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SUMMARY

On October 20, 1987, the Nationd Inditutefor Oocupetiond Sefety and Hedth (NIOSH) wasreguested to
evduateemployeeexpoaresto leed a Camp Bird Veantures Ouray, Cdorado. Therequest wasprompted by
findingsaf high blood leed levds (inexoessof S0 micogramspa dadliter) among two erpoyesswhowarked inthe
minesfireassay laboratory. Sncethet time the.compeny hedindalled locd exneud ventilation and incressd
anphessonregaratary pratedion, and wesinteresed in deamining means of further reduidng employeeexpoaLres

In Deoambea 1987, the NIOSH investigator conducted anenvironmentd survey. Duing thisaurvey, persond and
aeadr smpleswareadledted inthefireassay laboratary to detemine concantrations of arbomeleed and ather trace
mdds Air vdoaty messrematsd thelocd exneud vantilaion sydensintheseaessdowearemede

Thereadtsof theevironmentd survey revedied 8-hour TWA concarntrations of 113 miaogramsper auic meter of
ar (M) and 40 uyM® of leed in the parsondl &ir samples cdllected for the assayer and scale oparatar, respedtively.
Whilebath of these concentrations are b ow the Mine Sty and Hedth Adminigration (MSHA) dandard of 150
ugM? asan 8-hour TWA, the.conoantration found in the assayer'sbresthing zone wias above the Oocupetiond. Sefety
and Heelth Administrations (OSHA) Pamisshle Exposure Limit (PEL) of 50 ugM?® asan 8-hour TWA. Inaddtion,
the concantrationin the bresthing zone of the scle gperator wias ebove the OSHA adionlevd of DugME asan
8hour TWA. It Should benated thet bath of theemployesswereweating resairatary pratedtion a dl imeswhenin
thefumeceand doragerooms  Provided their reairatorsweere properly fitted and meintained, their eduel expoaures
would beexpedted to belover then themesared vdues: Areaar samplesadlledted in eech of therooms comprisng
theassay laboratary reveded thet the highest TWA conoantration of leed ws found in thefumeoeroom (100 ugMB),
fallowed by thestarageroom (58 ugMB), thedifice (46 ugMP), the scaleroom (22 ugMB), and thewet chaistry lab
(14 ugM). No ather trace metaswerefound in Sgnificant amountswhen compered to ther environmentd aitaia

Cepture vdadtiesfor thelocd exneud ventilation sydemspresant inthefumeceroom, litherge digpensing areg and
derocomwerebdow theguiddinesrecommeandad by the Americen Conference of Governmantd Indudrid
Hygess

Onthebeasdf theddaodledted, apatantid hedth hezard exided from employeeexpoareto leed inthefireassay
oparaionsa Camp Bird Ventures: Recommendations designed to reduce exposLres areinduded in thisreport.
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INTRODUCTION

On Octobe 20, 1987, NIOSH recaved aregues from Camp Bird Ventures Ouray, Coloredo, to evauate
employesexpoaLresto leed in the company'sfireassay opaaions: Thereguestor wasdireded toNIOSH by a
rqreaiaived the Cdarado Depatmant of Hedth fdloning repartsframalocd physdan of highblood leed
levdsamong thetwo employessintheassay laboratary. Dueto excessveblood leed levedls (between S0 and 63
micogamspa dadlite), thetwo emdoyesshed to betemporarily ramoved fromthewark area

On Deoamba 3, 1987, aninitid/eviranmentd urnvey vist wes conduded a thefadlity. Duing thisaunvey,
beckground information rdated to the netre of the operaionsin thefire assay laboratarieswas datained. In

addition, ar flov messuramantsweretsken a thelocd exnau ventilation sytem; and parsond and areadr samples
weaeadleded for leed and tracemetds TheresLitsof thissurvey were provided to compery represantatives by letter
onMarch 28, 1983,

BACKGROUND

A. Genard Desiption of FreAssaying

Hreassyingisatedhiquefor sgparating nodemeds such asgdd and siver, fromther ores: Theprooess
invavestheused dry reegantsand heet to bring about the sgoaration of themetdsfromtheare: Althoughthe
dhemicd resdionsinvaved in thefire assay processare extremdy complex, thebaginmnings o fireassaying canbe
traed asfar beck as2600 B.C.. Today, theprocessisdill widdy used duetoitsaality to concantrate sl
anountsdf themadsfromrdaivay lageaesarplest.

