework-related.

Onthebedsaf detacdllected, theinvestigators conduoied thet apotentiel heelth hezerd edgied & thetimeof this

uvey fromamployessexpoaretoleedinthelesd fumecearess of thisoparation. Employessintheal pressarea
weaenat overexposad. Recommendtions designed to reduce exposLres areinduded inthisrepart.

KEY WORDS S C 3342 (Ssoondary Smeting and Refining of Nonferaus
Metds) Leed, blood leed, FEP, Vertildtion


adz1
On the basis of data collected, the investigators concluded that a potential health hazard existed at the time of this
survey from employees exposure to lead in the lead furnace areas of this operation. Employees in the oil press area
were not overexposed. Recommendations designed to reduce exposures are included in this report.

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

INTRODUCTION

InJuly of 1989, NIOSH recaived amanegemant repuest from Pearless Alloy Inc, Daver, Cdorado, to
evduete expoareto leed inthelead fumeceand leed pressaress. Therenuest was Ubomitted to evaugteif
dnengeswhichwereindituted by the company inresoonseto messured devated leed levdsweredffedivein
reciang expoaLres

OnAugudt 30, 1989, an evaustion was conducied & thefeality. Thissuvey conssed of: 1) dataining
bedground informetion on thefadlity and reviening the OSHA ditationsrelating to leed expoaure 2)
adleding bregthing zonear samplesondl warkersand dso adlledting imeweaghted ar samplesinthedifice
andinthelunch roomand 3) revienving thecompeny'smedicd dta: Theenvironmentd detawesrdayed to
the compeny by tdegphone uponreoapt of thelaboratory deta.on Novembar 9, 1989,

BACKGROUND

Thisfadlity producesleed dloysand leed tubing. Thedloysare produoad and old to vaiousindudriesthet
proouceleed produdsranging fram leed for anmunition tolinctypeleed. Mogt of theleed tubing isused for
dainad gasswindow assambly processes: Thedloysare produiced by hegting theleed tomditing
tampearaures kegaing theleed far bdow theballing paint of [755° F. and then adding vaiousamounts of
tracemdassuch asduminum, iron, megnesum and aoppa. Exposuresareminimized by kegaing theleed
bdow theballing pant. Intheprodudion of theleed tuing or wire lageoylindersof leed areplaoadinal
pressssand theleed is pressad through the extruder heeds and peckaged for sle. Thisprooessdoesnat heet
theleed and expoaresareminimum. Good hygereinthisareadiminetesmogt of theeqposure The
company dso mdtsdoan Srgp meterid and recovasleed. Thisprocesswasnat in gperaion during thetime
o theNIOSH evduetion

Thedloy shopandtheal pressextruson hop aein sgparaearess of theplant. 1t would beposshlefar
aosscontamination to ooour if leed beoomesarbome

Rersord pratedtive eguipment which induded resairatarsand waork coverdlswere provided. Shower
fadliieswered o provided o thet workers can shower and remove contamineted dathing befaregaing
home

Maonitaring of theemployesshlood leed was pafamed by alocd physdan evary Sx monthsand morthily on
thosewith excessivelood leed levels Environmentd surnveysare condudted by aprivate conauitart;
however, thesereportswerenat avaldde

MATERIAL AND METHODS

OnAugug 30, 1989, anenvironmenta invetigetion wias conducted to delemineaemployee expoareto
leed. Duingthissurvey, parsord breathing zone (PZB) ar ssmpleswere adllected near theworkers
bregthing zoneand ganerd areaar ssmpleswereadledted inthe dfficeand lunch roomarees: Sardesweare
odllected using battery-powered vacuum pumps gperated & 20 litersper minuie: Thepumpswere

atached by Tygon tuing to the cdledion medium (37-millimeter (mm), 08 micon paresize
mixed-odluoseetar memranefiltarscontained in 3jiece pladic cassettes). Thesampling mediaweswom
for anenirework dhift.

