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. LUMMARY

TheNetiond Initutefor Oaoupationdl Sefety and Heelth (NIOSH) repeived arepuest deted April 15, 1987, from
GTE Produats Carporation, Hedranic Componants Divison, Williamspart, Fensyivania, conoeming eployee
expoaresto rasn pyrayssproduds Feort, mehylenedilaride, and ather meteridsused in the Sandard
Hedronic Modue(SEM) a@’rﬁyaﬁtesﬂngarea Reparted amployee hedth efedsinduded dizziness
heedache eyes noseand thraet initation, mamary loss and mood dhanges: A smilar reguest was submitted by the
Budness Diredtor, Didrict 98, Inametiondl Assodation of Machinds(IAM), Y ok, Rans/ivaniaon berelf of the
locd union. Bath partained to the same plant gperationsand employee hedth prodlems

NIOH invedigetorsconducted astevist to the GTE Williamgpart plant on July 13and 14, 1987. Parsord ad
aeaar samplesadletted inthe SEM assambly aressfar fama dehyde, apyrdyssproduct of cdlgphony
sadaing flux, werebdow thelimit of detedion (LOD) of 2 micograms(ug) per savple Areaar sarpesfor totd
ddehydes (qudlitative sorem) reveded no Sgnificant differences between samples and bdlark tuboes or any extra

ic pesksinfidd samplesvs banks TheLOD for thissamplesst was 1 uglsample. Cabon diaxide
(CO,) concantraionsranged fram 600 to 1200 partspar million (ppm) inthe SEM sdlder toudtup and the
wave-sdlder aress, respedtively, compared to an outsde CO, conoantration of 400 ppm. Cabondioxidelevds
weaemesared sncethe SEM assambly aresswearear-conditionsd and, & thetime of thisNIOSH evauation,
100%% of thear wasredrauated. These CO, conoantrationsare near the upper limit for acogptableindoar air qudlity
(marethen 1000 partsper million (ppom), whichis3to 4 timestheautsdelevd). Theselevdsauggest ddfidendesin
theventilation sygem. Calbon monoxidewas nat detedteblein samples adlledted inthe SEM aress

Niregteviststo the SEM aresswaremede by aGTE-contracted indudrid hygieneevaugtion savicebawen
October 22, 1986 and April 30, 1987. Monitaring detafor methylenedilaride, Freort®, odlosdlve aodtate, tolueng,
xyleng, methyl doohal, totdl adehydes farmeldehyde, 1,1,1, trichloroetheng, leed, tduenediisocyardte,
cydahexanone and isopropy! dooha werebdow Oooupationd Sefely and Hedth Adminidration (OSHA)
Ramisshie Expoare Limits (FEL'9 and Ameican Conferancedf Govarmentd Indudid Hygends(ACGIH)
Threshdd Limit Vaues(TLV'S.

Oreaeanar savdeadleded by GTESsindLarid hygenis onthemoming of February 11, 1987 for methylene
dlaidemesaured aconoantraion of 110 ppom. A subsaouent sampletaken onthesame date, however, indicated
anly 26 pommethylenediaide Other methylenedilaide samples adlleted ondifferant detesinthe SEM aress
messured conoatraionslessthen 1 ppm. Becausethissolvant hesbean shown to cause cancer inlboratory
animds NIOSH recommendsthat methylene dhlaride be conddered apatentia humen cardnogeninthe
workplaceand persond expoauresreduced to thelovedt feesblelimit.

Onanly oneaccason dd the GTE indudrid hygiens messLreddenycelevdsdevated to the extant thet the
paemd for predpitating symptometalagy among exposed employesswissevidart. Initid tedsfor totd ddehydes

(xmaira]cmragngfrdn017t0027 mgin?. TheACGIH TLV for rosin coresolder pyrolysis
produats (meesLred asfamd ddhyde) is0.1 mgi®, 8-hour TWA.

dinicd intevienvswere conducted with 23 parsonswho wark or havewarked inthe SEM departmant.
Symptomsreparted by theseindividudsindude those rdated to iitation and nerabehaviord didunoences
Rarsoriswiho no longer warked in SEM noted thet their symptomsimproved.



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

TheNIOSH invedigatarsdetamined thet apatantid hedlth hezard from inedeouigte vertilation exiged among
workersinthe GTE Produds Caporation SEM assamidy aress: Clinicd symptomsreported by employess
during medicd intleviewsare cons gt with expoaureto agantswith neuratoxic and initant dneraderidics
Chamicdspresantly ussd in SEM processesare cgpeble of predpitating thesesymptoms: Recommenctionsfor
ventilaionimprovemantsand work pracicednengesareindudad in Sedtion VI of thisrepart.

KeyWads SC 3674 (Samicondudorsand Rdated Devices), ventilation, carbon diaxide, catoon monoxide,
temperature relative humidity, methylenechioride; toluene, xylene, fomeldehyde, eldehydes; cdllosolve aoetate,
persond pratediveequipmat.