Ored thefird and mogt aiticd Sepsinfireassyingisthe preparation of the"dnarges’. Eachdhargeis

prepared in afireday auablethrough theaddtion of dry reegatsar "flux' toafindy aushed sarded theare
Theresgatswhichwereused inthisoparation induded litherge (leed oxide) and wheet flour. Theamount of
Iitherge ussd was gopraximetdy 0 gramspar darge. Other flux reegantswhich dso may beusad indude
sodium cabonate slica, borax, and patassumnitratie? Theaddition of the proper quentitiesof flux reegantsisof
gedimpotanceinfireassaying. Thepatiodar compostion o theflux to beused inthechargeisbessd onthe
asya’sodamirgion of theaxidizing, redudng, or neutrd dneradeidicsdf theare

Thened mgor depisrefaredto astheaudblefuson Inthisprocess severd of thedharged fireday audbles
aepacadinanoven Asthetampaaureisrased to gooroximetdy 1600 F, the carbon contained intheflour
redlcesapartion of thelithergetoleed drodlets: Thesedroplesthen dloy with thenode metdsthet arerdeesed
fromthedsoompossd are: Theremaining lithergefamssllicates and ather compoundswhich mix with thedeag
procuced fromtheare: After 44 to 56 minutes theauablesare ramoved from the oven and the malten contents
aequiddy pouredinoironmads Theleed droplesthen satiethrough thedag tofamabutton” & thebattom
o echmdd. After aodling, thedagistroken avay fromthemddsusng asdl hamme; and theleed buitons
which containthendde metdsarecdlleted*

Inthenext dage df fireassaying, the ndle metdsare ssparaled from theleed in aprocessrfared to as
aydlaion. Frd, theleed buttonswhich were datained from the aualblefuson areeech hammered into oLUares



and plaosd in 9mdll containersmedefrom compressad boneash. Thesecontanasaerdaredtoas"apds'.
Theaupdsarethen placed beck into thefumeceand thetempaaureisrasad to 1475 F. Theleed fromthe
button quiddy axidizesinto malten leed axide, of which B3 isabsorbed into the porous cupd and 1.5%is
vadilized(1) Theaupd, whichispermeddeto themadtenleed axide, isimpemmesileto thencdemeas
Thadare whenthecupdsareramoved fromtheoven, smdl beedsof thenddemddsremaninthecanter of
eschaypd. Thesebeedsarethenweighed and further andlyzed for their gold and sitver contarnt

. Desription of Compenyy Opadions

Camp Bird Ventures located in Ouray, Cdarado, isengaged in undarground mining for gdd and siiver. In
orde to deaminethe patentid profitelly inmining oatain podkes of are fireassaysare pafomed onsamples
o theoreto ddeminethar gdd and Siver contert.

Twoanpoyessaereponshefar pafoming thefireassays Theseamployessgenadly wark four tenhour
work shifts per wesk, and cocas ondlly, mey berenpired towork overtime or dditiond wark daysduning the
Wee.

Thefireassay gparationsare conducted in alaboratary located a themineste. Thelaboratory consdsof five
intercomedted rooms: The"fumeceroom’* containsthe fumace usad inthefire assay prooess aswell asswark
teblesfar pouing theaudblesinothremdds Adjiaoant tothisroomisthe"dorageroom’’, which, inaddtionto
|ving assadorageaeafor assaying updies istheaeawhaethelithargeisadded tothreaudbles Adeoat to
thedoragercomistheassay "dfficg”. Thisroom containsadesk whereassaying recordsare ke, eswl s
aoditiond goecefar dorege Two ather roomsarecomneded tothedifice Thefird isthe"scderoom’ wharethe
leed buttons and gald beeds arewa ghed and the dry reegent flux ismixed. The ssoond areacomneded tothe
dficeisthe"wet dhemidry ld0', wherevaioustetsaerun ontresamples

. Rasord Pratedtion, Adminigraiveand Enginegring Contrds

Rarsord pratedtive equipment wom by theemployesswheninthe assay laboratory indudesdigpossble
full-body uits boat covers and helf-face pieceresairatarswith high effidency paticulaefilters (NIOSH
Catification Number TC-21C-152). Resardarsaredwayswomwhenintheoven and Soragerooms but
aefrequently removed wheninthescderoom, affice and wet chemidry leb. Theamployesswes ther
praediveditsa dl imeswhenintheassay laboratary. Smoking and esting arenat dlowed ingdedf theassay
laboratary. Hand weehing fadllitiesarelocated inthewet chamitry leb.

Locd exhaud vantilation presant in the oven room indudied two exteud verts coming diredly out of thefumece,
and an edditiond hood located gppraximatdy 24 inchesfrom thefront of theoven door. Thesedudsareveantsd
dredly totheautdoors A genard room exhaud faniislocated onthebedk wall of thisroom behind thefumece
Anedard dud dnislocated aoovethelithergebinlocated inthe soregeroom. A "kitchen range’ typeexhnaugt
hoodislocated inthescderoomwherethe dry reegantsaremixed.