Sampleswereandlyzed for lead by atomic absomption Spectrosoopy according to NIOSH method 70822 In
addtion, threeof the ssmpleswareandlyzed for 0 trace meid s using indudively coudled plaamaratamic
emission goectrosoopy in accordancewith NIOSH method 73001

Blood leed and zinc pratoparphyrin (ZPP) detawhich was dotained from the compeny, wesreviewed and
indudedinthisrgoort.



EVALUATION CRITERIA

Asagudetotheevduetion of the hezards posed by workplace exposures NIOSH fidd &t enploy
evironmand evduation aitaiafor essessmant of anumba of demicd ad physcd agais Theeaitaia
areintended to ugoest levd s of expoaureto which mos warkersmay beexposad up to 10 hours per day,
40 hourspar wesk, far awarking lifeime, without eqparienang adverehedth effeds Itisimportart,
however, to notethet nat dl workerswill be protected from adverse hedlth effedsif thar equosresare
mantaned bdow theselevds A sl peroantage may expaience advarse hedth efedsbecause of
indvidugl susogatiblity, apreedding medicd condition, andlor ahyparsansitivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenard
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oooypdtiond expoaresarecontrdled & thelevd set by theevadugtion ariterion. Thesecombined dfedsoften
aena consdaad intheevdugion aitaia Also, some substances are aosorbed by direct contact with the
skinand muoous mambranesand, thus patentialy increesetheovardl eqposure. FHrdly, evdugion aitaia
mey drangeove theyearsasnew informétion on thetoxic effedts of an apant becomesavaladle

Thepimary sourcesdf evironmeanid evduation aitaiafor thewarkplaceare 1) NIOSH Qritaia
Dooumentsand recommenditions 2) the Amarican Confarence of Govamnmeantd Induetrid Hygienids
(ACGIH) Threshdd Limit Vdues(TLV9), and 3) the U.S Departmarnt of Labor/Oocupetiond Sofety and
Heedth Adminidration (OSHA) oooupetiond helth standards[PFamissble Expoaure Limits (PELS)]. Often,
the NIOSH recommeandationsand ACGIH TLVsarelower then the coresponding OSHA dandards
Bath NIOSH recommencitionrsand ACGIH TLVsuaLely are besed on morerecant informdion then are
the OSHA dandards Inevduating theexposurelevdsand therecommencitionsfor redudng theselevds
foundinthisrgpart, it Should benoted thet the compeny isrequired by the Oooupetionel Sfety and Hedlth
Admindrationto meet thoselevds gpadfied inen OSHA gandad

A timewdghted average (TWA) exposLrerdearsto theaverageartome concentration of asudance
duringanommd 8- to 10-hour workday.

A. Inorganic Lesd

1 Taxiadagy

Inhelation (breething) of leed dud and fumeisthemgiar route of leed expoaurein theindudrid
sHting A ssoondary routeof exposLremay befromingestion (svaloning) of leed dugt
Ogpodited onfood, dgarettes or other ojects: Onoe absorbed, leed isexareted from the body
vay domy. Absorbed leed can damegethekidneys paiphard and oatrd nevoussytams
and blood farming argans (boremarrow). Chronic leed expoareis assodiated with infertility and
with fetd damegein pregrentwomen. Thareissameevidencethét leed can dsoimpeir fetility in
oooyationdlly exposed men.2

Theblood led tet isonemesare of theamount of leed inthe body andisthe best avaladle mesare of
recent leed bsorption. Aduitsnat exposad toleed & work usLiEly have:ablood leed conoantration less
then D uyd; theavarageislessthen 15 ug/d.* 1n 1985, the Centersfar Diseese Contral (CDC)
recommended 25 ugd asthehighest acogatablelload levd for young dhildren® Sncethellood leed
conoatration of afeusissmilar tothet of itsmather, and Sncethefessbranispresumedtobeat leedt a8
srdtivetothedfet of leed ssachilds the CDC advised thet apregrant woman'sblood leed levd be
bdow 25ugid.® Reoart evidence sugpeststhat thefetus may beadversdy effected & blood leed
concartrationswell bdow 5 ugd .6 Futhemore, thereisevidenceto suggest thet levels aslow as 104
uyd dfect the pafammeance of children on educationd atanment tets and thet thereisadoseregponse
rdaionghipwith no evidencedf threshdd or sfelevel.” Leed levesbetwean 40-60 ug/d in lesdhexposad



VL.

