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l. JIMMARY

OnAugudt 26, 1988, theNationdl I ndtitutefor Oooupetiond Sefety and Hedlth (NIOSH) recaved arequest from
theAllied Indudrid Workesdf Amaica(AIWA), Regon VI, to evduete patentid employesexqpoarestolesd
from brass cading during usedf the Dedicated Gossmechines ayddlineslica(nuissncedud) during shat blading,
and freon duning theredametion process a the A W. Cagh Vdve Manufadturing, Corp. Thisrequest wasmede
diter addiiond aress of concemwereidentified during aprevious heelth hezard evdugtion (HETA 88-242) on e
14-15, 1988, The A W. Ceeh Vadve Manufadturing, Camp. manufediures predison vaves induding thosefor
ayoganic ussswith axygen

OnForuary 16, 1989, aNIOSH investigetor condudted evironmentd sampling for leed, ayddlineslica, Freon
113 andtridiarogthylee Becausethisevironmentd monitaring howved thet apatentid far employeeexpoares
toleed exiged, NIOSH retumed to thefaxdility on August 89, 1989, to conduct hidogicdl (lood) monitaring and
addtiond emronmantd sardling for leed

Duing thesurvey on Feruary 16, 1989, fivegenard areaar and two parsond bresthing zone samplesfor leed
weareadlected from aComputer Numaicaly Contralled (CNC) mechineanditsoparatar. Four areaar samples
for Freon 113 fram theredameation ill and two areaar sardesfor tndiaroahyleneand Freon 113frama
Oayess loeding aeawearedso collected. Inaddition, tatd (3 samples) and reairabdle (6 samples) dugt samplesfor
slicawereadleded during the shat blading gperation.

Therealtsfar theleed sampling howed thet thereweare patentid employeeeqpoares Thefivegenad aeaar
samplesranged from 32to 120 micrograms par aubic meter of ar (ugi). Thetwo parsond bregthing zone
samplesindicated employee exposreto arbomelesd at 87 and 4 ugin. Of thess, two parsondl breething zone
andtwo aeasamplesfor leed ware sbovethe OSHA parmissbleexposLrelimit (PEL) of 50 ugfin? for an 8-hour
timewaghted avaage (TWA). Thereautsfor theFreon 113 and tridnorohylene sarpling weredl bdow thar
reqpediveevdugion aitaia. Ardyssdf thetotd and resaradle dut ssmplesshowed thet ayddlineslicawasnat
presat. Thereforg these samplesweare conddared to contain only nuisance dus; thesesampdleswearedso dl bdow
thar repediveevdudtion aitaia
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OnAugLg 89, 1989, NIOSH retumed to adminider questionnairesand to conduct bidogicdl (blood) monitaring
and addiiond arr sampling for leed. Twenty-seven out of thirty patentially exposad employess agread to partidipete
inthebidogicd monitaring partion of thissurnvey. For tednicd ressons blood samples could nat be dotained fram
two df thesepatidpants Twenty-four persond bregthing zoneand areasamplesfar airbomeleed were cdllected,
Theparsord breathing zone ssmplesweare cdllected fram 20 employesswiho hed d o vduntesred far thebidogicdl
monitaring. Four areadr sanpleswearedso adllected near mechinesthet ware consdared to haveahigh patentid
for generaing arbomelead. No areasamplewas cdllected fram the CNC mechinethat wes monitored during the
February survey, becauseit hed been converted fromadry toawet process However, aparsond bregthing zone
samplewas cdllected fromthe aparator of thismedhine (3 ug Fan).

Or the 25 workerstested far blood leed (PoB) and freeerythvocyte pratoporhyrin (FEP), 23 hed ablood leed

levd bdow 20 uyd (Theganad populaion meenislessthen 15 ug/d). Theather 2 hed blood leed levdsof 30ad
Buyd; oned themhed an FEPlevd of 2 ugd. Al ather FEPlevdswerelessthen 50 uyd, the upper limit of
nommd for thegenard populaion. The2 highest lood leed levdswerein a Dedicated Goss gperator (ar leed levd
29 uyd) and an Auto-athe gperator (Who hed no persord bregthing zonear sample).