Asafuthe admindrative conird,, thetwo assay leb employessratatejob dutiesonadaly bess Eachday, one
of theemployessisregponsdefar mixing thereegantsand loeding and unlceding thefumece. Thessoond
employesisregposblefor scAleweghing and record kegping. Thessoond employee nommelly would not enter
thefumeceroom or beinvaved in adivitieswhich would be assodiated with high leed expoaure

Medicd monitaring of employesswiasbaing conducted by alocd physdan, with adviceand guidenceon
aoogatablelood leed levelshang provided by the Caorado Department of Hedlth: Thereoant findingsof high



blood leed levelshed bean reoongblefor theindtelation of thelocal exteudt ventilation destribed sbove

V.  MATERIALSAND METHODS

On Deoamber 3, 1987, an evironmanid survey was conducted at Camp Bird Venturesto ddamineemployee
expodrestoleed adtracemads  Duingthissurvey, parsond ar sampleswere adllected near theworkers
bregthing zone, and generd areadr sampleswere cdlledted at locationsthroughout the assay labaraiary. Samples
weredhtained usng bettery-powered samaling pumps gparaing a 2.2 to 30 litersof ar per minute: Thepumps
weareatached by Tygon tuaing to the cdledtion medium (37-millimeter, 08 micron paresze, mixed-odluloseedter
mambranefiltarscontained in 3jaiecepladic cassttes). Thesampling mediafar thepersond samples adlledted onthe
two assay leb employesswerergalaoad gopraximetdy helfway through thework dhift.
Thesampleswareandyzed for lesd usng indudively coupdled plaama- aomic amisson goedrosoopy in
acocordancewith NIOSH Method 73002 In addition, onedf the sampleswiss anelyzed for 30 additiond trace
medsusing thesameandyticd method?

Inadditiontothe adledion of ar samples ar flov messremanis o thelocd exdhaud ventilaion sysamsweareteken
withaKuz Modd 441 ar vdodty meer.

V.EVALUATION CRITERA

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
eviromand evdugion aitaiafor essessmat of anumber of demicd and physcd egants Theeaitaiaae
intended to uggest levdsof exposreto which most workers may be exqposad up to 10 hours per day, 40 hoursper
wek, for awarking lifetime, without exparienang adverehedth efeds It isimportant, however, to notethet not &l
workerswill be protected from advarse hedlth efedsif thar expoaresare maintained bdow theelevds A sl
peroaiage mey expaiaceavase hedth efedsbecause of indvidud susogatihlity, apreexising medicd condition,
ador ahypasanstivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
evironmat, or with medicationsar pasond hehitsof thewarker to produce hedith effeds evenif the cooupetiond
expoaresaecontraled a thelevd st by theevduation aitaion. Thesecombined dfedsoften arenat conddared in
theevduaionaitaia Also, somesubgtances are aosorbad by direct contact with the skinand mucous membranes
and, thus patentidly increesetheoverdl expoare. Findlly, evaugtion aitaiamay dengeove theyearsasnew
infammetion onthetaxic efedsdf an egat becomesavalade

Thepimary sourcesof evironmentd evdugtion aitenafar threwarkplaceare 1) NIOSH GritaiaDocumantsand
recommeancetions 2) the Amaican Conferancedf Govarmeantd Indudrid Hygieniss (ACGIH) Threshdd Limit
Vdues(TLV'9, 3) theU.S Departmeant of Labar/Oocupetiondl Sefety and Hedth Adminigration (OSHA)
oooupetiond hedlth sandards[Pamisshble Expoaure Limits (PEL'S)), 4) and the Miine Sefety and Heedth
Admingraion (MSHA) dandards Often, the NIOSH recommenddionsand ACGIH TLV'saelower thenthe
coregpondng OHA or MSHA gandards Bath NIOSH recommendtionsand ACGIH TLV'susLdly are
bessd on morerecant informetion then arethe OSHA andd MSHA dandards Also, insomecasss the OSHA
dandards mey be morerestridive then the coreoonding MSHA sandards  Inevdugting theexpoaurelevdsand the
recommencitionsfor reduang theselevdsfound inthisrepart, it hould benoted thet the comperny isrequired by the
Mine SHdy and Heelth Adminidration to meet thoselevespadified inan MSHA dandard



A timewaghted average (TWA) expodrerdasto theavaagearbome conoatraion of asbdanceduinga
normd 8- to 10-hour workday.

A brief dsousson of thetoxiaty and evaugtion aitariafor inorgenic leed ispresanted asfdllows
A. Toxiadogcd

Inhelation (bregthing) of leed dugt and fumeisthemgor route of leed eqpoaureintheindLdrid stting. A
ssoondary source of exposuremay befromingestion (svdloning) of leed dust deposited on food, dgerettes or
ather dgjets Onoeabsorbed, led isexareted fram thebody very domy. Absorbed leed can damegethe
kidneys paiphad and canrd nevoussystams and blood farming argans (bonemarrow). Thesedfedsmay
befdt asweskness tiredhess imitahility, digestive disturbences high blood presaure, kidney damege, mentd
odiday, or domed reediontimes: Chroniclesd exposureisassoaaad with infirtility and with fetd damegein
pregnat women. Thareissomeevidancethet leed can dsoimypir fatility in aooupeationdlly exposad men®