VII.

workersind cateexcessve aosorption of leed and may result in omeadverehedth dfeds Levdsof
60-100 uyd represant unecogailedevationswhich mey causesaiousadvaere hedth effeds Levds
over 100 uyd aredangerousand requiremedical tregmart.

Zinc pratgparphyrin (ZFP) levds mesare the dfect of leed on heame syrindass, thelegt ezymein
hamesmntheds ZPPlevdsinoresse doruptly when blood leed levesreech about 35 uyd, and they
tendto say devated for severd months: A nomd ZPPlevd islessthen 50 ugld 2

2. Ooaupdtiondl ExposreQitaia

Theauret OSHA PEL far drbomelead is 50 ugin cdaulated asan 8-hour TWA for dally
exposure’ Inaddtion, the OSHA leed gandard edablishesan "adtion level” of 30 ugi® TWA which
intistesseverd requiremants of the dandard, induding periodic exqpoaure monitaring, medica
suvellancg andtraining and educetion. For exanple if enemployersinitid detamingion showsthet
any employeemay beexposad to over 0 ugn, ar rrmtmrr%metbe pafamed evay Sx morths
until theresitsshow two consaouiivelevdsof lessthen 30 meesLred & lest seven days goart).
Thedandard do ddatesthat workerswith blood Ieadle/dsgeeterﬂm&)Lg’d or averegngmore
then 50 ugd, mudt beremoved from further leed exposure uniil theblood leed conoantrationisat o
bdow 40 uyd. Removed warkershave pratetion for wege, bendfits and seniarity for upto 18
monthsunil their lood levels dadineto b ow 40 ug/d and they can retum to leed exposLre arees’®

RESUL TSAND DISCUSSON

Theresitsof theevironmentd suvey arecontaned in Teblel and 2. Theleed conoantration rgpartedin
Teble lindicates expoaurelevesin theleed fumace arearanged from non-detected to 006 mg/ME. The
highes expoarelevd wes mesarad inthe dffice ares, indicating lesd contaminetion and thus patentid leed
expoarethroughout thewark area. Teble 2 showsthet leed concantrationsin the ail pressarearanged from
0.005- 0035 mgM3. All levdsinthisaeawaebdow the 0.06 mgM® qitaia

Examinetion of theblood leed deta.callected by the company'sconaLiting physidan showed thet aneworker
hed been removed for mediicd ressonsand to comply with the OSHA dandard. Other blood leed levdlsare
prestedin Teble3.

CONCLUSONS

Theenvironmeantd suvey indicatesthet a thetime of sandling anedf ten ssmpleswes e tothe OSHA
dandad. Thepatentid exigsfor ather overexpoaLresto ooour under different gperaing condiionsasthe
fumeosswarenatinfull gperaion duing thisvist. Conditionsmay bedifferart from an eqoosuredandoaint if
thepatwasinfull prodLdion

Thecompeny'smedicd monitaring programisaffident and complieswith dl provisosoutinedinthe
OSHA dandad. Thereuitsreviewed indicated 2 of thetenworkershaveblood leed levd sthet mudt be
dadey monitorad. Oneworker hed ablood levd of 63, requiring medicd ramovd; two athershed blood
levelsdf 40, requiring morefreguiant testing; another hed an devated ZPP, amedicd (though nat regulatary)
resson for doser monitaring,

Theexhaud vatilaion ove themein srgp fumecewes aparding efedtivdy. Veoaty messramats
indicated about 1000 aLhic fedt par minuteisdravninto thefumece Lesksinthefumecewarenat
aosaved Thereisno aher vartilaioninthefadlity ather thet open doorsandwindows: Thismay cause
devated leed expoaure during the cdld weather when the building issecured and moreartight.



VIII.

