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SUMMARY

In February 1989, the Nationd Indtitute for Oooupetiond Sefety and Hedlth (NIOSH) recaiveed areuest fromtne
menegamant of Seegull Indudtriesfor the Dissbled, Inc. to evauste expoauresto slicadugt and leed pantsinthe
cganicsaeg, andto dvantsintheassamiy buldng

OnApil 5, 1989, anindudnid hygenesurvey wasconduded a thefaality. Theevdugiion congsed of messring
bregthing zoneair concantraions of leed dust and reairadle slicain theogramics areg, and sdlvent vgparsduring the
deaning of theprinting pressa theassamily bullding. Setfled dugt wasdso adlledted from the paintars tebletopsto
messurelesd contat.

Airbomelesd concantraionswereextramdy low, ranging fran 09to L8 micrograms par auic meter of ar
(). However, thesatled dust on the peinters tabletops wias 10%6 leed, posing some conoem for acddental

ingestion

Slicaeqpoauresin thecaramicspdlising aeaware moresignificart with meesrements of 48 and 64 ugfin? far the

6-hour work pariad. If theseexposuremessramatisare aduded to an 8-hour imeweghted avarage thelevels

would equateto 36 and 48 ugfin?, dightly lessthan the NIOSH recommendied exposLrelimit of S0 ugfin?. Salvart
vgpor concantrationsware minimd duning thedeaning of theprinting press prabelly dueto thisprocessbaing done
out of doarswith good neturd vertilaion

Onthebedsadf theindudrid hygenedds, it gopearstheslicadust levdsin some casssgoproech ar exosad the
NIOSH recommended limit. Although arbomeleed dudt levdswerelow, the presance of Sgnificant lesd onteble
topsmay poseahezad through acadentd ingestion. Recommendaionsareprovided insadion VI of thisrepart
to contrd slicaand leed expoares and to reducefire hezards assodated with flammeble solvents

KEYWORDS SC 8331 (jabtraning and vocationd renehilitation savices), caramics leed, dlica quartz,
Lvats


adz1
On the basis of the industrial hygiene data, it appears the silica dust levels in some cases approach or exceed the
NIOSH recommended limit. Although airborne lead dust levels were low, the presence of significant lead on table
tops may pose a hazard through accidental ingestion. Recommendations are provided in section VIII of this report
to control silica and lead exposures and to reduce fire hazards associated with flammable solvents.

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

INTRODUCTION

TheNationd Ingtitutefaor Oooupetiond Sefety and Hedlth (NIOSH) recaveed areuest in Felruary 1989 fromtihe
menegemat of Seegull Indudtriesto evauete expoauresto slicadugt andleed pantsin theogramicsareg and to
vatsintheassamiy buldng. Thisreguest wesprompted by an audit from the Commisson on Acoreditation of
Rerehilitation Fedlities which recommended sllicaand leed monitaring,

Environmentd monitaring wes condudted on April 5, 1989, Air sampling resLitswerereported in aletter in une
1980.

BACKGROUND

Soull Indudnesfor the Dissled, Inc. isaprivate, nonHorafit corparation in West PAm Beech, Haridaproviding
jobtraining and employmat, primaily for thementaly rdarded. Theworke tranessarerdiared toas"diants'.
Thereisdagdf df teecharsand vocationd indrudorswhowork with thedients trainthem, and Supavisethar
adiviies Thefadlity isengeged inanumber of entarrises induding product assambly, pedkaging and shipping, ad
produdion and peining of caramicat dgeds A svdl hend-oparated printing pressisdo ussdinoneaea. Itis
desnad by asngeworke & theend of theday usng alvarts

Theevdugtion dedlt primearily with the ocaramics shop and eqposureto slicaand leed. Theday ispurdhessd
premixed and dreedy bended intowater. Tharefare, thereisno exposreto dry ingredientsusad asrawv
mdaidsintheday. Theday duny isdgpensed through ahoseinto maidswhich aehdd togaher by bends The
jabtilesof thesewarkersare pourersand bendas Whentheday stsup (deweaters), theday fomsare
ramovad franthemadds  The pdlishersthen smoath themalded items by hend using wet goongesor peds: At
times the pdigersfilethemaded peceswith ametd file, areding conddaraleday dud & thar work tebles Onthe
day of aur vist, 3diatswaewarking inthe pouring areg, and 4 inpalishing.