Theblood led test isonemesare of theamount of leed inthe body and isthe bet avallademessure of recant
leed sbsoption. Aduitsnat exposad to leed et work usually heveallood leed concentration lessthen 30 ugd;
theavarapeislessthen 15ug/d.*® 1n 1985, the Cantarsfar Dissase Contrdl (CDC) recommended 25 ug/d s
the highest acogpiableload level for young dhildren®. Sncetheblood lesd concantration of afetusissimilar to
thet of itsmather, and Sncethefelusstranispresumed to beet leest ss sandtiveto theeffect of leed esachilds
the CDC advisad thet apregnent womenisblood leed level bebdow 25 uyd.® Recart evidence suggedisthet
thefetusmay beadversdy &ffected & blood leed concartrationswel bdow 25 uyd.” Futhemarg thereis
evidenceto Sugoest thet levdsaslow as 104 uyd dfect the pafomencedf children oneducationd atanmant
tests and thet thereisadoseresoonse rdationship with no evidence of threshdd or sefelevel.? Leedlevels
betwean 40-60 ug/d inleed-expossd workersindicate excessve dosorption of leed and may resLitinsome
averehedtheffeds Levdsal 60-100 uyd represant unecogptable devationrswhich may causesgious
aveehaedth efeds Levdsover 100 ugd areconsdared dangerous and dften repuire hogaitdization and
madicd trestmant.

Zinc pratgparphyrin (ZPP) levds messretheeffedt of leed on hamesyniheese, thelegt ezymeinhame
gnheds ZFPlevdsinaease doruptly when blood leed levd sreach about 40 uyd, and they tend to Say
devaed for ssverd months A nommd ZPPlevd islesstten 50 ugld

B. Oooupdiond ExpoaureQitaia

Theaurat MSHA gandard for inorganic leed is 150 micograms per aubic meter of ar (ugM°) asan 8-hour
TWA. It shouid benoted thet thisgandard isbessd on the 1973 ACGIH TLV for inorgenicleed. Thecurant
OSHA PEL for dirbomelead is50 ug/in? caaulated asan 8-hour TWA far ciily exposre Inaddtion, the
OSHA leed gandard etabishesan "adtion levd" of 30 ugfi? TWA whichinities sevard repiremantsdf the
dandard, induding periodic eqposure monitaring, medica survallanoe, and training and education. For exanple,
if anemployar’sinitia deamination howsthet any employeemay beexposad to over 30 ugin, ar monitaring
mugt bepafamed evay sx monthsuntil theresitsshow two consecuiivelleve s of lessthen 30 ugh (messured
a leest sven daysgoat). Thegandard dso ddaestrat workerswith blood leed levdsgreter then S0 ugd
mud beremoved from further leed expoare: Thedfedted employee mud beremoved from further leed
expoareuntl theblood leed concentrationisat or bdow 40 ugyd. Removed warkershave protedtion for wege,
bendfits and sniarity for up to 18 morthsuntil their blood levdsdedineto bdow 40 ugd and they canreumito
lesd exposrearess™



VI.

RESULTSAND DISCUSSON

A.Air Sarples

Theresitsof theevironmanta suvey aecontanadin Table L Asevidenoed by theseddata, 8-hour TWA
conoarationsof 113 ugM® and 40 ugM® of leed warefound inthe parsordl ar samples callected for the
assye and e opardor, repedtivdy. Whilebath of these concantrationsarebdow the MSHA sandard for
inorgericleed of 150 ugM® asan 8-hour TWA, theconcantration found in the assayer'shresthing zoneis
abovethe OSHA PEL of 50 ug/M® asan 8-hour TWA. Inaddition, the conoantration in the bresthing zone.of
thescde oparatar isabovethe OSHA adtionleve of 30 ugM? asan 8-hour TWA, whichwould dso trigger
svad of theprovisons of the OSHA leed stendard™ It should benated thet bath of theemployesswere
weaing regaratary pratedtion a dl imeswheninthefumeceand doragerooms. Provided their reairetarswere
propaty fitted and maintained, thar adud exposureswould beexpadied to besubdantidly love thenthe
messred vaues

Tadeldsn owsthereslitsof areaar samplesadledted ineech of theroomscomprisng theasssy
laboratary. Asevidenosd by thesedta, thehighes TWA conoantration of lesd wasfound in thefumaceroom
(100 uyM3), fallowed by thestorageroom (58 ugMP), the office (46 ugM®), the scdleroom (22 ugMP), and
thewet chamigry lab (14 ugM®). Airbome conoantrationsintwo of theserooms thefumaceroomand the
sorageroomwhearethelithargewas added, werein exosss of the OSHA gandard of S0ugM®. TheTWA
conoaniration of leed found in the office ares, whilebd ow the OSHA dandard of 50 ugyM®, wasebovethe
OSHA adionleve of 30 ugME. TWA conoantrationsin both the scleroom and wet chamiry lebwerefound
tobebdow the OSHA adionlevd. It should benated thet thear ssmplesdsoussadinthisparagrgoh are
"genad ared’ ar samples and asuch, do nat rdate diredly to the OSHA dandardswhich eddress"parsord”
eqoares Howeve, thesedatado provide ussful informetion in assessing therdaive degree df arbome
contamirgtionin eech of thewark arees