RECOMMENDATIONS

Toauretra wakasareadenuatdy pratecied from the advarse dfeds of leed, acomprenensveprogram
o suvallanceand preventionisnesded. Theguiddinesfar suchaprogam aredealy presatedinthe
OSHA lead gandard?® Inadkition to Spedifying PELsfor arbomeexposurg, the OSHA leed sandard dso
contansgpedific provisonsdeding with medhenica ventilation, regairator ussge, protedivedathing,
housekegaing, hygienefadliies employeetraining, and medicd monitaring.® Theimpematiaiondf the
provisonsaf thissandard will hdp to earethrat theemployess are pratected egaing any potentid adverse
hedlth dfeds of leed expoare

A aopy of the OHA leed gandard was provided to theemployer and will nat berepested inddal inthis
report.

A. Air Mantaing

Raiodic monitaring for arbomeleed isnesded to enaure thet these contrds oparae dfedtively. Air
monitaring can aso be usad to identify the nesd for further employee pratedtion (1., regairatars) inoatain
aessar during cartain procedures. When arbome exposLres are found to be dbovethe OSHA adtion
levd of DUYM?, sswesthe casein thissurvey, thetandard callsfor repeet monitaring evary six months
Thismonitaring should be continued until uch ime asconcanrations arefound to bebdow thisleve intwo
consecutive messremants conducted a leest onewesk goart® Employessshauld beinfomed of the
monitaring resuts

B. Rexpraary Potedtion

Duetothar inherart limitations resairatorsshould nat be consdered aprimary meansof employee
pratedtion. A moregppropriste meansdf exposre contrd inthisindancewould be propaty desgned
eghnegingoontrds i.e, locd edniad vatilaion. Hovever, theusedf regaretary pratedionisasuiteile
meansdf exposrecontrd intheevart thet enginearing contrds can nat feesibly reducethe expoarelevds
Reairators may dso be used asabedkup to exising enginesring contrdswhen subdiances of hightaxiaity
aepreat. Inode toesurethedfedive useand fundion of theregarators acomprehendvereairatory
pratection plan shoud beputinplace. Suchaprogramisoutlined by the American Netiond Sianderd
Indituteinthe ANS Standard 288,6-1984.8 The program should indude awwritten sanderd aparating
procedurewhich addresses reairator sdledtion, training, itting, teing, ingpedtion, desning, meintenance,
dorape and medicd examirions: A ddtaled dsousson of thesekey program demantsisprovided inthe
NIOSH Guideto Indusrid Respiratary Pratediion acopy of which hesbean provided to theemployer

D. Pasord RaediveCathing

Whereve leed dudt ispresant, thereisapossihility thet theemployess skin and dathing may become
contaminated. Thiscan lesd to subseuant inhdation or ingestion of thelleed, which can subgtantialy
inoressetheamployessovadl asomption of leed. Inaddition, lesd contamingtion onkin or dathing mey
betrangported to other aress of thefedlity, and possbly to theworker'shomeswhere ssoondary expoaure
of cowarkersor family membarscan coour. Inonerecant sudy, blood leed levdswearefound tobe
makedy higher in househdd mambarsresding in homesof workerswith iordl leed eqpoaure
compered to mambarsof hamesdf peoplenat cooupetiondly exposedtoleed™ Inorder to prevart this
ssoondary source of leed expoaure, the gopropriate use of parsond pratedtive dathing isreguired.




E. HygieeFadlitiesand Practioes

A sgparate dhengeroom, freefrom leed contaminetion, should be provided to theemployessto dore
thar "dret” dathing. Sreat dathing should be siored sperady from dathingwom duingwork. If
avaldde drovasshaud beteken a thecompleion of thewark shift toremoveany leed thet may have
resched theemployegsskin. Clathingwom a work, should nat bewomhome: Employessshauld carry
ﬁemymgam dathing and shoeshome sgparady, and desn them carefully o ssnat to contaminete

Food, beverages or tabeooo should nat be usad or dored inleed contaminated aress. Theseitamscan
beoome contamineted with leed and cause sUbssouent absamtion of leed through ingestion ar inhdlaion
duning egting, drirking, or smoking. Employessshould dso continueto et ther lunchinalundyoom
spadefromtheassay leb. All pratedivedathing should beremoved priar to entering thelundhroom, and
hendsand faoe should bethoroughly weshed.