The 24 parsord bresthing zone samplesranged from non-detected to 29 ug/in?, whilethe areadr ssmplesranged
from non-detected to 20 ugn. Orly faur of the 20 parsond samplesand three of thefour aeasampleshed
detecteblequantitiesof leed (limit of detedtion: 3ugh ). Orly oneparsord bresthing zonesamplehed aleed
conoaniration (29 ughn in aDedicated Goss operatar) ebove 6 ugfin?, thelimit of queniitation (LOQ). Twoaea
samples both cdllected & the Dedicated Gass hed leves (89 and 20 ugin) abovethe LOQ.

Basad on thedetacdllected during thisevd ugtion, NIOSH invedigatarsconduded thet, & thetime df the Augugt
urvey, therewas nat ahedth hezard from oooupetiondl leed exposre However, theenvironmenid resuitsindicate
thet the dry medhining processes (thosewhich do nat uisea.codling and lubricating Soray), particulaty the Dedicated

Gossmedhing areapatantid leed exposrehezard. Minor modifications, desribedinsadtion VI tothese
processssshould contrd thisprablem.

KEYWORDS SC 3491 (Indudrid Vaves), leed, blood leed, Freon 113 slica, trichioroethylene, degreesing,
dhat bladting, redametion, mechineshops
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Based on the data collected during this evaluation, NIOSH investigators concluded that, at the time of the August
survey, there was not a health hazard from occupational lead exposure. However, the environmental results indicate
that the dry machining processes (those which do not use a cooling and lubricating spray), particularly the Dedicated
Goss machine, are a potential lead exposure hazard. Minor modifications, described in section VIII, to these
processes should control this problem.


INTRODUCTION

OnAugud 26, 1983, NIOSH recaved areguest for ahedth hezard evdugtion a the A W. Caeh Vave
Manufaduring Corparation. Thisevaustion was condudted in responseto arequest by the Allied Industrid
Wokasd Amaica(AIWA) dter addtiond areesof concemwereidantified during apreviousNIOSH hedth
hezard evduation (HETA 88-242) on June14-15, 1988. Inthar reguest, the AIWA expressad conoam about
potentid employeeexpoaresto leed from brass cagtings duning use of the Dedicated Gossmedhines ayddline
slica(huisancedud) during shat blading, and Freon 113 during theredamation process. Subsaouently, NIOSH
visted the plant on February 16 and August 89, 1980,

Reslitsof theleed samples callected during the Februrary 16 survey revedled apotential for employeeexpoauresto
leed fromthemechining of bresscadings The Augudt 8-9 surnvey wias condudtied to further evelueteleed exposure
viadrbomeleed and bidogicd (blood leve and freeathyrocyte pratoporphyrin) monitaring. Also, NIOSH wes
requested to rangpect the pipelagging in the Welrus Buillding because of concamsthat itscondition hed deteriorated
gncethefirg hedth hezard evdugtion (HETA 88-242). Sarplesweared colleded & the degresaing processfar
trichioroathyleneand FHreon 113 far comparison to NIOSH's previousreatsto deemineif engineging contrds
waedfedtive

BACKGROUND

TheAW. Cash Vave Coporation manufadures preadgon vaves induding thosefor ayoganic useswith axygen
Sanesded and brass cadings arerendved from ather manufadures: These cadtingsare menufediured to ther
find fam by avaidy of mechining processes. These processesindude milling, dilling, lathe gperations and tgoaing
onmeany typesof mechineswith bathwet and dry methods: Thewet methods useaweater-bessd codlant and
[uricant during themedhining process: Themgar conoam duning thesegparationsispatentid employesedpoare
toleed fromthemechining of thebrassparts: Two mechines; the Dedicated Gossand Del_eauw (764), aredf
particular conoam becausethey usedry mechining methods: Threedsaretgppad into the valves during their
oparaion. After thecadingsaremechinad, many aredso shat blagied. Thisprocessremovesmdd savingsand
dipsldt over fram themechining processes: The cadingsare plaoed inaglovebox and thegperatar menudly
deansthe cadingswith apressrized ray of vay finegassbeeds Theconoan hereisthegperator'spatantiad
expodreto dug, posshly ayddlineslica ganerated by theprocess