INTRODUCTION

TheNationd Inditutefor Oooupationd Sefety and Hedlth (NIOSH) recaived arequedt, dated April 15, 1987, from
GTE Roduds Caparation, Hedronic Componarts Divigon, Williamgpart, Ransyvania, concaning employee
expoaresto rasn pyradyssproduds Feort, methylenedilaride, and ather meteridsused in the Sandard
Hedronic Module(SEM) assambly and teding area. Reparted employee hedth effedtsinduded dzzness
heedache eyes noseand thraet initation, mamary loss and mood dhanges: A smilar reguest, Subomitted by the
Busdness Diredtar, Didrict 98, Inametiondl Assoaation of Machinds(IAM), Y ok, Pars/ivaniaon berelf of the
locd union, partained to the same plant gperations and employee hedith pradlens

Aacording to GTE dffiads employessinthe SEVI menufadiuning aress begen to complain of dizziness heededhg
and eye noeand throat imitation in October 1986. Wood pending oninterior SEM walswesremovedin
Deoamber 1986 and replaced with crywell under theassumption thet residud fomadehydemey bepresart inthe
pendling

At GTESsregued, nineindudrid hygene (IH) evdugionsof the SEM aressweare conducted by therr privatelH and
lossoontrdl provider betwean October 22, 1986 and Al 30, 1987. BExtenavedr sampling for methylenednlaride,
Freort*, odlosolve acetate, toluene, xylene, methyl laoha, total ddehydes fammaldehyd, 1,1,1 trichioroetheng,
leed, tduenedisocyanete, cydohexanone, and isoprapyl dachd wias parformed and resltswearebdow goplicale

OHA PEL'sad ACGIH TLV'sexogat for oneareadr samplefor methylenedlarideand severd persond ad
aeadr samplesfor toid ddeydes Theeresdtsaredisoussad ingredler ddtal in Sedion V.

Onduy 13,1987, NIOSH investigatorshdd an gpening conference with menegemant represantaives Duetoa
ghaduleconflict, an opening conferencewas hdd with the presdant of IAM Laocd 140 on Uy 14, 1987.
Fdlowing these medingsawak-through of SEM gperationswias conducted which induded parts preparation,
uface mount, Slder assambly, solder toudh+up and repair, quiity assrance, and find ingoadtion. Maeid sty
Oetadhedts dongwith IH detlaand medicd infamnetion from priar evironmenta and medicd invedigeions
conducted inthe SEM arees wasuppliedto NIOSH by GTE

BACKGROUND

GTE Hedronic Componants Divison desgns and deved ops custom produdsfar the computer and
communicaionsindaies SEM modulesare designed and built for private system contractarsand the U.S Navy
for useindhips Lbmaines and arbomeand ground Sppart inddlations: GTE menufadiures over 460 differant
moduletypesin desgnsranging from smple dsorete componantsto complex mamory, Miaroprooessor types

A.  SEM Opadions

Thegpproximeatdy 8300 squarefoat SEM gparationindudes part prepearation, Surface mounting, solder
asamhbly, solder toudh+up and repair, quiity assranog, and find ingpedion. SEM opadionswhich havethe
gredet patentid for genaraing arbome contaminents arewave ol daring, autormetic (bet-fed) vigpor
Oayess (Lsing Freont* 113), and numerous manud salder toudh-up dations

All SEM oparations exogat find ingoedtion, are sgparated from ramaining plart operationsby pended walls
In Decamber 1985, asugpanded adling, dong with air-conditioning, wereinddled inthe SEM aress The
ar-conditioning sydem, desgned to maintain rdative humidiity betvwean 40 to 680%, was neessary for product
quelity. Pior tothisNIOSH investigetion, diredt deaminjecionwasdso utilized inthe SEM (and office) aress
for humidification during thewinter. Seeminjedtionto the SEM gparaionsended in Feruary 1987. The
geam humidification did nat gopeer rdated to the hedith effedts expariencad by SEM warkes

B. Vaiildion
TheSEM aessareuppied by 20 ssparatedr conditioning unitsmounted ontherodf of theplant. These



units savard of which syl thefront dfficesand fiber gptic aressin the buillding, have dedicated reiums: The
unitsvary in capedity fron 4510 25 tons and desm calls loceted in upply duds supdlement aalingmountsd
oece hegtasin providing heet.

An 18inchwave dda mechine (menufediured by Detrex) and abdt-fed vigpor degreeser (using Freort
113) wererdocated tothe SEM areain April 1986, Previoldy, these oparationswere paformed neer, but
dill cutsde, themein SEM assambly, touch up, andingoedionarees: Thesalvat 1,1,1 trichloroethenehed
been usad asadegreaser until April 1986. Thewavesdldar and degresser mechinesswerelocally ventilated
by onesyseamwith an esimeated flow of 3000 culic fedt par minute (CAV).