After pdishing, themddsarefiredinakiln. After firing, thepeining isdoneby hend usngbrughes Modt parts
contan fritted leed, designed to befired inkilns produdng asmoath, ludrousfinish. Ffteentotwerty dientswork as
pantes

Svad gpaaionsintheassambly building use substanoes containing argenic olvants: Basad upon the quintity and
frequancy of use the primary expoaure patentid gopeared to bethedeaning of asdl printing pressa theend of the
wokday. Vettilaion df thecaramicsareaisprimetily provided through open doorsand wll mounted exieud fans
Thepressdeaning iscondudted outdoarsin thelundoresk aea



EVALUATION DESGN AND METHODS

Worker expoareto ar contaminantswas evaugted by persord bresthing zonesampling. A sl
bettery-powered ar pump wasworm on theworker's bt and connedted viapladic tubing to afilter (or ather
odllectar) ateched to dathing near theworker’'smouth,

Resaradeslicasamping wesaooompished by draning theair a araedof 1.7 literspar minute (Lpm) fird through a
10+mmnylon cydaretoramovethelarger, nontegarade partides then through a5 micomeer poresze payvinyl
dlaidemembranefilter hddina2-piecepladic cassdte. Thefilter ssmplesweareandyzed inthelabaratory for
quartz and aigddite usng X-ray diffradtion acocording toamodified verson of NIOSH Ardlyticd Method
7500.(%

Leed sampling was aooomplished by draning ar a aratedf 1.0Lpmthrougha08-micomeer pareszeodlulose
eda mamrarefiltar hddina3pieceplagtic cassdte. Thefilter ssmplesweareandyzed for leed inthelgboratary by
mesnsdf atomic absorption gpectrosoopy aocording to NIOSH Andlytical Method 7082.(Y)

Duetotheshart duraion of theprinting pressdesning, Solvert vaparsinthear waesampled a araedf 1Lpm
through adlasstube containing 150 milligrams of adivated drerood. Thednerood tubesampleswereandyzad & the
laboratory by desorbing the cdllected argenicswith carbon digifide and injeding the edradsinto ages
drometoggahmess oedromder for identification and quantitation of eech mgior compound

EVALUATION CRITERIA

A.  Bwviromatd Qitaia

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 3&f enploy
environmantd evdugtion aitaiafor asssssmant of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoareto which most warkersmey beexpposed up to 10 hoursper day, 40 hours
pear wesk far awarking lifeimewithout expaiendng advasehedth dfeds  Itis however, important to notethet nat
al warkerswill be pratected from advarse hedlth efedsif thar eqooaresaremainiained bdow theselevds A sl
parontage may expaianceaivaerse hedth effedsbecause df individud susogptibllity, apre-exiding medica
condition, andlor ahyparsastivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
eviromat, or withmedicaions or persordl hehitsof thewarker to produce hedlth effedsevenif the

oooypdtiond expoaresarecontrdled & thelevd st by theevduation aitaion. Thesecombinad effedtsareoften
not congdaed intheevduaion aitaia. Alo, some subdanoes areaosorbed by direct contat with theskinand
muoousmamoranes and thus patentialy increesetheovardl equoare FHrdly, evdugtion aitaiamay dengeover
theyearsasnaw inffametion onthetaxic effedtsof anagat becomeavaldde