Tadeldn owstheresitsof 3sart-tem ar samdeswhichwere colledted for periods of lessthen 1. hour.
Thepupod theeesamdeswasto hdp deaminethe edtant towhich theindvidud adiviies of the assay
processcontributed tothe overdl expoare. The highest concentration (139 ug/M) wasfound inaS2-minuie
aeadr ssmplecdlledted in thefumeceroom during cupdafiring. Thenext highest concentration (129 ugM®)
wasfoundina28-minute parsond ar sample cdllected during the the prigparation of the dherged aualbles which
induded the addition of the powdered litherge: Thenext highest conoentration (40 ugM®) wesfoundina

S minuteparsord ar sampdewhichinduded theramovd of audblesand the addion of aupdsto thefumeoe
Inthiscasg theemployee oat themganity of thesamdetimein the scderoom, which resulted in areduoad
expoare

Oreaddtiond areadr sampewhichwas cdlledted in thefumeceroomwes andlyzed for trace metd contart.
Theresitsof theandyssrevedied the primary componant to beleed, at a TWA concantration of 73 ugM®. In
addtion, trecequentitiesaf duminum, iron, megnesum, phogohorous and zincwerefound. Honvever, the
concanraions of these contaminentswearefar bdow thar repedtive evdugtion aitaia

B. Vaiildion Messramatis

Air vdoaty messramatstekendredly infront of thefumecedoor reveded anar flow of lessthen S0 fedt per
minute (fpm) inthedredion o thelocd exhaug hood. Whilethareareno dandards or regulationsfar ar flow
which govan these gparations, the ACGIH recommendsthet cgpture vl oditiesfor substancesrdessad a low
veoaty into modaratdy il ar beat leest 1000 200 fpm, and thet the upper end of thisrangebe usad for



aortaminentscf ightoxidty (eg, leed).2

Orefadtar whichwasreoonshblefar thelow cgpture vdoaty of thehood westheladk of aflangeonthehood.
Wheneve posshle it isrecommended thet flangesbe provided on hoodsinlieu of plain openings: Hanges
dimrgear flow fromindfedive zoneswhereno conaminaniseds, and reducear requiremanisby asmuch as
25%.2 Inaddition, thedigance of thehood from theoven (gpporaximetdy 2 feet) would Subgtartialy recuicethe
cgaurevdoaty. Withinoreesng digancefromahood, thereisargod decreeseinar v oaty. At dganoes
withinaneand ahdlf imesthediameter of thehood, thevdoaty vaiesdmod inversdly withthesouered the
dgancefromthehood. At grester digances theeffect issomenhet lesspronounoad Firlly, thelocation of
the hood wes such thet when thewarker was ganding & the oven doar, thediredtion of ar flow wesdredly
aoosstheworkers bresthing zone Hoodsshould nat be plaoed inthismanner Sncethey may adtudly increese
the concantraion of contaminant in theworkers bregthing zone

Air vdoaty messuremanisweretaken et the hood located inthe storepercom. A captureveoaity of lessthen 50
fomweas mesared & the paint wherethe adud digpensing of litherge tekes plaoe (goproximatdy 16 indhesfram
thehood). Thisvdaaty isbdow the 100 to 200 fpm recommended by the ACGIH for operations suchas
intammittert containgr filling 2 Asprevioudy disoussed, thehigher end of thisrangeisrecommended for oparations
invaving sbetances of hightoxiaty. Thevertilaion syseminthisroom exihibited somedf thethedesign prades
thet weredisoussad for thehood in thefumeceroom: Theseinduded thelack of aflangeonthehood and the
placement of thehood & such adigancefrom the paint of gperation o thet the capture v oty would be gretly
reduced.

Messramatswearetsken a the"kitchen range” type exhaud located inthe scderoomwihare theflux
ingredatsweredimadintreaudbles Air flov messramantsa thewark bench surface whichweslocated
groraximatdy 28indhesbdow thehood, Soved negighlear movemat. Atadgancemidway bewenthe
hood and thebench, anar flow of lessthen S0 fpmweas mesared. Thefaceve oaty of thehood wesfound to
begopraximetdy 300fpm. Thesemessuremantsindicated thet such ahood would anly bedfedivea ddances
vay doseto thehood opaning

C. Pasord Pratedtion, and Genard Housskegoing

Obsavationsmede duing the course of theevironmenid aurvey revedled someindances of improper use of
pasord praetiveequipmant. Oneexarpewastheuseof aneggtive pressreresairator by anampoyeewino
hedaful beard. Fedd hair thet liesdong the sedling areaof therepirator will intefarewith thesedl and dlow
contamineted ar to enter therespiretor. Therefore employeeswith beerdsshould not be pemited to weer
reairaorsinacontaminged work aea® Also, oneamployeewasweaing aTyvek gt whichwastomonthe
beck. Leed dugt can eedily enter into the st through the dameged areaand contaminete the dathing undamegth,
Thaefore tswith tearsar showing excessvewear should nat be used,

Vishledus aocumulaion wespresant on shelvesand ledgesin the storegeand dificearess: Thiscondition
indicated aneed for improvameantsin housskegaing, Snce dust accumulaion represants assooncary source of
leed contamiretioninthearea. It wasnoted thet employess dored thar coetsand jeckdsinthe dfficeareacf the
sy léb. Sncethisareawasfound to have an arbome concantration of leed jut dightly bdow the OSHA
PEL, contamingtion of thisdathing with leed isprabeble. In order to avaid the soreed of leed to ather partsof the
fadlity and to employesshomes drest dathing should nat be pamiitted in lesckcontamineted arees



VII.