\VA EVALUATION DESGN AND METHODS

A.  Bwviromaid

Threefull-dhift parsord ar ssmdlesfar fome dehyde, aposshle pyrdyssproduct of adlophony saldaing flu,
weaeodledtad inthe SEM areaon Ly 14, 1987 on thewave-sdlder mechine gperator, atoudh-up oldare,
and aqudlity essranceingpedtar. Air sampleswerecdlletted on solid sorbert tubes (ORBO-22) using
lowflow ar samling pumps Thesamplesweareardlyzad by gesdrametoggahy (flameionization deedtar,
HD) usng aiil)metafusaj slicacaallay ocdunn. Thisandyssfdlomed NIOSH Method No. 2502 (with
modificaions):

Threeful-shift areaar ssmplesweare cdlledted in EM aressfor thequditative determingtion of ddehydes
Thesesampleswere adllectad on sdlid sorbant tubes (ORBO 23) d o using loa-flow ar sampling pumps
Lebanaylssconsged of desorhing thesampleswith 1 milliliter of tdluenein an uitrasonic beth for 60 minutes
Aliquasdf thesample extradswere then soremned by gesdyometogrgphy (HD) usngalsmeer

DB-1301 cdum. Thisisamodification of NIOSH Method 2501 for aardein® Colaimetric detector tubes
were used to meeaLre carbon diaxide (CO,) and carbon monoxidelevdsinthe SEM sdlder essamidly and

patspreparation arees

Al examined weretheextansvelH ddacdleded for GTE prior tothisNIOSH investigetion far methy
doohd, Freort 113 methylenednlaride leed, taid particlate, odlosdlve aodate, tdluane, xyleng tduene
disocyarete, totd ddehydes formeldehyde, 1,1,1 tridhloroethene, isoprapyl doohd, and cydadhexanone: In
thesedudies thesampling and andlytical procedlureswereiin acoordence with acogated indudtrid hygiene
procedres: All solvent samplesweare adllected on cheraodl tubes (ethyl doohd samplesweareadlledted on
slicagd tubes) usng flow ratesranging fram 006 to 0.1 litersper minute (Ipm). Andlyssweshy ges

. Tad ddehydear ssmplesweareadledted intwo midget impingars (comedted in s1ies),
wtanrg]Dmllllltesd al paoat socdumhisdfitesdution, a aflov reted 1lpm. Ardyssweshby a
titration method. Formealdehyde ssmpleswere adllected on ORBO 22 sorbant tubes with anelysisby ges
dhrometogrgphy (HD) besad on NIOSH Method No. 2502, Particulate sampleswere collected on
prewaghed payvinyl dlaidefiltasand gavimericaly andlyzed. Atmogphaiclesd ssmpesweare adlleted

onmixed odluose ester filtars then andlyzed using aomic absorption goedrophatonery.
B. Vaiildion

Informetion wes cdllected on the viantilation systamsinthe SEM arees and themetaidsusad inthe
dedronicassambly gpardion. Ventilation messramanisweare medeon thelocd exnaus sydemseat the
SEM solder touchup and findl ingoedion aress uising avdlometer. Smoketubeswere used to evaluete the



dfedivenessof theexhaud sysams supplying thewave-soldar and freon degressing mechinesand the solder
toudhrup and find ingoadion gparations A lig of solventsusadinthe SEM assambly and ingoedion aressare
domninTadel

C. Meaid

Theintet of theintid medica evalugiion, congding of intlaviews westo idantify therangedf symptons
expaiencad primaily by those parsonsidentified by menegement ashaving work-rdated (SEM-rdated)
hedlth concams pedt andlor presant. The NIOSH physdanintaviewed 23 GTE employessregardngwork
higary and symptomsexpaienced while pafomingwork rdated adiviies: Ffteenof 23 S8V erployess
intervieved by NIOSH investigatars hed reparted symptomsin Octobar 1986 when GTE meregemart
Siated complanis Al fifteen parsonsdaimed to have expaienced symptoms snce January 1986, 75%
daming arigind onsat betwean April and November 1986. Theramaning 8 employesswererandonly
Hetted from employessthat paformed SEMI-rdated adivities with atention to proportionete rgpresaniation
of geogrgohic aresswithinthe SEM rooms

The23workersintaviened rgpresanted 51% of the 45 parsonsather presantly warkingin SEM,
pafoming SEM-rdated adivitiesat work dationsthet weremoved to anather areaof theplant Snce
Novembe 1986, or wareemployed inthe SEM areaas of January 1986 but have trandfiared to ather jolos
Intevienvscongdad of aninforme disousson and asydamdicreview of bidogicd sysams