Thepimary sourcesof evironmentd evdugtion aitenafar threwarkplaceare 1) NIOSH OritaiaDocumantsand
recommeancetions 2) the Amaican Conferencedf Govarmeantd Indudrid Hygieniss (ACGIH) Threshdd Limit
Veues(TLV'9,%) and3) theU.S Depatment of Labor (OSHA) ocoupetiond hedlth tandards () Often, the



NIOSH recommendationsand ACGIH TLV'sarelower then the carmesponding OSHA dandards Bath
NIOSH recommenddionsand ACGIH TLV'suaLdly arebesad on morereoat informetion then arethre OSHA
dandards The OSHA dandardsdso may berequired to tekeinto aooount thefeesihility of contralling exposuresin
vaiousindudrieswharethe apatsare usad, the NIOSH-recommended expoaurelimits by contrad, arebessd
primaily on concamsrdating to the prevention of cooupetiond dissese Inevauging theexpoaLrelevdsand the
recommencitionsfor reduang theselevdsfound inthisrepart, it hould benoted thet employersarelegdly required
to met thoselevd sgpeafied by an OSHA sandard.

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduinga
nomd 8- to 10-hour workday. Some sUidianoes have recommended hart-term expoaurelimits or calling vaues
which areiniended to supplemant the TWA wharethereare recognized taxic effedtsfrom high sharttam

exoares
LEADY

Inhelation (lregthing) of leed dugt and fumeisthemgiar raute of leed eqpoaureinindudry. A ssoondary sourceof
exposre may befromingestion (svaloning) of leed dust dgposited onfood, dgarettes or ather djedts Onee
absorbed), leed isexareted from the body very domty. Absorbad leed can damegethekidneys paripherd and
canrd nevoussydams and theblood foming argans: Chronic leed expoaLreis assodated with infertility and with
fetd damegein pregnart women

Blood leed levdshdow 40 uy/dadliter whdellood are considered to be nomd levdswhich mey reuit fromdally
environmantd expoare. The Caoupationd Sefely and Hedth Adminidration (OSHA) sandard for leedinair is50
ugi® caculated asan 8-hour time:weighted averagefor deily exqpoaure?. Thegtandard dso didatesthet workers
with blood leed levdsgredter then 50 ug/dadliter mugt beimmediady removed from further leed eqposureand, in
omedraumgances warkeswith leed levd s of lessthen 50 ugdediliter mugt dso beremoved. Removed warke's
have praedion for wege, bendits and sniarity for up to 18 monthsuntil their blood levelsdedineto bdow 50
ug/dsdliter and they canreiumto leed expoare aress

SLICA

Slicossisafamd dffuseinaditid pumonaty filrogsreaiting from the dgposition of rearedleayddlinedlicain
thelung. Condtionsof exposremey afedt bath the coourenceand sevaity of slicods: Althoughit usualy ooours
dter 15 or moreyearsof expoaure somefomswith latent pariodsof only afew yearsarewd | recognized and are
asodiated with intenseexpoaLresto regaradledust highinfreesliced®. Ealy, sSmplesilicodsusdly produoesno
g/mptoms Howvever, bath acute and complicated slicods (progressive messvefilros'g) areassoaaed with
hortnessof bregth, intderancefor exaerdss, and amarked redudtion in messured pulimonary fundion. Diagnoss is
mogt often besad onahigory of cooupetiond expoaureto freeslicaand the dheradteridic gopesrance of adhest
radogrgph. Regaraory fallureand prameture desth may ooour inadvanced fams of thediseese: Individuelswith
slicodsareds a incressad risk of contradting tubaralloss No Spedifictrestmant isavaladle and thedseesemay
progyesseven dter aworker isnolonger exposedtoslica



VI.