CONCLUSONSAND RECOMMENDATIONS

Asevidenoad by theresLitsof theavironmentd Srvey, potentid expoauresfor theasssyer and the scdle gpardar,
whilebdow theMSHA dandard, weareabovethe OSHA PEL and adionleve for arbomeleed, repedtively.
Although legd compliancewith the OSHA dandardisnat reppired, it iscongdeared to bethe more gppropriate
evaugtion aitaiafor the puposssof thissurvey becauseit ishessd on morerecant taxicd ogicdl infametion,.
Furthemoare, in addition to peafying PELsfar airbome expoaLre, the OSHA lesd dandard d o contans eaffic
provisons deding with mechenicd vertilation, resairator usegg, pratedtivedathing, housekegaing, hygienefadlities
arpoyeetraning, and medicd monitaring™ Theimplemantation of theprovisons of thissandard will hdptoenare
thet theemployessblood levdsare maintained within acogatablelimits and hdp enaurethet they are pratected egaingt
any patentid adverse hedth effeds of leed expoare

Duetothelength of the OSHA leed gandard, it will nat bergpegtad inddal inthisrgpart. Inlieudf this acopy of this
doocuman hesbean provided totheamployer. However, inarder to assis theemployer inimplemanting thekey
provisonsoulined inthisdoocumat, abrief ovaview ispresanted bdow which addressesthese provisans asthey
rdaetothefindngsd thisaurvey.

A.Meatencd Veatilgion

Whilelocd exhag vertilaion sysemswere presant in thefumeoe, soregeroom, and scdercom, bathvisd
aosavaionsand messrematsd ar flow vdaatiesreveded sevad pradamsinthar desgn and fundionwhich
would limit ther effediveness: Thiswesvatified by therdatively highlesd concartrationsfoundinbath the
pasond samplesfar the assayer and Scde gparatar, aswel asinthegenard areasamdes adllected inthefumece
room, Soregeroom, and dficearea.

Thedhot-tam samplesidantified two key oparationswhich contributed significantly to thearbomeleed
concantrations: Aswauld beexpated, theareawith the highet leed conoantration wessin thefumeceroom
duing auableand aupd firing whenleed would beexpadted to bevdldtilizing. Thenedt highest areacf
exqposrewassin the sorageroomwhen povdared litherge wes dgpensad into theaualbles duingwhich time
leed duet cen berdeesedinto thear. Dueto thefixed locations of these contaminent sources bathwould be
amaedeto conrd through locd exneud ventilation

Emissonsfrom thefumeceroom, in paricular, could be contrdlled moredfetivdy by themovemat o the
exiging hood to apostion dredly ebovetheoven doar. Nat only would thisincresse the dfediveness of the
presant hood, but it would diminetethe chence of draning theemissonsacassthewarkers bregthing zone
duninglcedingand unlceding of thefumece Hovever, sSnceleskegedf fugitiveemissonsmight ooour fram ather
aessd theoven, theuse of acanopy hood over thefumeos whichwould tekeadvaniage of thehedted ar risng
fromtheovento hdp capiretheaemissons might presant even abetter dtemdiveto eanissonsredudion. In
orde far acanopy hood to fundion dfedivey, it isnecessary to diminste sources of aossdretsthet would
inafaewith theeffedive oparation of thehood? Theusedf sdepandsar autainsmight effedtively dimingte
achddtsandinoessethedficency of thehood. A dagram of acanopy hood dongwith desgn peramdiersis
indudedin Appedix 1

Thessoond aeainwhich moredfedtivelocd edhau vertilaionwould bebendiiad isintheleed dgpanang aea
inthedtoragercom. Thecurat vattilation sygem doesnat providefor edeguetear flow to capturelesd dugt &
thepantwhereitisdgpensadinotheaudbles Thisdloasthedud to escgpeinio theenvironmat. Maore
efedtivecontrd of thisprocesscould beadhieved if theexiding vertilaion sydemwes modified to increese the
cpturevdodty a thewark area. Onemethod of acoomplishing thiswould betoincressethefan szear fan



et however, whileinoreesing air flows; thismethod would leed to unneoessary power consumption A
moreffiaant uilization of theexising air flow could beadhieved by placemant of thehood doser o thearea
wherethelead isdgoensed, and endosing theareaof contaminant generaion asmuch aspossble

Thehood located inthe scderoom proved to belargdly ineffedtive duetoitslow capturevdodty & any
dganceanvay fromtheimmediate gpaning of thehooditsf. Thecongrudion of apatid exdosrearound the
reer and Sdesof thehood might incresse the effidency of thehood somewhet. Howveve, inorder todatan
effedtive cgpture vdoaties alarger exhaudt fan mator may dso berenpired