Themechined patsarerouindy degressad with trichloroethyleneto ramoveany resdud Iubricantsor codants The
compeny hed recently indelled an autometed Detrex* degressr sysemto limit worker exposuresto
trichioroghylene The Derex* degressr sysemencompesssstwo aress Thefird aeahousssavgpor degresser
and arobat, which arefully endosed in asgparatdy veentilated room under condant negtive pressre. Thessoond
aeaconggsaf aconveyar sysam and an dedric winch, withwhich warkersloed and unlced large beskets of
cadings Oncethe besketsare atached to thewinch, thesystemisautometic, and therooat trandfersthe besketsto
theend osad degreesr and pafamsthe degreesing oparation. After completion, therobat reumsthe besket to the
lceding areaand thewarkersramovethe beskeisfrom thewinch. The cadingsare theningoedted to detemineif
they needto bedagyeesed again. Theonly timethet theendosed degresser arealisentered by employessisfar
mantenence Threeutrasonic degreesing unitsare usad far finedeaning of cartan partswith tridilorogthylene
Theewnitsared| located intheganerd work areadf theplant. Patsthet nesd finedeaning are plaoed in albesket



V.

and hend-dipped into theutrassonic units: All degressing unitsare covered when nat in useand are equipped with
locd exhaud ventilation congding of adatted rim around their gpenings: Oncethe cadingshave bean deenad, they
aeasambled and ingoedted before baing ipped.

Feon 113isusdinmany aessof theplant, induding themechining aress to degyesse patsbefareinitid
ingoedion during oatain processes. Joant freonisadllected and oyded through aredamation ill, which removes
aontaminais Oneardoyeewarksintheaeacontaning thefreondill.

METHODS

A.  ENVIRONMENTAL

Duning the Feoruary 16th Srvey, parsond bregthing zoneand ganerd areadr samplesfor leed, ayddline
glica tricarogthyleneand Freon 113werecdlleded. Theleed ssampleswere colledted on odlulose eter
membraefiltasatached viafleddetubing to Giliart hi-flow persord sarpling pumps clibrated & 2 litersof
ar par minute (Ipm). Theefiltarswereandlyzed by atomic absorption spedrosoopy according to NIOSH
Method 7082 Fivegenerd areadr sampleswearecdledted a the CNC machine#735, and two persond
bregthing zone sampleswere adlledted framitsoperdor.

Thesamplesfar Freon 113 (1,1, 2-trichioro-1,2 2-trifluoroethene) and trichloroethylenewere both cdllected
ondaraod tubesatedhad viafleddletubing to loa-flow parsond samping pumps clibrated & 200 milliliters
of ar par minute (mi/min). Thesedheraod tubesweareandyzed by gesdhrametogrgphy acoording to NIOSH
Methods 1022 and 1020.

Bathtotd and regairdbledust samplesfor slicawere cdllected using Smicron palyvinyl dilaride (PVC)
mamrarefilterswith flow retesaf 20lpmand 1.7 lpm, repedtivdy. A 10+mmnylon cydaonewesusd
withthefiltasto adledt theresarddefradion of dus. Baththetatd and regarade ssmdeswaeandyzed
gavimericaly acoording to NIOSH Method 0500, whiletheresarddle dugt ssmplesweared o andlyzed by
X+ray dffracionfor aygdlineslica(aigobdite and quartz contant) according to NIOSH Method 7500.

Duing the August 8-9th fallow-up survey, pasond bresthing zoneand genad areaar samplesfar leed
weaeadledad inthesamemanner asprevioldy destribed. Twenty parsord bresthing zonesamplesweare
adlledted from 25 erployesswho partiapeted inthebidogicd monitaring. Four areaar ssmpleswaredo
odllected near the Dedicated Gossand #764 De_eauw mechines. Thesemechinesweareconsdared tohave
ahigh patentid for gengrating arbbameleed, becausethey warenat el pped with weter Joraysto Spress
dust.

B. MEDICAL

Medicd monitaring and evauetion condsted of blood leed (PoB) and free erythrocyte protoporphyrin (FEP)
ceamingionson 5 warkasfrom threedegpatmants of thisfaality (mechineshop, produdion, ad
asamly). A quesiorarewssadmindared todl patidpentsto aotain demogrgphicinformation and curent
medicd and cooupetiond hidaries



Woakassdedted for indusoninthisevdugion werethoseidentified ashaving patentid for equoauretoleed as
arest of mechining of brass partsinthemenufaduring process: A group of thirty employesswiasidentified by
menegamat and unonrgresantaives. Twanty-saven of these 0 workersagreed to patidpeteinthe
hidogicd monitaring and quesiorarepartion of thisaurvey. For tedhnicd reesons blood samplescould na
be dotaned from two of thesepartidpants Theblood ssmdleswereandlyzed by an OSHA goproved
laboratary. Blood leed vdueswere detemined by anodic stripping valtamary method with alimit of detection
of S5uyd. Thefreeaythrocyte pratigparphyrin concentraionswere detemined by thefluorometric method
and hedalimit of detetionaf 0L uyd.