A sammay o themodt frequently reparted symptoms can befound in Teble2. Four o fever parsonsd<o
reported tremulousness fedings of abdomindl fullness neuses, difficuity degaing, oocesond pelpitations
draumard (around themouth) and digitd perasthesias and percaived dangesin shart tem menta cgpeaty.
Tharewareno rgpartsof dengesin grassmaotor coordinetion or finemator kills: Rarsonswiho hed chenged
jobsdamed thet symptoms abeted fter their job change

V. EVALUATION CRITERIA

A.  Bwviromatd Qitgia

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
environmatd evdugtion aitaiafor essessmant of anumbe of dhemicd and physcd agants Theeaitaia
areintended to uggest levd s of expoaureto which mos warkersmay be exposad up to 10 hours per day,
40 hourspar wesk far awarking lifeimewithout expaiendng adverehedth effedts Itis however, important
to notethet nat dl workerswill be pratected from edverse hedlth effedtsif ther eqpoaresare maintained
bdow theelevds A sl paoaiage mey expaienceadvare hedth effetsbecause of individud

suogatibility, apreexiding medica condiion, andlor ahyparsangtivity (dlergy).

Thepimary sourcesdf evironmenid evdution aitaiafor theworkplaceare: 1) NIOSH Gritaia
Dooumantsand Recommended Expoaure Limits (REL'S), 2) the American Conference of Govermentd
Indudtrid Hygienists (ACGIH) Threshdd Limit Vdues(TLVS), and 3) the U.S Department of Labor
(CHA) oocupetiond hedth gandards: Often NIOSH REL 'send ACGIH TLVsarelowe thenthe
carregponding OSHA gandards Bath NIOSH recommendationsand ACGIH TLVsuaudly arebesad on
morerecart infometion then arethe OSHA dandards The OSHA dandardsdso may berenired toteke
into acoourt thefeeghlity of contrdling eqpoauresin vaiousindLgrieswherethe aganisare usedt the NIOSH
REL's by contradt, are besad primearily on concamsrdating to the prevention of cooupetiond diseese In
evaudting theexpoarelevds and therecommeanditionsfar reduding theselevesfound in thisrepart, it should
benated thet indudry islegaly reuired to meet levels pedified by an OSHA dandard.



B.  Alddhydes(Formddeydd

Formddehyde can befound asapyrdysisproduct of adlgohony soldaing flux.2 Formeddehydegesmay
caevaeinitaion to themucous memranes of thereairatary tract and eyes® Theagueoussalution
Flahedintheeyesmey causeeyelbums Urticaia(hives) hesbean reparted fdlowing inhdlaion of ges
Repested eqooareto formadenyde may causedemditiseither frominitaion or dlergy. Sysemic
intaxicaionisunlikely to coour Snceintenseinitation of uppe resairatary pesssgescompd warkerstoleave
exoareaes If wakasdoinhdehigh conoatraionsof famedehyde, coughing, difficulty in bregthing,

and pumonary edamarmey ooour.

In bectrid sudies fome denyde hesbean congstently shownto beawesk mutagen® At thistime theddta
aeinedenueteto demondratewhether or nat formeldehydeisteratogeanic (Causes hirth defets).
Formeldehyde hesinduoad arareform of nesd canoer intwo test animelsasreparted by the Chamicd
IndLetry Indituteof Toxiodlogy. Fameldehyde hes dso bean hoanto beamutagen in severd tet

s/dems Bassd onthisinfametion, NIOSH recommendsthet farmadehyde behended intheworkplace as
apotentia oooupationd cardnogen and exposLres berecuced to thelowest feedblelevd.* Thereoantly
amended OSHA PEL for formeldenydeis 1 pom for an8-hour TWA

C. MehyleeChaice

Methylenedianidg or dchloramehang, isadianineted argenic compound thet iscommonly ussd asa
Solvert, paint remove, and degressr. [t may beabsorbed into thebody by inhdaion of veparsand by
aosoption of liquid through theskin. Rasadmoem/eda/dqmumsadcamsaﬁaemreto
methylenedhlarideunder pedific expaimentd conditions® NIOSH recommendsthet methylenedhlaridebe
regarded asapatantia cooupetiondl cardinogen and that exposrebe contrdlled to thellowest feesiblelevd.©
Thevaiouspublished eqpoarelimitsaresummanizadin Tedle 3.