Inorde for any locd exknaud vartilation system to fundion dfedtively, provisonsimugt bemedeto Sy a
aufident anount of mekaup ar to regacethet whichisbangexragad. A ladk of mekeupar will aegtea
necgtive presurein the building which inoressesthe gatic pressure that theexhaut fans must overcome ™2

Raiadcteding of dl locd exheud vartilaion sygasisnecessaty to aarethar efedivefundioning Asa
minimum, uichygamsshould beteded evary threemonths o fdlowing any mgiar modificstion™ A
completedsousson of oedific ddalsregarding ventilaion sydem teding, aswell asinfametion regarding the
desgn, congrudion, and gparation of locd exnagt veartilation systams iscontaned inthe ACGIH 1ndLgtrid
Venilgion A Manud of Recommended Pradtice

B. Air Manitaring

Degatethe presanceof enginesring contrds periodic monitaring for airbomeleed isnesded to eaLre thet these
conrdsopaatedfedivdy. Air monitaring can aso be usad to pinpaint the need far further employee pratection
(i.e, resairaars) in oatain aress or during oartain procedures: When arrbome exposures arefound to beabove
the OSHA adionlevd of 0 ugM3, eswesthe caein thissurvey, thegandard callsfor rgpeet monitoring evary
gxmonths Thismonitaring should be continued until such time asconcantrationsarefound to bebdow thislevd
intwo consecutive meesLrements conducted at leeet onewesk goat™ Employessshoud beirfarmed of the
monitoring resuts

C. Respiratory Pratetion

Duetothar inherant limitations regairatorsshould nat be considered aprimeary meensdf employes pratedion. A
moregopropriae meensof expoaure contrd inthisindancewould be propaty desgned engneing contrds e,
locd exnaud vertilation. However, theusedf resairatary pratedion isauiteble means of eqposurecontrd inthe
evat thet enginering contrds can nat fees by reducetheexpoarelevds They may do beusad asabedkupto
exising enginesing conrdswhen subdianoes of hightaxiaty arepresat. Inorde to aarethedfediveuseand
fundion of theregaratars acomprenasveresaratary pratedion panhoudbeputinpace Suchaprogramis
outlined by the American Nationd Sandard Instituteinthe ANS Sandard Z886-1984. Theprogramshaud
indudeawwitten standerd operating procedurewhich addresses regairator sledtion, training, fitting, testing,
ingoedion, deaning, maintenence, sorapge, and medicd examingions: A detaled disousson of thesekey pragram
dematsisprovided intheNIOSH Guideto Industrid Respiratory Pratedtion aiaopy of which hesbean
provided totheemployer

Assming proper mantenence and fitting, the resairatorswom by theemployess during the survey soud have
sgnificantly reduoad thar adud equoares Honveve, theeffedivaness of theregarator tofacesed onthe
employeewith thebeard isquesionddle Inlieuof removd of thebeard, apowered ar-purifying reairator with a
loosefitting hood or hdmet might provide an dtamdtivefam of regairatory pratedtion, whichwaould providean
adeuate protection fadtor a theseexposLrelevds®™



D. Pesord RaediveClathing

Wheaeve leed dudt ispresat, thar isapossihility thet theemployess skin and dathing may become
contamineted. Thiscan leed to subssquant inhelation or ingetion of theleed, which can subdantidly incressethe
employessovadl absoption of leed. Inaddition, leed contaminetion on skinar dathing may betrangported to
ather aess df thefadlity, and posshly to thewoarka’'shomeswhere ssoondary exposuredf convarkasor family
mambearscan ooour. Inonereoant sudy, blood leed levdswerefound to be markedly higher inhousehad
mambasresding in homesaf warkerswith oooupetiond leed exposure compered to membarsof homesof
peoplenat cocupetiondlly exposed tolesd ™ 1In order to prevent secondary leed exposure, theuse of parsord
praediveequipmant isrequired. Whilethe dgoossle boat coversand full body sutswhichwearewom by the
employessintheassay lab gopeared gopropriae, govesshould bewomwhen handling thelitherge powder.
Also, asprevioudy nated, inoressad emphessisnesded to enaure et thedathing remainseffedtive. Thisshould
indudedaly visd ingoedionsof thegammentsfor tearsar excessve wear, with new dgoossble suitsbang
provided to theemployessat lesst wsddly.

E HygereFadliiesand Pradtices

A sparate dhengeroom, freefromleed contamination, should be provided to theemployessto sorethar
"dredt" dathing. Sredt dathing Shoud bedored sparady from dathingwom duingwork. If avaledle
drowasshoud betsken a the comption of thewark shift to removeany leed thet may havereeched the
employessskin. Cathingwhichiswoma wark, should not bewomhome: Indeed, employessshould cary
necessary parsond dathing and shoeshome ssparatdy, and deen themit carfully so asnat to contamingtethe
home™

Food, beverages or tabeooo should nat be usad or dored inleed contaminated aress. Theseitamscan
beoome contamineted with leed, and cause Subssouiant ebsorption of leed throughingestion or inhelaion during
eding, drirking, ar smoking. Employessshauld dso continueto et thar lunchinalundroom sspardefromthe
asy lab. All prasdivedathing should beramoved prior to entaing thelundyoom, and hendsand face should
bethoroughly weshed.