EVALUATION CRITERIA

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
eviromand evdugion aitaiafor theasssssmat of anumber of damicd ad physcd egats Theeaitaiaae
intended to suggest levdsaf exposLreto which mogt workersmay beexposed up to 10 hoursper day, 40 hours
per week far awarking lifeimewithout expaiendng advere hedth effedts  Itis however, important to notethet not
al workerswill be pratected from adverse hedlth efedts even though thar exposresare maintained bdow these
levds A sl paoantage may expaienceavae hedth effedtsbecause df individud susoetibality, apreexiging
medica condition, andlar ahypersangtivity (dlergy). Inaddition, some hezardous SUbdtanoes may adt in combaingtion
with ather warkplaceexpoaures thegenard evironmant, ar with medications or parsord hehitsof thewarker to
proouce hedlth efedsevenif thecooupationd expoaresare contrdled & thelevd set by theaiterion. These
combinad effedsare often nat conddered intheevduation aritaia. Also, some ubdanoes are aosorbed by direct
contet with theskin and mucous mamtranes and thuspatentialy increesethe overdl eqpoare. Hrelly, evdugion
aiteiamey diengeove theyearsasnew infametion on thettaxic effeds of an egant becomeavaldde

Theprimary sourossof evironmeantd evauation aitaiafor thewarkpleoeae 1) NIOSH Recommended
BExposreLimits(RELS?, 2) the Amaican Corferenceof Govammantd Indugtrid Hygienists (ACGIH)

Threshdd Limit Vaues(TLVS?, and 3) the U.S Department of Labor, Ocoupetiond SAfety and Hedlth
Adminigraion (OSHA) Ramissble ExpoareLLimits(PELS. OftentheNIOSH RELsand ACGIH TLVsae
lower then the coregponding OSHA PELs Bah NIOSH RELsand ACGIH TLVsareuadly bessd onmaore
recart infometion then arethre OSHA PELs The OSHA PEL_sdso may berequired to tekeinto aooourt the
feeshlity of contralling expoaresin vaiousindudrieswhaeethe aganisare usedt the NIOSH RELS by contredt, are
besed primaly on concemsrdating to the prevention of cooupetiond diseese Inevduting theexpoarelevdsand
therecommendationsfor reduaing theselevdsfound in thisrepart, it Should be noted thet thelowvest Sandard wes
usd however, indudry islegelly required to meet thoselevd s padified by the OSHA gandard

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduing a
nomd 8- to 10-hour workday. Some subgtances have recommendied shart-term exposure limits (STEL) o
aaling vdueswhich areintended to spdemant the TWA wherethare are recognizad toxic efedtsfram high
shot-temexposres

A. LEAD

Inhdlation (bregthing)) of lesd dugt and fumeisthemgor route of leed exqpoaureinindudry. A ssoondary



ourcedf exposure may befromingesion (svaloming)) of leed dudt dgposited onfood, dgarettes o ather
dyjedts Onoeabsorbed, leed isexareted from the body very domly. Absorbed leed can damegethe
kidneys paipherd and catrd nervoussydems and theldood faming argens: Chvonic leed expoaureis
assodated with infetility and with fetd demegein pregnant women. Thareissomeevidencethet leed cando
imypeir fertility in cooupetiondlly exqosed men®®

Theblood led tegt isanemesare df theamount of leed inthe body andisthebest avalldde mesare of
recent leed absorption. Aduitsnat exposad to leed a work usLily havealblood leed conoantration lessthen
Duyd; theavarageislessthan 15 ugfd.”® In 1985, the Cantarsfor Disesse Contrdl (CDC)
recommended 25 ugd asthehighest acogatablelload levd for young dhildren® Sncethellood leed
conoatration of afeusisamilar tothet of itsmather, and Incethefeusshbranispresumedtobedt leet a8
srdtivetothedfet of leed ssachilds the CDC advised thet apregnent woman'sblood leed levd be
bdow 25uyd.® Recart evidence sugoesisthet thefetus may beadversdly effected a blood leed
concartratioswell bdow 25 ugd.®® Furthemorg, thereisevidenoeto Suggest thet levelsaslow as 104
ugyd dfect the pafomence of children onedudiond atainment tests and thet thereisadoseregponse
rdaionghipwith no evidence of threshdld o sefeleve.™ Leed levelsbetwean 40-60 ugdl inleed exposad
workasindcateexcessveaosoption of leed and mey resit in omeadverehedth efedts Levdsof
60-100 uyd represant unecogpisbledevaionswhich may caue saiousadvaehedth effeds Levdsover
100 uyd areconddared to beextramdy dengarousand often regire hogaitdlization and medicd trestmant.

