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SUMMARY

In April 1986, the Nationd Ingtitutefor Oocupetiond Sefety and Hedlth (NIOSH) reoaveed areguest framthe
Fedard Resave Barnk, Ginanreti, Ohio, far anevaution of arbameleed exposureduring use o their indoar firing
range A compaisond arbomelead levdsemitted by twotypesof anmuniion wesaso repuested

NIOH investigatars odllected four bregthing-zone ar samplesin May 1986, duing thefiring of danderd leed
target bulleis Air ssmpling wiasrepested in April 1987, using ammunition with copper dipplated leed target
bules

Meen 8-hour time-weightsd average | eed exposreswere 89 ug/in? whileshoating the tandard leed bullets and 79
uyi? whileshoating the aoppar-coated leed bullets: The OSHA pamissbleexposLrelimit (PEL) for leed is50
ugi®. Itwasconduded thet thereweslitle or no difference beween air leed emissonsfrom thetwo bullet types: It
gpeared likdy thet the copper-ooating wastoo thin to efedively isdlate theleed partion of thebullet fram thefining
process PreviousNIOSH sudiesaf thisand ather firing rangeshed hown thet arbomeleed exposrescoud be
recuioad to lessthen 4 ug/n® when jacketed leed bulleis or zinc bulleiswereused. Thedisadvartageswarethe
gettar expanedf thejadketed bullesand thetendency far the harder zinc bulleisto causedamegeto therange

Anevdugtion o arflow pettarsreveded thet insiffident bullet-trap exnaut caused the unbdanced veartilation sydem
toddiver tubuet arflow a thefiring line

TheNIOSH invedigetor detlermined thet ahezard from overexpoareto leed exided a the Fedard Resarve
Bark'sIndoor Hring Rangeat thetime of thisinvedigation. Hereoommended thet jecketed bulletsbe used until the
ventilation sydem can berepared
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INTRODUCTION

In April 1986, NIOSH recaved arequest from the Ginannati Branch of theFedard Resave Barnk for en
evaugtion of arbomelesd exposureduring use df their indoor fiing range

OnMay 21, 1986, ar sampling was conducted during thefining of fenderd leed target bullesand thesamgling
resitsand recommandationswearesat to the Federd Resave Barnk in JUly 1986.

Fdloning proourement of an dtametetype of target ammunition thet wes hoped to reduiceleed expoaures the
Fedard Resarve Bark (FRB) requested further ar sampling, which wias conducted by NIOSH invedtigetorson
Apil 1, 1987.

BACKGROUND

Thefiingrangeis 75 feet long, 19fest wide, and 8feet igh. Tharearefive shoating booths eech about 3 1/2 feet
wide 6feetlong, and 6 1/2feat high. Airissupdiedintotherangethroughagill & thetop of thebeck wall, 2bout 18
fedt behind theshoating posions: Thegill isebout 6indheswideand 15fedt long. Theearetwo edad gillson
theadling about 4 fet dowrrange df theshoating posiions: Exnaust gpaningsaredso located behind the bullet trap.

Therangeisusad by about 20 berk guardswho arerequired to quelify quartely insmell amsprdfidency. Asan
admindraiveationfar redudng leed eqpoaure range dficasareratated uch thet dhranic exposreswould not be
expacted to dffer much from thet of theshoaters: During queification, each guierd fires 60 rounds of .38 goedid
ammuniioningbout 15 minutes

NIOSH conducted Smiliar evelugtions of thisrangein December 1980 and October 1981.2 1n 1980, shooters
firing 60 roundsin 7 to 10 minutesweare exposad to arbomeleed levd sranging fram 3400 to 12000 ug/in.
Corregponding 8-hour TWA expoauresranged from 50 to 250 ug/in® withameen of 160 ugi''

After the 1980 sudy, the primery recommendation by the NIOSH investigaior was to replacethe dandard leed
bulletswith jaoketed leed bulleis or norHeed bullesassameansdf reduding leed exposures: This
recommencition was deve opad from NIOSH dudiesin sevard firing rangeswiharelesd emissansfram fiing 2nc
bullets coppaadketed bullets and nylonjadketed bulleiswere compered with leed emissonsfrom sanderd leed
hules It wasfound thet leed expoaures could be grestly reduoced by diminging ar isdlaing themgiar source of
emisson—theleed bullet. Theather sourcedf leedisthe catridge primer, which contansleed Syphrete

TheFRB dadded to adopt the usedf zinc bullets dter teting to meke surethet the much herder bulletswould be
sotdy hended by thar bullet trgp. In Ocdtdber 1981, NIOH ar sampling duning rautine gudification hoating usng
zinc hullets showed thet one shoater wias exosad to an 8-hour TWA leed exposreof 4 ugfin? and fiveshoaters
wereexposad to levdsthet werebdow the sampling and andlyticd limits of detedtion (<3 ug/').