If inheled in high conoantrations methylenedhlaride mey dfect the nenvous systam, leeding to symptoms such
asmentd confusion, light-heedaciness; nausss, vomiting, and heedache’ Continued eqposreto vay high
conoantraions may causetinaressed light-heededhess, Siaggaing, Unoonsiousess and desth® Highvapor
conoantraionsmey o causeimitation of theeyesand reairatary tradt. Tharehavedso beanrepartsof
dronic (longtam) neurataxic (ne'vous sydam) effedtsamong workerswho have been exposad to
methylenednioidefor severd years glrmmsrqcxrtejfrdndrmcemrem/elrdlﬂajfagafwes
insomnia, heedaches fatigue, and hdlludnetions® ExposLreto mathylenednlaricemay

s/mptomsdf anginapactars (heat pein), which mey be acoompenied by fedingsof sﬁocaumad
pepitaions Iftheliqjd ishddincontat withtheskin, it may causeinitaion ar kinbums: Sdadhesdf the
liquidino theeyesmay causeimitaion

D. CdlodveAodae

Cdlosalve andate (2-ethoxyethyl aodate, 2EEA), an acdtate edtar of 2-ethoxyethand (2EE), iscommonly
usd ssasdvart inmany produdion fadlities of thededronic component menufeduring induetry. Celosalve
aodate hes causad malergrodudivetaxiaity in maemiceequivdent tothegyad ehars -

and 2EE° 2EFA dso gopearsto havefetoxidity and teratogeniaity effedsinras® Basad onthesefindings
NIOSH recommendsthat exposLreto glyod etharsbe reduced to thelowest extart possbleand thet
employarsvduntaily assssshow tharr workersmay beexposad to these sbdanoes TheACGIH TLYV far
cdlosdlveadaeis5 pom, 8hour TWA, allmtsdenteolto[xeva'tg/stemce‘fais.]1 TheOHA PELis
100 pom, 8-hour TWA 2



E TduaeadXylae

Tduereisditen ussd ssasdvert invamish fomuaions? Thesevamishesareusadinthededronic
componant menufaduning induery. Inhelation of tdueneveparsa vary high conoantrationsproduices adate
of euphania® Sevard casesof tdluene abuse and hebitugtion have bean reported and longr tem abuse of
toluenecan leed to pammanant oaird nevoussystemdamege® TheACGIH TLV for ether tdlueneor
xyleneis 100 pom, 8-hour TWA.! TheOSHA gandardsfor tolueneand xyleneare 100 and 200 pom,
respadtively. > TheNIOSH REL 'sfar tdueneand xyleneae 100 ppm, averaged over awark shift of upto
10 hours per day, with acogatable calling levels of 200 pom averaged over a10-minute exposre ™

F.  Huorocarbons (Freons

Huorocabonshavethe patentid to produce bronchocondtridion, reduce pulimonary compliance, deoress
respiratory minutevolume recuce meen blood pressure, and ecdleratethe heart ratein dogs? Freont 11
wasfound to bethemodt toxic fluorocabon tested? Many hloganated arganic solvarts can causethe heatt
to become sangtized to gaingahrine Howvever, littlear no pralems seam to exidt in the dedtronic componant
menufediuning inougry with regerd to cardiac sanditization because exposLrellevds of helogereted
hydrocahonsaeus dlly well bdow thehighlevelsusad intheseexpaimants?

Freont 113 (1,1,2-trichloro-1,2,2-trifluoroethane), usad inthe Detrex modd belt-fed viapor degyeeser
Stueted inthe SEM partsassamidy areg, isacatrd nevoussysem dgoressant and amild mucous
mamrareinitat® TheACGIH TLV and OSHA PEL for Freort 113 areboth 1,000 pom, 8-hour
TWA .22 Theseexpoaurelimitswaresdedted primarily for good hygiene conird for Subgiances of low
toxiaty. ThereisnoNIOSH REL for Feon 113,

G Led

Inhdlaion of leed dug and fumeisthemgor routedf leed exposureinindlgry. A ssoondary sourceof
exposuremay befromingestion (svallowing) of leed dust deposited on food, dgearettes or ather djedts
Oneabsorbad, led isexaeted from thebody vary domly. Albsorbed leed can damegethekidneys
paiphard and oantrd nevaus sysems, and theblood faming organs™ Chronic leed expoaureiis
asodaad withinfertility and with feid damegein pregnant women ™

Therevisad OSHA lead gandard is50 ugin® asan 8-hour TWA.%. TheACGIH TLV for leedis 100
ugi?; the NIOSH REL islessthan 100 g/ for upto a10-hour TWA Y

.  HuwFmes

Mary sdldersand fluxesare usad in the dedronicsindudry and many of the heelth prodlems assodiated with
soldaing are causad by inhelation of cdlgphony fumes: Cdlgphony conggtsaf about 0% resnadd (Whichis
modly ahietic adid) with 10% neutrd meteridssuch asstibine and vaioushydrocarons? Pyralysisproouds
indudediphetic ddehnydesauch asformedehyde. When cdlgphony fumesareinhdled, theexposed pason
mey devlop andlagic sasitivity. Caophony sasitization and itssymptoms devdop over apaiod thet vaies
fromafew monthsto 16 years? Themesn exposure paiod befaresymptoms developis 4 years

The ACGIH TLV for rosn coresolder pyralysisprooudts (meesLred asfommaldehyde) is0.1 mgin?,
8hour TWA !



