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l. IUMMARY

OnNovamber 15, 1938, theNationd Inditutefor Oocupetiond Sefety and Hedlth (NIOSH) recaived areouest
fromtheIntemaiond Assodaion of Machinigsand Aerogoece Warkersto condudt aHedth Hazard Evdugion a
MDT/Cedie, Rochester New Yark. Patentid exposreswhichwereidentified in thereguest induded dyomium,
nickd, and other dainesssed welding produdts

NIOH invedtigatorscondudted aninitid stevist and wak-throughingpedion on January 18, 1989,
Ervironmentd monitaring wes parfarmed on Feruary 14-15, 1989, On Augudt 18, 1989, afdlon-up medicd
evalustion was conouctsd

BEghteen (18) pasord, and four (4) genard areasamdleswere adlledted to daradierize amployes expoareto
wddngfumes Rasond sampleswere adlledted from thewddas shirt adllar, ouside of thewd ding hdmet.

Airbometatal dhromium conoaniraionsranged from 09to 2016 micrograms par aubic meter (uigM3), and
dromumwasddeded ondl 22ar sarples Laboraary andyssdd nat diffarentiate bewean trivdet ad
hexavdent dyome, and these detashould nat be compared toany dvome VI aitaia. Airlbomenidkd
conoantrationsranged from 2.8 10 647.8 ugM, with 18 of the 22 sampleresuits exceading the NIOSH
Recommended Bxpoaure Limit (REL) of 15ugM2. Noneexossded the OSHA Pamissible Expoaure Limit (PEL)
of 1000 ugM>.

Threedf 22 sampleresLits(2 persond and 1 ares) exoesded the OSHA PEL of 100 ug/M 2 for copper fume,
ranging from none detected (ND) to 4465 ug/ME. Expoaureto ather metaswere bdow gplicebleenvironmental
aitaia

Theavarageuinedyomiumlevd wes27 miaograrspe liter (ugL), withamedianof 1.7 ugL. Therangewesless
then LuglL (thelimit of detedtion) to 11.2 uglL.. Adiusingfor aedtining, theaverageuinedramium|levd wes 1.6

ugL, withamediandf L3ugL adaranged lesstten 1uglL to4.7 uglL. All ssmpeswearebdow theupper limit of
the populaion rdferencerange df 15 uglL, and wel bdow asuggested end-of-work-week reference vdue of 30 uglL

for oooupetiond exposre

Theaverageuinenidd levd wes 142 gL, withamedianof 108 uglL, ranging framlesstha5 uglL (limit of
Oeedion) to45 uglL. Adiuding for aredlining themeen urinenickd levd was86 ugll withamediand 70uglL ad
aranged lesthen 5ugll to 264 uglL.. Twevewddears(55%0) weareabove the populdion rferencerange of less
then10uglL.


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

Tharewasasgnficat cordaion bewen theurinenickd and dyomiumlevds(cordation codfident =044; (=821 +
209x; p=0.36). After adjusting for cregtining the corrdation coeffident was 056 (y=4.73 + 2.4x, p=0.007).

Basad ontheresitsof theevironmanta and medicd evdutions the NIOSH investigetorsbelieve thet apatantia
hedlth hezard exidsin thewd ding department from excessve erployes expoaureto arbome nickd and copper.
Recommendationsaremedein Sedion VI of thisrgpart to improve vertilation and reuire the use of parsord
praediveequipmant duingweding goaraions

KEYWORDS SC 3443 (Med Feication), nickd, dyomium, oopper, med fumefeve, danessded, dailizas
medicd monitaring, welding.



INTRODUCTION

On November 15, 1983, theNationd Indtitutefor Oooupationd Safety and Hedlth (NIOSH) recaived areuet
froman authorized employeergaresanidive of the Intemationdl Assodation of Madhingsand Aeospece Warka's
to conduct aHedth Hazard Evdugtion a MDT/Cedllein Rodhester, New York. Thereouest dated thet
employessinthe Wdding Departiment wereexpaiendng neuses, hesdaches gedraintedtingl iliness dhest pain,
dotnessdof bregth, and paininthar edremities Potentid expoauresidantified inthereguest induded dyomium,
nickd, and ather dainesssted welding produds

NIOH invedigetors conducted aninitid Stevist and walk-through ingoedion on Januery 18, 1989, Copiesdf
previousindudnid hygenesurvey resitsweredatained far review. Thesereportsindudedt Januery 20, 1983
repart by the Hartford Insurance Company; repart of the ne 25, 1986 aurvey by NATL.SCO (Nationd Loss
Contrd Co)); Sate Of New Y ork, Department of Labar, Divison of Sefety and Hedth 7(c)(1) OSHA
conautationingpedionsof January 22, 1987, Jly 23, 1987, Uy 30, 1987, November 5, 1987, and Al 12,
1988, Basd onthesereviews aNIOSH evironmentd sampling pratood wasedahlished tofoausonthe
wdding opgaions Environmenta monitaring wes parfarmed on Felruary 14-15, 1989, Reaitsof the
eviromentd monitaring werefawerded to thecompeny and uniondffiadsaon uly 13, 1989, Aninteim repart of
evironmantd resitswas sant to compery and union dffiddsin Augug, 1989, On Augudt 18, 1989, afdlon-up
medicd evduetionwesconduded. Medicd restswaresant to theindividuel medicd sudy pertidpenison
September 28, 1989, with an explandtion of thetest vaues