After severd years hovever, it became evidant thet excessve damegeto thefloar, aaling, and target hdderswias
baing caused by theharder zncbulles In April 1986, the FRB natified NIOSH of therr dedgontoreumtousing



leed bulletsand they requested further air samaling. Alfter excessveleed exposreswerefound, NIOSH
recommended thet the FRB usejadketed bulletsto contrdl leed exposures: Leed bullesthat arejacketed such thet
thelead parion of thebullet isisdlated from hat propdllant gesesand barrd nifling, arejust ssdfediveasnorHesd
bullesin reducing leed equoaresduring shoating 3

Dueto thehigh aodt of jacketed bullets however, the FRB and NIOSH dedded to test anather type of bullet for
possbleindoor target e Thiscongded of adandard inexpansveleed target bullet with athin copper dlaing.
Thesedffer grelly from copper-jadketed sarvice bulletiswhose copper-ded dloy jacketsare menufedured firg,
then malten lead ispoured into thejacket tofom theret of thebullet. Thisresutsinamuch herder and thicker
eve gpethen acopper codling thet issmply deposited ontheleed target bulletsby dipping theminaplaing solution.
Theaoppe onthesebullets can esslly be sorgpad off with afingamall.

METHODS

InMay 1986, four bresthing-zone ar sampleswere adllected during thefiring of dandard target anmunition (100
grain double-end leed wedouiter loeded to 800 fedt par ssoond). Air sampling was repegted in April 1987, during
thefining of anmuniion thet wesidentica tothet used in the previous evaluigtion exaepat far the aopper coeting anthe
bulds

Air smplesweare adllected on mixad odluoseesar membranefilters using bettery-powered sampling pumps
opaaed a 20 literspar minute: Lead and copper wereandysad by atomic absorption oectrosoopy acoording to
NIOSH Method P& CAM 173.

Venilaion messremaniswaretaken oneech vist usngakuz Air Vdoaty Mee, Modd 441 Smoketubes
wereused far dosaving arflow pettamsin eech of theshoating booths
EVALUATION CRITERA

A.  BEwvironmatd Qitgia

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
emronmand 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 exqpoauresare maintained
bdowtheelevds 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 persondl hehitsof theworker to produce hedlth effedsevenif the
oocypetiond expoaresarecontrdled & thelevd sat by theevdugtion aitaion. Thesecombined dfedsare
often ot consdared intheevdugion aiteia. Also, some sUidianoes are aosorbed by direct contact with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoare. Firdlly, evdugiion aitaia
mey chengeove theyearsasnew infammetion on thettaxic effeds of enagant becomeavaldde



Thepimary sourcesof evironmantd evdugtion aitenafar threwarkpaceare 1) NIOSH Gritaia
Dooumentsand recommenditions 2) the Amarican Confarence of Govanmentd Induetrid Hygienids
(ACGIH) Threshdd Limit Vdues(TL V), and 3) the U.S Departmeant of Labor (OSHA) occupdtionel
hedth dandards Often, the NIOSH recommendtionsand ACGIH TLVsarelower then the cormesponding
OHA dandards Bath NIOSH recommendationsand ACGIH TLVsusdly arebesed on morerecant
informetion then arethe OSHA dandards The OSHA dandards aso may berequired to tekeinto acoount
thefeesihlity of contrdlling expoauresinvaiousindudrieswharethe egaisare usd the
NIOSH-recommended gandards by contredt, are besed primaly on concamsrdaing to the prevention of
oooypetiond dseese Inevdugting theexposurelevdsand therecommandationsfar reduaing theselevds
foundinthisrepart, it shoud benated thet indLetry islegdly required to meet thoselevelspedified by an
OSHA dandard.