VI.

RESULTS

A. Bwviromaid

1

NIOSH BEvdustion

All fomadehyde sampleswerebdow thelimit of detedtion (LOD) of 2 micograms(ug) per sarple
No sgnificart differences betwean samplesand blank tubesweare dosarved inthe quelitative ddehnyde
Srexing samples nor wareay extradromatoggohic peeksddedted inthefidd samplesvs blanks
TheLOD for fameldehnydefor theddehyde samplesst wes 1 ug'sample

Cabon doxideisanome condituent of exnded bresth, and, if monitored, canbeussd asa

srexing tedmigueto evduatewhether adequete quantities of fresh outdoor ar arebaing introduosd
intoawork area. The CO, concantraionsin the SEM aressranged from 60010 1200 partsper million
(ppm) for the solder toudh+up and thewave-solder aress; respectively (outside CO, concantraion wes
400 ppm). These CO, conoatrationsare near the upper limit for acogptableindoar ar qudity (more
then 1000 partsper million (ppm) and 3to 4 timestheauisdelevd) and Sugget dfidendesinthe
vantilation sygem. Cabbon monoxidewas nat detedteblein samples colleded inthe SEM aress

Thear-conditioninginthemain SEM assamidy room, indalled in December, 1986, wasedimeted by
GTE toinroduceaoout %6 ousde meke-yp ar, astugtion contributing tothegraold build-up of
arbomecontaminanisinthework area. Whileahigher parcantapge o fresh outsdedr (20% ar grede)
should reduce the conoaniration of contaminentsinthe SEVI assambdly arees; thedesirdhllity of
redrauaing ar from gpaaions patentialy genaraing known taxic matids (methylenedilaide,
fameldehyde, odlosolve andiate, €c.) isnat recommended.

Thefeeshility of redrouaing ar fromindudrid edaus s/stemsdependsonanumbe of indLdrie
hygeeadegneingfadas Thesefedors outlinedin Table4, shoud beused to ddemineif
regrodaionisfeesbleand if adaqueteworker pratecionwill bemeinained. Sncemathylenedianide
asubgtance NIOSH conddarsto beasugpadt caranogen, isusad a numerous SEM wark dations a
redradaing ventilaion sygemwould nat berecommeanded unlessthe systamis design assred thet no
methylenedhlaride was reintroduced beck into thework arees

GTE Conraded BEvdustion

The GTE contracted induetrid hygiene evalugtioninduded monitaring detacdllected from October 22,
1986to April 30,1987. Intaid, ninestevistsware medeand parsond and aeasampesweare
odledted for methylene dhlaride, Freort, odlosolve aoetate, tdueng, xylene methyl doohd, totl
g%des forme dehyde, trichloroetheng, leed, tduene diisocyanate, cydohexanone, and isopropyl

Theinitid portion of ther investigetion was conducted befare additiond locd exhaugt vertilation wes
ingdled & SEM gparations Onedf thergpartsprdiminery recommeancitions thet addiiondl locd
exhaug varilation onthewave sdlder medhineand theindividuel solder toudhup dationsbeindaled to
contrd fuire pralems wesimplementad by GTE in Decaber 1986.

All overt concantraionsfrom the GTE invetigetiorswarebdow OHA PEL'sand ACGIH TLV's
exagt for oneareaar sample, adllected onthemaming of Feoruary 11, 1987 far methylenedilaride
Thisareasamplemessurad aconoantration of 110ppm TWA. A subsguat sarpletakenonthe
samedde hoveve, indicated only 26 pom mehylenedilaide. Other samples; adlleted ondifferart
cetesinthe SEM aress meesred concantrationslessthen 1 ppm

Onanly oneaccason dd the GTE hygend'ssampling for ddehydesyidd levdsdevaad o theedat
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thet thepatentid for predipitating symptomatdogy among theexposad wasevidatt. Initid tedsfor totd
ddenydesmesared oumtralorsrawgrgmeﬂtoOZ? mgn?. TheACGIH TLV farradn
coresolder pyralysisproduats (messred ssfomd denyde) is0.1 mgfin?, 8-hour TWA.