SOLVENT VAPORS

Duetothevay low levdsof sovert vaparsdetedted, thetaxiaty of individuel componentsisnat discussed here
Evdugtion aitaiafor mgar componanisareprovided in Table 3,

RESULTSAND DISCUSSON

A. Jlia

Realtsdf ar ssmding far reqarddedut ad dlicaaedomnin Tadel Resarddedus conoaiaionswearequite
lowingenad, ranging from 0.1 to 06 mgin; however, sllicawes presart intheform of quartz (no aistdodlitewes
detected), and regairable quiartz conoentrations ranged from none detected to 64 ugin'? during the 6-+r sampling
paiodwhenwork wasadudly being parformed. If adjugted to en 8-hr imeweighted average (Uponwiich
dandards are basad), the 64 ug* would be reduioad to 48 ug/i?. NIOSH'srecommended expoaLrelimitis50
g,

The64 ugin? leve wasmesared far apdlisher. Although palishing isusLilly donewithwet goongesor e this
pdishe a timesused ametd file aedting cosdaraleday dud. Satled dugt onwark surfecesinthe pouingad
polishing areaaveraged 626 quartz.

B. Lexd

Theresitsof ar sampling for leed dug aredhoanin Tede2. Concantraionsinar werevay low, ranging from 09
to 1.8 ugi?’. TheOSHA pammissibleexpoaurelimitis50 ugi?. Basad uponthe messLrements medeon theday
o thisaurvey, thereweas no hedlth hezard frominhdling leed dLg.

Setled duet and peint flakes on the peinters teble tops averaged 10%% leed contert, which could becaried onthe
hendsandamsdf thepeintas At lunchtime, the peintersdid not weeh their hendsbeforeedting. Modt brought
sndwicheswhich, of course, they aiewith their hends: ThisSitugtion causes some conoam about acadentad
ingestionof leed. It would prolebly be prudant to have thellood leed levds of the peintarsteded

From aheelth and sefety sencipoint, the best soluionwouid beto repiace the fritted leed peint with anorHeed type:
of per, if feesible

C. SAvais

A vaidy of produds containing orgenic salvantsare used inthe assambly building. Howvever, besad uponthe
quentity and frequancy of use it wasjudged thet the highest eqposrewould belikdy duning thedally deening of a
gmdl hend-operated painting press Thiswasdonea theend of theday in the outdoor areaiused for bresksand
luch

Maaid sty datasedts(MDS) far dhemicd produdswearenat meintained by Seegull Indudiries Thareforg,
the content of thesolventswias nat knoan. A bulk air ssmplewes collected fram the vgpar pece dbovetheliquid
vatsinthar contanas Thissampleweasandyzed by gesdrametogrgahy and messoedrometry to identify the



VII.

VIII.

vapor componants Based onthesereaits thequntity of eech mgiar componartinaparsond ar sarpefromthe
deaning oparationwasdaamined. Readtsaedomnin Tade3. Theamount detected for each componant wes
lessthen 1% of theexpoaurelimit. Thisdeaningwasdoneautdoorswith good returd vertilaion

Hrehazards assodaed with solvent usspewearedosavad. Soveniswaresorad ingassjas rather then
goproved olvant sty contanars: Solvent-soeked ragsware someimes dored in cardboard boxeswheretthey
coudcachfire

CONCLUSONS

Leadlevdsinthear warenat excessve, but poor sanitation and housekegaing pradtices could leed to acadentd
ingesion. Slicalevdsmay oocasarelly goproech ar exassd NIOSH recommeanded limits: Hre hezards assoaated
with solvert dorapewere presart.

RECOMMENDATIONS

1 Panesshoud betraned toweeh thar hendsbefareedling to prevent aoadentd ingestion of leed.

2. Bloodlesdlevdsinthe paintersshould be messured to detedt any devated aosoption. Levdsbdow 20
microgramsdf leed par dedliter of blood (ug/dl) are conddered nonmd bedkground levdsinthegenad US
populaion. Levdshbewean 20 and 40 are congdered nonmd for an cooupetionelly exposed populaion, but
subssuant retesing would prabehly be prudent toinaurethet levdsreamain bdow 40. Accordingtothe
OSHA leed gandard, blood sampling should bedoneat leet evary 2 monthswhen aworker'slevd exosads
40 (medicd conautation should dso besought to deaminewhether theworker Soud beramoved froma
leed-expoaLrejab and whether mediicd careisnesded).