F. Housskesgping

Housskegaing playsanimpartant rdlein reduding leed eqpoares: Dugt which hesaooumulated on sufacescan
bereinroduosd into thear therdoy inareesing arbomeleed expoares: Also, dust aoccumuaed ondarsar
work surfaces can cause umneoessary contamingtion of theamployesspratedivedathing. Therefore all surfaoes
intheassay lab Soud bekept asfreeaspradicale of theaooumuaion of leed dut. Vaouumingistheprefared
meansaf removingleed dugt. Dry or wet sivegaing should nat be used exaept in aresswherevaouuming isnat
feedble A regular housskegaing program should esadlished to eaurethet dl aressare paiadicadly deened

G. Medicd Monitaring

Whilethe previaudy disoussed recommencitions have been amed & preventing or minimizing leed exposure
medicd monitaring playsasodemeantd rdeinthet it esuresthet theather provisansof theprogyam have
effedivdy pratected theindividel. The OSHA dandard for inorgarnic leed places Sgnificant enphedsanthe
medicd survellanced dl warkersexqposad to levesof inorganic leed ebovethe adtion level of 0ugMB TWA.
BEvenwith adequeteworker education onthe advierse hedlth effets of leed and goprgprigtetraining inwork
pradices parsond hygeneand ather contrd meeaLres; the physidan hesaprimary reponshality for evalueting



patentid leed toxiaty intheworker. Itisonly throughacareful and detaled medicd and wark hidory, acomplete
physical examingtion and gopropriatelaboratory testing thet an acourate sssessmant canbemede. Many of the
averehedth dfedsdf leed toxiaty areeither imevaersblear only paticly reversbileand therdforeeaty detedtion
of dsseeisvay importat™

The OSHA lesd tandard provides ddtalled guiddines on thefrequency of medicd monitaring, theimportant
demansinmedicd hidariesand physicd examingionsasthey rdateto theleed, and the gpproprictelgboratory
testing for evaugting leed exposreand taxiaty. Thisdandard should be conaLited by plant menegement and the
locd physidanfar guidencein carying out an ongoing medicd monitaring program

Inmmay, acomprenasve programis necessary for contralling leed expoaures duning the assay oparaions
Whilethecompany hesput into placeseverd key damantsd an exposure preverntion program, ongaing atertionis
neddindl of thearessprevioudy discussad in arder to efedtivdy reduce therik of edversehedith effeds
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SAMPALE
TYPE

Area

Area

Area

Area

Area

Shot-tam Sanples

TABLE1

RESULTSOF ENVIRONMENTAL SAMALESCOLLECTED FOR
AIRBORNE INORGANIC LEAD DURINGHREASSAY OPERATIONS

Camp Bird Ventures Ouray, Cdorado
Decamber 3, 1987

SAMPLE MINUTES LITERS
DESCRIPTION SAMALED SAMPLED
Assye (Maming) 240 528
Asye (Aftamoon) 244 537

113*
ScdeOpardor (Moming) 235 517
ScdeOpador (Aftanoon) 235 517

Wet Chemigry Leb-Onleab
bench, eest Sdeof room

SoregeRoom-On
f, eeg wdl of room

Fumece Room - Oneguipmant
teble, esst Sdedf room

ScdeRoom - Onddf, est 9ce

Office- Ongdf, midded room

Parsond Asssyer - Prepared charges
aoaning litrerge

Persond Asseyer - Removed audbles
and added cupdsto oven

Area  FumeceRoom- Duing aypdafining

Evduetion Qitgia - Inorganic Leed
MSHA - 150ug/M3, 8hour TWA
OSHA - S0ugM3 8-hour TWA

Abbrevigionsad Key
TWA - Timewddhed araage

wyM®- miaogarspa akdicmee o ar
* - Indicatesacdadated 8hour TWA. All aher vduesareequressed ess TWA'sfor the paiod of ssrpleadledion

511

401

1100

1%

1080

162

140

TWA CONCENTRATION
LEAD (ulgM3)

117
107

36
45

14

100
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45° Minkmum

-" re-0.4H

TANK
OR
PROCESS

Not 10 be used where moleriol is Joxic ond worker mus! bend

over fonk or process.

Side curtains ore necessory when exireme cross-drofls ore present

Q= /4R  for open lype conopy
P= perimefer of lonk, feel.
Ve 50-500 fpm. See Seclion &
Q =(WHJIHV for Iwo sides enclosed
WE L ore open sides of hood.
Ve350-500 fpm. See Section 4

@ = WHV for three sides enclosed. (Booth)
oy V= 50-5S00 fpm. See Seclion 4
Eﬂff)’ loss= .25 dvet VP AMERICAN CONFERENCE OF
Duct velocity =1 000 - GOVERNMENTAL INDUSTRIAL NYGIENISTS
3000 fpm
CANOPY HOOD
DATE /=70 Vs-903
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