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SUMMARY

InJanuary of 1986, the Nationd Inditutefaor Oooupetiond Sty and Hedth (NIOSH) reoaived arequet fromplant
meregemat & the Siver Dear Spedrum, Boulder, Caarado to evauate exposuresto leed, gues and olverts
amongwarkasginding, pising, guing and slksorean painting of leeded gassaysd at dgedts

OnJanuary 3, 1986 an eviranmentd evauaion wes condudied by aNIOSH investigatar. Theavironmenia
investigetion condsted of breathing zoneand genard room messramants o leed, xyleng, benzane and methylene
diaide Blood leed and freeaythrocyte pratgparphyrin (FEP) were parfarmed by the company and thisdatiawes
dsorevieved andindudedinthisrepart. A previousNIOSH hezard evauation (HETA 84-384) wespafomed &
thisfadlity. It wesrdfiared tothenasthe Qrydd Zoo. Inthisprevioussudy fiveout of Sx leed sampleshed exceeded
theNIOSH evdudion aitaiaadf 0.06 myM3.

During thisseoond evalugtion leed was aggin found to beapatentia heelth hezard dthough expoarelevdshed
Oecressed. Threedf Sxtean parsord breahr‘gzonead aeadr samplesfor leed (rangeN.D. to 0.08 myM°)
exceeded theevdugtion aiteiadf 006 mgM 50 paroant of theleed samplesexossdad theadtion levd of
0025 mgM3, MdfyleremmcbwesfwdmlBaId |4ar sarpdes Mehylenediaideshoudbemananeda
levelsaslow aspossbledueto itscaranogenic patentid. Xyleneand benzenewerebdow thelaboratary limit of
Odedionindl 14 andlyss

Review df thecompany'shidogicd monitaring detaiindicated the highest blood leed levd wes 33 ugdl, nonewere
ove thedlonvedlelevd of S0uyd. Thelowest blood leed levd wes4 uyd and theaveregefar theninewarka's
teted wasl34 ugd. Thisiscompared to 29] ugd dosarved onthesameworkearsin 984, (HETA 84-334).

Onthebedsdf evironmentd data(19% of the samples odllected exossded the OSHA dandard), it was
Ogterminad thet apatentid heelth hezard il exided from expoaurestoleed. Recommenddtionsthet canhdpto
further reducelead exposresareinduded in sedion VI of thisreport.

Kemwads SC3229 (Pressad and bown gassand gassvare), leed, methylenedilaride
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INTRODUCTION

TheNationd Inditutefor Oooupetiond Sty and Heeth (NIOSH) recaived arequest in Januay, 1986 from the

of the Siver De Specrum, Baulder, Cdorado to eva uete leed and solvent exposresamong workers
snding and assamdling leeded glassayddl. Thisrequest wssinitisted efter improvamantsinthelocd vertilationin
baoth the sanding and guing departmentshed beenmede: These camedtionsand improvementswire bessd an
NIOSH HETA 84-334.

Resitsof theevironmeantd monitaring were disoussed with menegemant and amembar of theemployessinMarch
of 1986. Thedday incompleing thissunvey weswating for menegemant to deddewhich guethey waregaingtouse
Manegaman hegnit dedidad onwhich gue soinformetion conoaming the salvenisusad inthegues mey dange

BACKGROUND

Thisfadlity receivesleeded aydd fromaEuropeenfinm; thisaysta containsabout 40 percart leed by weigt. The
aydd isaut, wet ground, and polished and then gued into vatiousat djeds After thepiecesdf leeded aydd are
dued together they areshipped to vaious didribution canters: Leed expoares ooour whenwarkasare not uising wet
ginding tedniguesand when edling and smoking without weehing ther hends

EVALUATION DESGN AND METHODS

Bezane xyleng and methylenedilaride sampleswere adllected on argenic vigpor dherood sampling tubesand
vaouum pumpsoparated a 100 coiminute and andlyzed using NIOSH methods 1006 and 1500 with modifications

Lead sapleswere adllected using using 37mm AA filtersand andlyzed using NIOSH method 7082

Medicd monitaring wasnat doneon thisgudy, Snoe NIOSH hed evduated thewarkerson theprevious evalugtion
(HHE84-334). A review of thecompenys bidagicd lesd monitaring infometion wasundatteken andis
sammaizedinthisrgoort.