TheOSHA PEL for leedinair isS0 micrograms par audic meter (ugyi?) of &ir caloulated asan 8-hour
timewaghted averagefor dally eqposure: Thisregulation dso requiressami-annuel blood leed monitaring of
employessexposad to 30 ug/in? or moreof lesd. Anemployeewhoseblood leed levd is40 ugyd or gyester
must beretested evary two monthsand beramoved from aleed-exposad jab if theavarageblood leed leve is
S0 uyd or mareover a6-month peariod. A blood leed levd of 60 ugd or greter, confirmed by reteding
withintwoweeks requiresimmediatemedica remova. Workerson medicd ramovd should nat beretumed
to aleed-exposed jab until their blood leed levd isconfirmed to bebdow 40 uyd. Thedandarddo
recommeandsthet theblood leed levds of employessplaning to have dhildren should bekgat below 30 ug/d.
Removad warkashave pratedion for wege, bendits and ssniarity for upto 18 monthsuntil ther dlood levds
dedineto bdow 40 ug/dediliter and they can reum tolesd exposre aress®

Thefreeaythrocyte pratoporphynin (FEP) levd isamessred interferencewith hamogichin produdion &
thetimethered blood cdlsaremedefedting hamegmiheass, thelast ezymein hamesmihess: Although
somedsssssandiron ddfidency anamiacan cauearisein FEP, inahedithy individuel working with leed,
leed absoptionistremogt likdy causefar suchaninaresse. Further, the FEP levd sinareese doruptly when
blood levdsreach about 40 uyd, and they tend to Say devated for 3-4 months (the average life soen of ared
adl). Nomd vduesarebdow S0ug/d.

TRICHL OROETHYLENE

Thepredominant physdogica regponseto trichloroehylene (TCE) isane df cantrd nervoussystem
dgresson. Thisispaticualy truessaregponseto acuteor Sort-tamexpoaure  Vidud disurbences
mentd confuson, fatigue, and Someimes neussaand vamiting havebean dosaved. Prdongsd skin contct



may cauelocd initation and biger fammetion. Under inddind conditions repested enasondf thehendsin
TCE hescaused pardydsdf thefingas While TCEwill penetrateintact iy it isunlikdly thet ebsorption of

large quentitieswould ooour by thisroute: TCE isd <o absorbed reedily from the gestraintetind tredt. Liver

and kidney injuiesin humans atributable to overexposreto TCE aerae

Intderanceto doohal isaso awdl-dharadtarized phenomenaamong TCE-expossd warkas Natonly do
many TCE workersbeoomeindaiated with consumption of smdll quentities of doohdlic beverages but they
daedijed tovesodiaaion of supafidd skinvesds resitingin skin blatdhes acondition knoamn s
"degreasr'sfludi’. Thisfluingismod prominat onthefaoe nedk, oudars andbedk. Thiscondition
gapearsto beabenign damd phenomenon df shart duration but hesbeen dosarved to ladt for up to 6 weeks
dter expoareto TCE far 5 daysa 200 patspar million (pom).

OnMarch 21, 1975 the Nationd Cancer Ingtitute reparted prdiminery resuitsof acaranogen bicessay
whichindicated no caanoganic dfedsin ratshbut theindudion of hegpetoodlular cacdnomesinmice: After
revienving the NCl sudy, NIOSH recommended thet TCE be conddered asugpedt humen cacangenand
trangmitted thismessapeto thepuldic viaaCurrarnt Intdligeance Bullein®® The ACGIH TLV andthefind
OHA FEL far trichioroethylene have both been st & 50 pom, withashart-term expoaurelimit (STEL) of
200 pmm, whilethetrangtiond OSHA PEL is100 gpomwithacaling limit dsoa 200 gom. OSHA pamits
theusedf any compliancemethoddagy, until Decamber 31, 1992, toachievethefind PEL. Duingthis
paiod, hoveve, theesadlished OSHA higrardy of contrdswith preferencefar enginearing contrswill dso
begppiedtoachievetrelevd of thetrangtiond PELs NIOSH corddarsalevd of 25 ppm, asaTWA, to
beunfamly achievadeby theuse of exising enginesing contrd tedhndogy. However, Sncethereisno
known sttelevd o expoareto acaranogen, thegod $ould beto minmizeexpoareto thelowest extart
posshle