3. Inview o thedlicasampling resuts resairaory protedion at lesst euivaent to NIOSH-goproved
dngeuse paticdateregairatars (dug mesks) hould beusad by pdishas Rdisingusng metd filesshoud be
doneunder ahood.

4. Berauresiled dug onwork sufacesinthe pouring and palising areaaveraged 6. 2% quartz, ary
svegaing o ather processesswhich might resugoend thisdugt Should beavaided. Wet wiping, mopping, or
vaouuming should beusad for deanup.

5 Sdvetsshoud bedoredin goproved typesof sfety contaners Saventsshould bedored inalodked area
to prevent aoddentd paisoning. Cleaning regscontaning Solventsshoud bedared inamdd canwitha
sf-dasnglid Soventsconianing themaoretaxic componants uchasmethylenedilaide should be
replaced, when possble by sefer sUbdtitutes

6. Thefadlity should deveop ahezard communication program medling thereguiremants of the OSHA
gandard, 20 CHR Pat 1910, Saction 1910.1200. Themost goplicbleprovisonsindudemaintaninga
maeid sty detashest (MSDS) for eech dhamicd product (obtained from the menufedurer or updlie),
labdlling of hezardous SUbdances and communication of the hezardsto theamployess
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Job Deription

Clay Poura/
MddBade
Pdise

Mdd Bady

Pdlisher/
dohdpad
dean pouring area

Bvdudion Gritaia
N.D.: nonedatected

SampleNo.

5172

5179

5177

5178

mg/m* milligrams of dust per cubic meter of air

ug/me: micrograms of dust per cubic meter of ar

TABLE1

Respiradble Dugt and Respirahle Quiartz Conoantrations

Seegull Indudries
Wes PAm Beach, Horida
HETA 8- 142
Apil 5,1989
SargeTime Airvd. Regpiradle
(literg Dugt Concentretion
(mg/in)
(0832-1506 663 019
(34 mins)
(0900-1507 622 010
(367 mins)
09051510 621 0.60
(365 mins)
(0907-1503 606 005
(356 mins)
N/A 50 (Refer to quartz)

Thelowest quantity detectable (limit of detedtion) for quartz was 25 ug/m? (in a600 liter air sample).

Regpirable Quatz
Conoantraion

(ugih)

N.D.

N.D.

(NIOSH)



TABLE2

Lead Sampling Reauits
Seegull Indudtries
Wes PAm Beech, Horida
HETA 89142
Apil 5,1989
Job Deription SampleNo. SargeTime Air Vdumre Leed Conoaration in Air
(iters) (ugm)
Painter Po-1 08151457 406 04
(402 mins)
Painter Po-2 0816-1458 408 092
(402 mins)
Painter Po-3 0823-1504 402 18
(401 mins)
Painter Po4 0830-1505 3% 0838
(3% mins)
Painter Po-5 0906-1506 358 1.0
(360 mins)
Bvaugtion Critaion 50 OsHA)

ug/m3: Micogramsof leed per cubic meter of ar



Chemicd
Sanpled

n-Butyl Alcohd

Ethyl Alaoho

Methy! Isobutyl
Ketone (MIBK)

Spe
No.

Sampling
Paiod

14351504
(29ming

14351504
(29ming)

14351504
(29ming

TABLE3

Salvert Vapor Sampling ReLits
Seegull Indudries
Wes PAm Beach, Horida
HETA 89142
Apil 5,1989
Airvd Concentraion
(itas) —(pom)
29 020
29 31
29 0.10

These sampling reauilts represant worker exposure while deening the printing pressin the outdoors

pom: partsaof vgpor per million partsof ar, by valume

OsA)

1,000
OHA)

(NIOSH)