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

LEAD

Inhdlation (lregthing)) of leed dugt and fumeisthemgor route of leed expoaureinindudry. A ssoondary
ourcedf exposure may befromingesion (svaloming)) of leed dudt dgposited onfood, dgarettes o ather
dyjeds Onceaosorbed, leed isexareted from the body very dowly. Absorbed leed can damegethe
kidneys paiphad and canrd nevoussystams and theblood forming argans (bonemarrow). Theseeffedts
meay befdt ssweskness tirechess initatility, digesive didurbences high blood pressre, kidney damege,
mantd ddfidacy, ar domved reediontimes: Chronicleed expoaureis assodaed with infetility and with fetd
damepein pregnant wamen

Blood leed levdsbdow 40 uydedlite whaleblood are congdeared to benonmd levdswhich may resit from
ciily environmental expoare?. However, fetel damegein pregnant women may ooour at blood leed levels as
low as30 ug/dadliter. Leed levdshetwean 40-60 ug/dedliter inleed-exposad warkersindicate exoessve
absopion of leed and may result in omeadverehedth effets Levdsaf 60400 ug/oedliter represat
unecogpisbledevationswhich mey caue saiousadvarehedth efeds  Levdsover 100 uydedliter are
conddared dangerous and often require hogaitdlizetion and medicel trestmarnt.

The Ocoyptiond Sty and Hedth Adminigration (OSHA) sandard for leed inar is50 ugin® celaulated as
an8hour imeweighted averagefor daily expoaure®. Thedandard aso didates thet workerswith blood
leed levdsgregtar then S0 uydealliter mugt beimmediatdy removed from further leed equosreand, insome
draumgianoes workerswith leed level s of lessthen 50 ug/dedlliter mugt dso beremoved. Ramoved workers
have pratedtion far wege, bandits and sanianty for yp to 18 monthsuntil tharr lood levdsdedineto bdow 40
ug/dedliter and they can retum to leed expodrearess



VI.

VIII.

RESULTSAND DISCUSSSON

Threeshootarswereexposad to 8-hour TWA lesd concantrationsranging from 23to 160 ugfi with ameen of 89
ugi? whileshoating thebstandard leed builes (Tablel). Whileshoating the copper plated leed bullets three
shooterswere exposad to 8-hour TWA leed levelsranging from S0to 120 ugfi? withameen of 70 ugin® (Teble
).

Theventilation sygemwes paforming poaty onbathvists Air flow aorossthefining linewesaraic and turuet to
theextat thet much of thear wesaduelly flowing beckwerds: Thear supplied to therangeinareesad from 1800
aubicfet par minute (dm) onthefirg vist to about 4000 fm onthessoond visit. Duetoinedequetebullet trap
ead, howeve, it doesnat metter how much ar issuppied to therange snceit doesnat haveanywhereto .
Thisistreman cauedf theturbulent, bedawardHloning ar a thefiring line

Little if any, redudioninar leed enissonsgopearsto be dffered by the copper dipdated leed target bulles The
aoppa aoeting isprabelly too thinto dfedively isdlate theleed from thefiring process

Verilaionintherangewill nat beeffediveuntil thebullet trap ednaugt isrepared. Based onthedmensionsdf the
range, told exnaudt ventilation should be 10000 dm and thear applied should be 9100 dm. If everly didributed
and exhauged, thiswill providealinesr ar veodty of 75fet par minuiea thefiringline Then, "finetuning' the
vertilaion should be pafamed by adjuding ar Ly grills lowasar genums (if necessary) until Snokegenaaing
devicssd thefiring lineshow thet theair isbaing smoathly and evenly svgat domrange

Until thevertiletionisrepaired, jecketed bulleisshould beusad
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TABLEI

Air Leed Concartrations (ugyir?)
Sandard Leed Wed Cutter Bullets

Federd Resave Bark Indoor Hring Range

QGndnreti, Ohio
HETA 86-269
May 21, 1986
LOCATION SAMPLE SAMPLING LEAD
TYFE TIME CONCENTRATION
Booth1 GuadBZ* 1010-21025 5000
Booth3 GuadBZ 1010-21025 2700
Booth5 GuadBZ 1010-21025 730
Dek Rangemeder BZ 1010-1028 300
Dek Area 1010-1034 290
Dek Area 1010-1034 250
Booth1 Area 1025-1035 350
(efter Soating)
Booth3 Area 1025-1035 250
(efter Soaing)
OSHA Pamissble ExposureLimit 50

*BZ = Raord bregthing-zonesanple

ghr.

160



SAMPRLE
LOCATION

Boath 1

Boath3

Boath5

Bvdudion Qitaia

SAMPALE

TYPE

GuadBZ

GuadBZ

GuadBZ

Area

Area

TABLEI

Aiir Leed and Copper Concartrations (Lig/n™)
Coppa Hash-Codted Lead Bullets
Federd Resave Bark Indoor Hring Range
Cindnrdti, Ohio
HETA 86-269
Apil 2,1987

TIME LEAD
955-1010 3700 220
955-1010 1600 100
955-1010 2100 120
955-1015 70 55
955-1015 875 58
50 200

LEAD
8hrTWA

ShrTWA

69

31

38