EVALUATION CRITERIA AND TOXICOLOGY

A.  ENVIRONMENTAL

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
environmantd evdugtion aitaiafor asssssmant of anumber of demicd and physcd egats Theseaitaiaae
intended to suggest levelsof exposreto which most workers may be exqosad up to 10 hoursper day, 40
hoursper wesk far awarking lifeimewithout expariendng adverehedth effedts  Itis hovever, impartant to
notethet nat adl workerswill be pratected from adverse hedlth efedtsif thar exposuresare maintaned bdow
theelevds A smdl paraatage mey expaience adverse hedlth effectsbecause of individud susogptibillity, a

preexising madicd condition, andlor ahyparsasitivity (dlegy).

Inaddition, some hezardous sUbstances may at in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications ar parsord hehitsof theworker to produce hedlth dfedsevenif the
oooypdtiond expoaresare contrdled & thelevd st by theevdugtion aitaion. Thesecombined dfedsare
often nat consdarad intheevaugtion aitaria. AlSo, some bdianoes are aosorbed by direct contact with the
skinand muoous mambranes and thus patentialy inreesethe overdl expoare: Frdly, evdugtion aiteiamay
dengeove theyearsasnew infammetion onthetaxic effedtsof an agant becomeavalade

Thepimary sourcesdf evironmenid evdution aitaiafor theworkplaceare 1) NIOSH Gritaia
Documentsand recommandations 2) the Amaican Confaenced Govermantd Indudrid Hygenigts
(ACGH) Threshdd Limit Vdues(TLV'9), and 3) the U.S Departmant of Labor (OSHA) occupetiondl
hedthdandards Often, the NIOSH recommendationsand ACGIH TLV 'saelowve thenthe



caregponding OSHA danderds Bath NIOSH recommendationsand ACGIH TLV'suaLely arebessd on
morerecant informetion then arethe OSHA danderds The OSHA dandardsdso may berenuired toteke
into aooount thefeeslity of contrdling expoauresin vaiausindLerieswherethe agantsare used, the
NIOSH-recommended Sandards by contredt, are besed on concamsrdaing to the prevention of
oooupdiond diseese Inevduating theexposurelevdsand the recommendationsfor reduding theselevdsfound
inthisrepart, it should benoted thet indLetry islecelly renuired to mest thoselevd sgpedified by an OSHA
dandard.

A timewdghted average (TWA) exposurerdasto theavaage arbome conoantration of asubdanceduinga
nommd 8- to 10-hour warkday. Some sUbdtances havee recommended short-tem expoaurelimitsor calling
vaueswhich areintended to supdlamant the TWA whearethare arerenognized taxic effedsfrom high
shot-tem exposres

Environmentd ExpoareLimits
8Haur TimeWeadhted Average (TWA)
Mg/_p 43
Led 0.05 (NIOSH) (OHA)
Xylere 435 (NIOSH) (OHA)
Bawvae Lonves posshlelevd (NIOSH)
MethyleneChlaide Lonves posshlelevd (NIOSH)

Medcd

Blood leed levdsaveraging lessthen 15 ug/d areconsdered to benonmd levdswhich may resit fromdally
evironmenta expoares: Adutsnat exposred to leed a work usLly have:ablood leed concentration less
then 0 uyd. Feid damegein pregnent women may ooour a blood leed levdsaslov as0 uyd. Leedlevds
between 4060 uyd inleed-exposad workersindicate excessivie absorption of leed and may resLitinsome
averehedtheffets Levdsaf 6000 ug/d rgoresant unecogptable devationswhich may cause saiaushedith
efets Levdsove |00 uyd areconsdered dangerous and often require hogaitdization and medicdl trestimant.