Aspanted out inthe GTE repart, saverd fadiorsmay haveinfluenced thetatd dddhydelevds
meesred. Thelevdswerenear theLOD far theardyticd method. Somedf thesalvantsusadinthe
FM aessaeinafaencesintheandyticd method and mey havedfedted theaoouracy of the
resits Thewood panding onthewdlsaof the SEM aress (panding presat wheninitid ddehyde
sampleswere odllected in Octaber 1986 but Subssquently removed) mey haverdessad resdud
formedehyde futher efeding theresits

The GTE repart conduded thet aposshle prodemwith totd dddhydesmey haveexided which could
havegvenriseto thes/mptomsand atitudes reported by employessinthe SEM arees TheGTE
regport want onto Satethet someof theinddentsof hedlth efedsmey havebeana™hystaiareedion’ to
odors(parcaved o red) which cartain employess bdieved to bethe cause of ther pradlens: The
primary recommencetion wes veartilaionimprovemants (snceimplemantad by GTE) inthe SEM aress
tocontrd furepradlems

B. Medd

Probelewark-rdated symptoms wierereported by 20 of the 23 personsinterviewed. Inadditionto
notedin Teble 2, four or fewer personsd o reported tramulousness fedings of abdoming

fullness neuseg, difficuity degaing, cocasiond pelpitations arcumao—rd (around themouth) and digit

paredhesias and percaved diengesin horttammemary. Thereweareno repartsof diengesingross

motor coordingion o finemator kills Fftean personsreported parddant daly or inlemittant

Rersoswho have dnenged jobs daimed thet symptoms abeted dfter their job chenge. Rvedifferant jab tasks

werergoresanted by thesmdl number of parsonsintavienved. Assuch, additiond datidicd andyssaof the

detawasingppropriate

DISCUSS ON

dinicd symptomsreparted by employessduning medicd intavievs arecongdient with exposureto agantswith
neuratoxic and initant cheraderidics Agantspresantly baing used in SEM processes are cgpeble of predpitating
thesesymptoms Addtiondlly, many of thesymptoms reported (pedt and persgent) may befound inindanoes of
indoar ar qudity prodemsinwhich employee conoam predipitates an increesed sansitivity to thework evironmant.
Air monitaring detagenerated by previous GTE-goonsorad indudrid hygieneevdustions dang with resuitsfromthis
NIOSH evaugion, sugges thet expoarelevdshavedminshed totheextant thet idogicd monitaring of SEM
employessfor Lbdances uch astduane, xylene triciloroethyleng, and odlosolve actate was nat goprapriate
Becausedf patantid aouteand dvonic hedth dfeds of severd of the compoundsin use, eveninlow doses dfarts
should bermedeto meintain reduced expoaures: Inaddition, Snoe parsond sarsitivity isvarigile, symptometic
individuels should beenoouraged to seek mediicd evduation when nesded,
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RECOMMENDATIONS

1

Govesussd by SEM gray boath oparatarsto deen goray equipment inmethylenedilaride (known by the
employessas vt M-17), should be replaced with goves dffering grester penmedtion pratection and
Oayraoetion resdance Thegovescurently usad, Edmont Salvex (anitrileruoboer gove) and al9 mil latex
(menufdurer unknown), arenat recommencded whenwarking with methylenedilaride. Govenmetarids
which dfer ahigher degreedf pratedtion indude supported palyvinyl doohd, Viton (aregsered trademeark of
DuRort for itsfluorodegtome metaid), and Narfal, afleddelamingte used inthe Siver Sidddove
menufadured by North Hand Pratedtion. Flessenatetindt themantion of tradenemesaor commeardd
produdts does nat condlitute endorsament or recommencition by NIOSH.

The4fledbleexhaus hoss located & the SEM findl ingpettion areg, hould belengthanad topamit the
exhaud gpening to reechwithin 1 to 2 indhesdf thepaint of wark. During our vist thesehosesswere4t0 6
inchesfram the paint where the dedronic componentswere deened with solvert, soldered, and
toucheckup with apdyurethene seder, addancetoo gret for the exhaudt ventilation sysemto beefedtive
Smilar edhaud hosesusd inthe sdlder toudup areawere aUfidently long to permit locating theexnaust
within 2inchesof thepant of work.

Good housskegaing Should continueto beemphesized to prevant dust and fumesfrom sl daing oparaions
fromacoumulaing onwork urfaces I dlowed to build up, concatrations of theseflux metaidsinthe
workroom ar will increese because of ar movamant reuigpending the pattides

Thelocd exhaug sygem onthe Detrex modd degressr Should bereanginesred toimproveitsdfidancy.
Theaurat location of theexhaugt dudt morereedily ventilatesthe generd room ar then the vgpor degreessr.

Rarsord expoauresto mehylenedilaride (sdlvert M-17) should bereduced to thelowest feesblelevd. If
posshle thissolvart shauld be sUbstituted with alesstaxic meteridl.

Raiadic aurvallancefar parsgent and recurrent medicdl symptomsshould beundartakeninthe SEM aress
urtil itisdeer thet theleve of symptormshesdiminidhed

IndLerid hygenemonitaring should continueinthe SEM arees as outlined in the pariadic monitaing
ghedulerecommended by the GTE IH and loss contrd provide.