11.2-TRICHL ORO-1.22-TRIH. UOROETHANE (FREON 113)

Freon 113islowinacuteord taxiaty. Animd dudesdsoindcatealow anutetoxiaty when Heon 113is
inhded. Freon 113 adtslikeawesk cantrd nevous sysem depressant and hesardaively srong cadiac
ssitization patentid compered to homadagousfluorocaons: Other effedts senwith messvedosessare
imtaion of theregaratary tract and liver adl enlargemant. Bxpoauresto humen vdunisasindicatetret the
threshad concentration for impeimant of psydhomatar parformence (lassof dhality to conoentrate, mild
lethergy) isabout 2500 pom. Dally sx-hour exposuresat 500 ar 2000 pom, five daysawesk for two
weeks yidded no complantsof adversedfedsexogat mild throet imitation anly onthefird day. Noadvase
drageswaesanin pafomenced complex mantd tasks dinicd satus or reuitsof hiochemicd tess™
Freonshave bean reparted to sanditize the heatt to the body'sown aingahrine (edrending) and to
beta-adrenagc agonis drugs (drugswhichwork by smilar medhenismsasadrading). Thissanstiztioncan
caueinareesad patentid for cadiac arhythmias which aedisupionsof thenomdl heart beet™ Freon 113
ispresantly under review by the ACGIH; meanwhileaTLV of 2000 pom, ssatimewdghted avarage anda
STHL dof 1250 ppom, arepresantly inplace Thisshaud provideamargndf sefely for sysamic dfedsandan
adauetemargin agang cardiec sensitization. TheOSHA PEL far Freon 113isa 0 1000 pom.



D. NUISANCE DUST

TheOSHA PEL forinat or nuissncedugt is 15 milligrams per aubic meter (mgfn) of air for totd dut, and 5
mgi? for theregairadlefradion, for an 8-hour imeweghted average. Theregairadlefradtion of patidesare
thosewith an agrodynamic dameer of 10 micansor less cgpele of pendlrating degp into thelungswhen
inhded TheACGIH hesestablidhedaTLV for tatd due, containing no adbestosand <1% ayddlineslica
of 10mgi?, 8hour TWA. TheACGIH TLV ishased ontheexpaiencetha nuissnce dugsgenardly have
litle advearseeffect on thelungsand do nat produce sgnificant diseesewhen exposres are ket under contrdl.

VL. RESUL TSAND DISCUSSON

A.  ENVIRONMENTAL

Theresitsof thear sampling condudted during the Fearurary 16, 1989 survey areindudedin Teble L The
resuitsfor the’5 generd arealeed samplesranged from 32 to 120 ug/in. Thetwo parsordl bresthing zone
samplesindicated employes exposreto arbomelead a 87 and 94 ugin, bath of which ae sbovethe
OSHA PEL.

Air samdesfar tatd and reqarddeslicasampdeswaeadyzed gaimdricdly, whilethesardesfar
regaradeslicawaedso andyzed by X-ay dffradionfor aigobditeand quartz contet. Nether
aidaoditeor quatz wesddedted inany of thesamples thardforg anly theresLitsframthegravimeric
andysshavebean usad to report tatd (nuisanoe) and resairadledust concentraions: Theseranged from 05
t03.1, and 001 to 1.5 mgyin?, respectively.

Thereadtsdf theareasaming far Freon 113 during redamétion Shomved ar conoatrationsranging from 59
to 117 pom. Samplesweredso adllected for bath Freon and trichl oroethylenein the degreeser loeding area
Thear concantrationsdf trichioroethylenewere 11 and 89 ppm, and the concantration of freonin both these
sampleswas 14 pom Theelevdsweredl dightly higher then those detected the previous hedlth hezad
evauation (HETA 88-242) condudted on June14-15, 1988. Thepreviouslevdsranged from 0651036
prm and non-dectedtableto 045 ppom for thetricioroethylene and Freon 113, respectively.