TheOooupetiond Soety and Heelth Adminisration (OSHA) standard for leed is50 uyME cdlaulated asan
8-hour imeweghted averagefor daily eqpoaure: Thegtandard do ddatesthat warkerswith blood leed
levelsgregter then 60ugyl00g whde blood mudt beimmediady ramoved from further leed expoaureif
corfimmed by afdlomyp tes, and workerswith averageleed levd s of 50 ug100g or grester must beremoved
from further leed exposure until thelblood leed conoentration isbdow 40 ug/d. Removd isdso possblean
medicd grounds Re”rn/edvvakesrwelpraecﬁmfcrvvage bendits and snianty for upto I8 monthsor
until they canredumtoleed exposrearess

Toxicdogcd
Lead2- Inrdation (lreething) of leed dugt and fumeisthemgar route of leed expoLreinindugry. A
ourceof expoauremay befromingestion (swvalowing) of leed dugt deposited on food, dgarettes or

ather dgjets Onoeabsorbed, leed isexareted fram the body very domy. Absorbed leed can damegethe
kidneys peiphad and cantrd nevoussystams and theldlood forming argens (bonemarow).

Theedfedsmay befdt asweekness tiredness imitzhility, digestive disturbences; high blood pressure kidney
damege mantd ddfidency, or doved reedtiontimes: Chranic leed expoareisassodated with fetd damegein
pregrant women



MethveneChlaice

Mehylenedhaideisaninitar, it dgpressesthe canird nervoussysam and can devate catbaxyhamogidainlevds The
dgnsand symptomsof expoaureindude imitation of eyesand reairetary tract, heedeche, dizziness neussaand
vamiting. TheNationd Taxicdagy Program hesreparted thet methylene dilaride showed "dear evidance of
cadnoganiaty” inlaboraory tessusng mice (3) DuetothesefindingsNIOSH recommendstihet eqposresshould be
mantaned aslow aspossble

Xyiee

Xylenevgporsmay caueinitaion of theeyes noseand throet. Repeted o pralonged skin contact with xylene may
caedyingand ddating of theskinwhichmey leed to damretitis: Liguid xyleneisinitating to theeyesand muoous
mamranes and agaration of afew millilitassmey causedhamicd preumonitis puimonary edamg, and

Repeated expoare of theeyesto high concantrations of xylenevapor may cauerevarsbleeyedamege Aadte
expoaureto xylenevapor mey causecantrd nenvoussydem dgaresson and minar revarsbleefeds upon liver and
kidneys At high concantraions xylenevgpar mey causedizziness feggaing, drowsiness and unoonsdousess (4)
Workersexposed to conoantrations above 200 pam complain of loss of gppeite, neuse, vamiting, and ebdomind
pain. Brigf exposured humansto 200 ppm hes caused iitation of theeyes nosg, and throet.(5)

Thecurent OSHA dandard for xyleneis|00 ppm averaged over an 8-hour work hift. NIOSH hesrecommended

thet the pamisshle expoaLrrelimit be danged t0 100 pom averaged over awark dhift of upto 10 hoursper day, 40
hourspar wesk, with an acogptable aalling leve of 200 pom averaged over alOminuieexposure

Bawvae

Bavareeqoareswaena foundinthisaurvey. Cinicd and gpidamidogic detasugges alekemoganic adion of
bezanein humens thelaukemiatending to beaouie and mydddadiicintype, someimesfdloning galagtic dhengesin
thebonemarow; bazaenemay doinducedronictypesdf lekamia (3) Expoaretoay levd of bazereis
conddaed by NIOSH tobedanggraus Buk containarsof xylene xyleneand ngphthes should bepaiodicaly
chedked for barzane contamingtion.

VI. ENVIRONMENTAL RESULTSAND DISCUSSON

Sixtean bresthing zoneand genard room ar sanpleswere callected for leed and ranged from NLD. to 008 M2, Threear 19
peroant exossded theevauation aritariacf 006 mg/M2, Eight or 50 percarnt of theleed samples exceaded the adtion level which
is0.025 myM?3 ar oneheif thegandard, andisthelevd whareleed monitaringisnecessary. Sl quarntitiesaf methylene
dlaideweaefoudinl3d 4 ar sampes Levdsd mahylenediaideshoud bemeantaned aslow sspossbleduetoits
caanoganic patartid levdsof methylenedhlaide mesared duing thisevdugionwearerdetivdy low. Thehighet levd of
mahylenediaidewas|5.7 mgh? and theavaragefor thel4 sampleswias 3.2 mg/n'®.