Redrouaion of exnaud ar fromthe SEM aressisnat recommeanded conddaing theaganispresantly baing
ussl. Becausedf patentid aouteand dronic hedlth efeds of severd of the compounds eveninlow doses
efatsshould be medeto reduice expoaureshy dimingting the pradtice of ar redradaioninthe SEVI
Ogpatmatt.
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TABLE1

SolvasUsad In Sanderd Hedronic Modue Assambly Arees
GTE Products Corporation

Williamsgpat, Rars/ivania
HETA 87-250

Conathere urethene prepolymer. Manufadiured by Congp, Inc.
2% odloolveaogete
1Boxylee
Zotduenedisocyarete (freeresdud)

Conathene CE-1155, Pat B polyurethene auring egant. Manufactured by Congp, Inc.
17.6% odloolve aogate
175%tduene

S8 Savent. Manufactured by Congp, Inc.
>4F/tduane
<55% odlosolveacdate

M-17 Solvat. Manufactured by John B. Moare Corporation.
mahylenediaide
tidioroghylene
terahydrofuran

No. 1587 roanflux. Manufactured by Keter Solder Comperyy.
T/isopropyl doohal
24%raan

Hdllis225 Sodaing Hud Manufadured by Chevron.
92.5% hydrocarbon beseall

75 faty avidsand phendic anioxicrt (proprietary adtives)

Fen"R' TMSSavat. Manufadtured by E.I. DuRont DeNemoursand Compary.
MY trichioratrifluorogthene
5.¢ethyl doohd
03%onitromathene



TABLE2

Fregquenty Reported Symptams?
GTE Products Corporation
Williamsgpat, Rars/ivania
HETA 87-250
Symptom No. of Pearsons
Heedeche 14
Naed Imitaion/Snus Congestion 12
Byelnitation 9
Throet imittion 9
Fetigue 9
Mood Alteration 8
Fannes 6
Disrigniation 5
Dizzres 5
Diffiauity Bregthing 5

a Poodbewok-rdaed symptoms



TABLE3
Rubidhed Airbome Expoaure Limitsfar Methylene Chlaide

GTE Products Corporation
Williamsgpat, Rars/ivania
HETA 87-250
OSHA Ramissble ExpoareLimits 500 ppm (TWA)
1,000 pom (C4ling)
2,000 ppm (5-min Peek)
ACGIH Threddd Limit Vedues Curetly [00pom (TWA)
Curetly 500 ppm (STEL)

1986 Poposed Change CA/S0ppom (TWA)

NIOSH Recommended ExpoareLimit 1976 proposal 7Sppm(TWA)
1976 proposal 500 pom (Celing)
1986 proposal CALA

patsper million: patsadf vepor par million patsaf ar (by vaume)
timewaghted average avarage vdueover an 8hour dhift
dhottemexpoaurelimit highest dloweable conoatration for al5-min expoare
lowest feesblelimit thelowest eqposurethet can fessbly beachieved
cardnogan subgtance sugpetted of caranogenic potentid



TABLE4

Guiddinesfor theRadradaion o Air from Indudlrid Processes
GTE Products Corporation

Williamsgpat, Rars/ivania
HETA 87-250

Thefdloning factarsshould beconddered in detemining thefeeesiblility of rediraulation whilemeintaining edeueteworker
protection

Thedhamicd, physicd and toxicdogicd dreradidicsof thedhamicd egantsin theardream to beredraulated mugt be
identified and eveluated. Exhagt ar conianing dramicd egantswhosetoxiaty isunknown, ar forwhich thereisno
edablished ssfeexpoarelevd, shoud nat beredroulated

Al locd, deteand fedard regulationsregarding rediraulaion mugt berevieved to detemiref it isredricted or prohibited
for theredradaion sydem under review.

Theeffett of arearaulaion system mdfundion mud beconsdered. Redradaion shoud nat beatteptedif a
mefundiion could resLit in expoaurelevesthet would cause seicuswarkder hedith pralems: Subdanceswhich can
cauepamenat damegear sgnificant physdagicd harm fram ashort over-exposure sl nat beredraulated

Theavalaality of asiteblear desnar mudt beddemmined. Anar deaning devicecgoebledf providing andfiuent
ardream contaminent conoantration uffidently low to achieve acogatablewarkplace concantraions mud beavalade

Redraulaion sygemsmug incoparaeamonitaring sysem thet provides an acouratewaming o Sgnd and iscgpeble of
intiating comedive adion ar process hutdoan befare henmful conoentrations of therrediraulated dhemicd aganishuild up
intheworkplace Examplesindudeaeamonitaring for nuisancetype sbdances and ssoondary highreffiaency filter
pressuredrop and ardinemonitorsfor morehezardous meterids

Thisdeasion logic goproech was datained from pege 7-17 of the 19th ediion of the Indudrid Ventilation Manud of
Recommendad Pradtiog, pubdished by the Amearican Conferancedf Govermentd Indudtrid Hygienists Committeeon
Induetrid Ventilation, Lansng, Michigen, 1986.