Therestsfor totd dugt, Freon and tridhiloroathyleneweredl beow thar respedtive evaugtion aiteria(see
Tadel). Bah o thepersond bresthing zonesamplereaitsfor leed ware above the OSHA PEL of 50
ugi? for an 8-hour imeweighted average

Twenty parsond bregthing zoneand four areasampleswere aollected for leed during the Auguet 89, 1989.
Thepersord breathing zone samples ranged from non-etected to 290 ugyi?, whilethe areasamplesranged
from non-detected to 20 ugn. Orly faur of the 20 parsond samplesand three of thefour aeasampleshed
detedtzble quantitiesof leed (limit of detection & 3 ugin). OF thesefour persond samples only onehed aleed
conoaniration (29 ughn) ebove 6 ugfin®, thelimit of quantitation (LOQ). Thissamplewasadlledted framthe
gpardor of aDedcated Gass meching which was nat equipped with acodling and lubricating goray. Two of
theareasamples both collected a the Dedicated Goss, hed levels (89 and 20 ugin?) abovethe LOQ.



VII.

VIII.

All parsord bresthing zoneand areadr leed conoatraionswearebdow theevdugion aitaia. Therest for
the CNC machine#735 operator was gapraximatdy 3 ug/n?, whichwasmuch lower then during thefirgt
uvey. Addtiond aeassmpleswaenat cdlleded from thismedhine becauseit wes gpearating with acoadling
and|ubricaing goray. Duning thefirs surnvey, whenthehigh leed levdswere deistted, it did not gparatewith
thsgray.

MEDICAL

O thetwenty-fiveworkarstested for blood leed (PoB) and freeerytivocyte pratoporhyrin (FEP), 23 hed a
blood leed levd bdow 20ugyd. (Thegenerd population meenislessthen 15ug/d.) Theather 2hed blood
leedlevdsaf 30 and 3B3uyd; anedf themhed an FEPlevd of 2 uyd. All ather FEPlevdswerelessthen
50 uyd, theupper limit of nomrd for thegenard population. The2 highest blood leed levdsweareina
Dedicated Gossoparator (air leed levd 29 ug/d) and an Auto-lathe gperaiar (Who hed no persond ar
sple).

Meen PoB levdshy depatmant were 1) machineshop- 11.7 uyd, 2) produdion- 14.1 ugd, and 3)
asamhly sop- 68 uyd. Usngandyssadf vaianoe compaisonsaf thesemeen PoB levdshy
Ogpartment showed no Sgnificant datistical difference (F=1.52; p=0.24).

CONCLUSONS

Ovadl, theblood leed and FEP resits did not demongirate excessivie cooupationd leed exposre: However, the
evirommand resitsindicatethet the dry mechining processss (thosewhich do nat usethe codling and lubricating
Jray), paticualy the Dedicated Gossmeching, areapatantid leed exposrehezard. Minor modifications induded
intherecommendations to these processes should contrdl theprablem.

RECOMMENDATIONS

Rdiminary recommeandaions mede dter aur wak-through and subssquat unvey of thearessidantified inthe
repuest wareinduded inaletter deted March 17, 1989, Additiond recommendaionsared o medebesed onthe
ar sampingandbidogcd samging resuts Al of theserecommenctions, presanted bdow, will hdp to further
reduce potentid employesexpoares

1

Thedy mechining processsshavethe gregtest patentid for produding leed exposureswhenwark with the
brass cadingsisbang done tharefare, these processes hould bemodified towet processss. [If thisisnat
feesble locd exhaud ventilation should be provided a those medhineswith dry processesto ramoveany leed
thet becomesdrbame If locd exhau unitsareingdled, additiond ar sampling would benesded toinaure
thet they are pafarming adequetdly.

Duing paicdswhen thebrass cadings arebaing edtasivdy mechined, additiond ar samping for leed should
be conducted, expedidly for the oparatorsand aress ner the mechineswith dry processes. If leed levdsaf 30
ugih? or morearedtained, aleed program, induding training and blood leed monitoring, may nesdtobe
develaped in accordance with the OSHA leed sandard, 20 CHR 1910.1025.



Woarkersthroughout the plant were dosarved snaking whilethey work. Asdestribed inour report deted
Sptember 26, 1988, thiscould aregteapatantid for both demnd and ord expoaures aswdl ssbenga
potentid firehezard. Workasshoud nat bedloved to est or anokea thar work dations A deenarea
should be arested wherewarkers can et without being exposed to chamicd hezards espaaidly theleed
deeminedtobepresat. Also, theworkersshould beencouraged to practice good hygiene (eg- thoroughly
weehing hendsand faoe) befaregmoking or eding:. If Snokingispemitted, it Should beresrided to
Oesgnated locations, ather thenwork aressor commontusearess: Theseamoking aesshould hevethar ar
exnauded dredly tothe outdoars

Sometyped ventilaion should beingdled in theareadf the Freon redametion il toremove o dilute
vgparsproduoedinthisarea. Curantly, thisdill islocated inan aeawhareinafiaat ar movemat coud
dlow vgparslevdsto build-up.