B.

Medcd

Nire (9) workerswereinduded inthegrinding room. Blood lesdsweredoneondght of theseworkarsby NIOSH in
1984 when paforming HHE 84-384. Therewearenowarkearswith leed levdsabove 40 ug/d inthet hezard evalugtion.
Thecompeny hed leed levdsand FEPs pafarmed on theseworkersin 1985 jugt prior tothisNIOSH evdudion. Al
blood lesdsand FEPswearew| within acogatablelimits: Thehighest blood lesd wes 33 ugld and thelowes was4
uyd. Theavaagefar dl 9workeswas|34 uyd. FEPsranged fram 43to 7 with en averagefor dl Qwarkasof
198. Thecompery parsto cortinuethehidogicd monitaring,

VII. CONCLUSONS

Bassd oneviromentd levdsdf lesd apatantid heelth hezard exiged & thetime of thisevalugtion. No evidencedf leed toxiaity in
threwarkesweasfound ether inthelblood sardes o duning thelrief intarviens



VIII. RECOMMENDATIONS

! Becausethareissomeleed expoaurein the grinding roomy, it isimportant thet work pradicesto reduceleed exposrebe
fdloved

2. Nodygindngor polihing of thelesded giessshouid bepaitted

3. Thedoan drét ventilation in the grinding fations should bemaintained, deaned, and belanced o thet eechwark Sation
hesaffidat capurevelodty. A capiurevdoaty of 100fedt per minueshoud beaffidat.
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Tabel
Bresthing Zoneand Ganard Room Air Conoarirations

o Leda
Sive Der Soedrum
Boulder, Cdorado
January 31, 1986
MgM3

Sagle# JoblL action iy Time Leed (B0

1 Ginder 7:00a- 240p 003

2 Ginder 7:00a- 240p 0.08

3 Ginder 7.07a- 2350 04

4 Ginder 7:.08a- 2350 04

5 Ginder 7:14a- 240p 04

6 Ginder 7:15a- 240p 003

7 Ginder 7:17a- 240p 04

8 Ginder 7.20a- 2350 0.06

9 Sander 7.00a- L 003

10 Ginder 7:10a- 230p 003

1 Ginder 7:12a- 2350 001

12 GlasMdt 7:15a- 230p *

13 GlasMdt 7:20a- 230p *

14 GlasMdt 7:20a- 230p *

15 GlasMdt 7:20a- 230p *

16 Sander 7.06a- 230p 007
Bvdudion Qitaia 005
Laboratory Limit of Detedion mg/samde 002

* = Non-ddectable



Bregthing Zoneand Ganard Room Air Conoarirations

Tade2

o Xyleg Bawvag ad MehyleneChlaidea
Sive Der Spedrum
Boulder, Cdorado
January 31, 1986
MgM3

Sarge#t  JblLocdion ing Time Xylee Bawae MTCH

1 Gua 7:30a- 1050a * * 138

2 Gua 7:30a- 1040a * * 083

3 Gua 7:30a- 1040a * * 34

4 Gua 7:30a- 1040a * * 187

5 Leed Guer 7.36a- 1045 * * 0.70

6 Area 7.36a- 225 * * 440

7 Gua 11:00a- 11:45p * * *

8 Gua 920a- 230p * * 206

9 Pr/SlkSoreen . 936a- 1000a * * 1571

10 Gua 10:45a- 230p * * 200

1 Leed Guer 10:50a- 230p * * 250

12 Leed Guer 10:50a- 230p * * 250

13 Leed Guer 10:56a- 1250p * * 444

14 Lead Guer 11:00a- 230p * * 391
Evdudion Qitaia 435 108 *
Leboraary Limit of Deteion my/samples 0.005 001 001
* = Non-detectable

A =Cadnogas(lowet feesblelevd)
MTCH =MehyleneChlaride