F. Medcd Maritaing

Whiletheprevioudy dsousssd NIOSH recommeancitionshave been amed a preventing ar minimizing
leed expoare, NIOSH bdievesthet medicd monitaring playsanecessary Suppdementd rdeintret it
eruestrd theather provisons o the program have effedively pratected theindividue. TheOSHA
dandard for inorganic leed places Sgnificant emphesson themedicd survellanced dl workersexposed to
levelscf inorganicleed abovetheadionlevd of 30 ugyME TWA. Evenwith adequateworker education
ontheadvere hedth efeds of leed and gopropriate traning inwork practioes persond hygeneand ather
contrd mesaures thephysdan hesaprimary responsihlity for evaluting potentia lesd toxiaty inthe
woke. Itisonly throughacareful and detaled medicd and wark hidiary, physicdl examirgtionstordeout
ather patentid causesof symptoms and gopropriatelaboratory testing thet an acourate sssessmant canbe
mede May o theadvere hedith efeds of leed taxiaty areather imeversblear anly patidly reversble
and theeforeearly detedionisvary important.?

The OHA leed dandard provides detaled guiddines on thefrequency of medicd monitaring, the
importent demantsin madicd hidariesand physicd examingtionsasthey rdaetoleed, andthe
gopropridelaboratory testing for evalueting leed expoareand toxiaty. Thisstandard shoudbe
corauited by pant menegamant and thelocd physidan for guidencein carying out an ongaing medicd
monitaring program.®

G. Vatilaion

Cosdaraion should begventoinddling agenad vertilation sygem for thefadlity induding provisonfor
mekewpdr. Gangd ventilaion shaud hdp reduce overdl leed levdsinthefadlity. Inaddtionamekeup
ar sydem shoudinoressetheoveardl dfidancy of thelocd exnaud sysem far thefumece
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TABLE1

BREATHING ZONE AND GENERAL ROOM AIR CONCENTRATIONS
OFLEAD, ZINC, AND ALUMINUM

PealessAlloy Co,, Denver, Cdorado

Augus 30, 1989
3

SAMPLE  JOB/AREA SAMPLING TIME LEAD - ZINC- ALUMINUM
No.
12 LudhRoomGaed Area 7:50A-330P * * 001
o2 Cading 2ndPasord 745350 002 001 001
03 CadinglineRarsord 743330 002 001 001
01 Cadiing pot/Persord 758330 * * 0.005
06 Cadiing pot/Parsond 800945 * * 002
1 Cading Po/Persore 800-11:10 004 0.007 002
10 OfficdGenard Area 900330 005 0.006 0.007
Bvdugion Qitaia 005 50 *x
Leboratory limit of detedtion mffilter = 0.001 00004 0004

* - Bdow ddsdionlimits
** - Noevdudion aitaia



Snpe  Jb

08 Lead Parson
071 Ol madhanic
24 Ol madanic
Bvdudion Gitaia

BREATHING ZONE AND GENERAL ROOM AIR CONCENTRATIONS

OF COPPER, IRON, MAGNESUM LEAD, AND ZINC

Area Srdingtime
d 730330
d 730330
d 755330

Leboratary limit of detedion mg/sample
* Bdow lboratary limit of detedtion

**  Noevdudion aitaia

PealessAlloy Co,, Denver, Cdorado

August 30, 1989

mgwe
Fe Mg
0006 0002
002 0003
0003 *
5 10
001 0002

0.015
0035

005

0.002

0.002
002

*

**

0001



Tade3
WORKERSBLOOD LEAD AND ZINC PROTOPORPHYRIN (ZPP) LEVELS

(Teken by Compeny ComaLitart)
DATE JOB BLOOD LEAD(ugd) ZPP
3/02/89 OfficeWorker 5 7
3/02/89 Leed Worker 21 28
302/89 Leasd Worker 10 24
11/89 Leasd Worker 5 5l
3/02/89 Leed Worker 28 b
6/22/89 Leed Worker 63 430
502/89 Leed Worker 40 3
3/02/89 Leed Worker 3 116
6/22/89 Leed Worker 3 30
3/02/89 Leed Worker 40 27
3/02/89 Leed Worker 3 3
3/02/39 Lead Worker 39 48