SHehanding pradicesshould be usad whilewarking with theFreon. Sncethischamicd evgpordesvary
rgpidy, it houd bekept in an gopropricte sseled container thet limitstheamount of evgporation. Also, it
should beusad anly in propaty ventilated aressto limit exposures: Currerntly, itisbaing ussdinametd can
loceted inanon-vertilated cebinet.

Thecondtion of thepipelagging inthe Warus Bullding gopeared to be ddaiarating. Employessdestribed
vishled s rdessesasaredit of farkdifts conteding the pipeswith itasbeing moved in the dorege area
Vislbedamegge possbly caused by such acddeantd contat, could bessenin somearess o the pipelaoging:
Thepipelaggngisaf thecamgated peper type and was deiemmined by acompeny conaLitant to contain
drysitileadhetos Sncevishlerdesseshavergpartedy oooured, and the pipeleggingscondition hes
Odaiorated, the potentid for exposreto arbome adoetosfibasmay exid. Therdfore the
ashedios-contaning pipelagging hould beremoved indeed of encgaulated (es uggested previoudy).

Therecommenctionsfor conrdling patentid expoaresat the degressar thet ware presanted previaldy in
Hedlth Hazard Evaduation Repart No. 88-357 shauld beimplemented. Thenead for corredtive adtionwes
corfimed by the higher concantrations detected during thisevaugtion.
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Tadel
Rarsord Bregthing-Zoneand Genad Area
Air Conoantraionsof Leed, Freon, Tridlaroethyleng, and Slicat
AW. CahVaveManufaduring, Decatur, lllinois/ HETA 88-367/ Feoruary 16, 1989

Sample Deiption Contamirert (min) Sadig Time Conotration
CNC Mathine#735 Operdor (PB2) Led 282 87 ughn?
" " o o "
Ontopof the CNC mechine#735 (GA) 282 87"
Ontopof thecontrd pend (GA) 280 39"
Onthe CNC mechinea theopen 278 32"
comer of thefar end (GA)
Onthe CNC machinenear theopencome (GA) 275 120 "
AcaossadefranCNC (GA) " 275 9**"
Onwal ner Redam Sill (GA) Freon 245 114 ppm+
Onteda axossade(GA) " 245 17+"
OntheRedam Sill (GA) 245 108+"
Onwdl neer Redam Sill (GA) 156 59"
In Deyess lceding aea(GA) Freon 236 14"
TCE 1"
In Deyess lceding aea(GA) Freon 237 14"
TCE 89"
Sand Blager Opador (PFB2) Tod Dugt* 65 20mg/?
" Rexp. Dug* 65 15"
" 55 on"
Aaossfrom Sad Blager (GA) Tod Dugt 63 31mgh?
" Resp. Dut 065"
" 63 10"
Near 9dedf Sand Bleger (GA) Taod Dugt 60 050 "
" Resp. Dut 60 001"
" 60 001"
Bvdugtion Qitaia NIOSH ACGIH OHA
Led S0ugh? 150 ugn? S0ugh?
Freon (1,1, 2-trichloro-1,2,2-trifluoroethene) Nocuret NIOSH REL 1,000 ppm 1,000 ppm
Tridnooghylene 25 ppm+ 50ppm 50ppm
Tatd Dugt (Amarphoussilicd) Nocurent NIOSH REL 10myfir? 15 myfir?
RegrsbleDugt " Nocuret 5myi?
ACGIHTLV

(FBZ)- Pesrd Breething Zonessnmde
(GA) -Gawd Armsarde

Becarendther aistobdliteor itz were ddedtier by x-ray diffradiion, theveluss listed represant resLits ditained by gavimaicandlyss: Therdfare theseveues
reoresat tote ALt induding amophaus slicaand ditomecanus eath

ReaLit bawean thelimit of quertitation (13 ugin) and thelimit of detedtion (54 ugi).
+ Sarbant tube breskthrough cooured with these seples; therdfare, the veluelited isaconsavetiveesimete of theadLel conoartretion

++ TridHaodhyleeisadhaica recommeandad by NIOSH to betreeted esapatartiel humen cardnogen, and equoares should bereduoed to thelowvest fesshblelevd.