BACKGROUND

MDT/Catlemenufadiuresdainess ed dailizer unitsprinmaily for themedicd community. Seilizarsrangeingze
from 8inch table-top moddsto 60-inch, Sngledoor powvardaves Appraximatdy 3s0woarkasareamployed a
thisfadlity, of which 37 aewddas  TheWdding Depatmant oparates 2 shifts with 23wddasontheday dhift
(7:00am- 330 pm) ad 14 onthenight hift (330 pmtomidhight).

Themgarty of weding goarationserpoy acwddng meid-inat ges(MIG), tungdentinat ges(T1G), hidded
dick wdding, and autométic rabat weding (Ao MIG). Heium, argon, and caroon diaxide are used esshidding
gess Mog of thebesemetaid isnickd-dad 9ed, and many of thefille metdscontain nded and dromium: Two
of themos commonly used dedtrodes are Incond-92 and Mond-60 (bath trede nemes). Incond-92 contains
71%nickd, 17% draomium, 8%6iran, 3betitenium and 2% menganese. Maond-80 contains653%o nickd, 01%
dramium, Z7/% aopper, 4% menganese and o titanium.

InJanuary, 1983 asppied-ar reairatory protection sysemwasinddled by thecompeny for usswhenwdding
inddetanks Thissydemweasprompted by evironmeantd monitaring resutswhich indicated apatentid for excessve
azoreexpoaresduingwdding of theintgior



samsd thedailizas Therearator ar supdy isdravn from compressorswhich dso sy plat ar.

However, theregairator air isfirg pessed through afiltaing sygem and hesanindine cabon monaxide (CO)
monitor. Therehavebeen frequent complainisfrom employess bout thequity of thedr ayplied tothe
regairators which hesled to thar intemittent usege: 1n addition, workersreported thet there heve been severd
damsfromthe CO monitar, whichwerenat inveigetad e thetime: Thebregthing ar westheaujedt of the Uy
23, 1987, conautation ingpection by personnd from the Satedf New Yark. Thelreathing ar wasdgtamined
"acogptable’ (no CO or hydrocarbons detected), but the Stateingoector messLred excessve dryness of the supplied
ar (1-2rdaive humidity).

All wddasareinduded inthe plantsregairatary protection program and havereodved raning intheuseand
limitaions of theregairators: In addition to the upplied ar rexairators weldarsrouindy weer 3VI, Fremium
Weding FumeResairators Modd 9925. Theseare digoosable modd swhich gppear to have gained acogptance
anongempoyess Wddasaedsoindudedinthepantshezard communication and hearing consavation
progars

Eachwdding dationistataly confined benind cdlored pratedivesreans: Thesearangeand blue sreans protect
pessardoy and ather workersfrom eyeflagh.

Bath generd and locd exnaugt vertilation are usad in thewdding departmant. Ganard ventilation edreudsar
thraughthecalingtotheoudde A flexdibledudt, atached to amechenicd exnaud fanislocated neer thepdlaama
autingmechine Inaddition, partedle redradaing ednaud sydersaeavaladeinthewdding aeafor usewhen
wddnginhardtoreechaess These partablesydamsfilter thear befarerearadaing theexnaud. Theblueheze
thet dneraderizesmany largewdding Sopsswesnat evidat & thisplant, indicating the efediveness of theventilation
g/dem. Ineddtion, thewdding areagppeared desn and ardaty.

EVALUATION DESGN AND METHODS

A. Bviroomaid

Air ssamplesfor wdding fumeswere adllected on mixed cdlulose et filtas Rersond ssamplesweare
odllected by pladng thefilter cassdtes near thelresthing-zone of thewarkas: Thefilterswerelocated
ousdedt thewddashdmet. Therefore, the detado nat tekeinto acoount theamount of protedtion
believed to bedfarded by thehdmet. Thefilter mediawereconnedted via Tygo™ tuking to
bettery-operated sampling pumps a cdibrated ar flovsranging from 1510 2 litersper minute (LPM). The
filterswereandlyzed usng indudively coupled argon plaama-domic emisson pedrasopy (ICRAES)
acoording to NIOSH Method No. 7300, atechriquethet pamitsfor thesmultaneous andlysisof



28madsdf tadiadagcd impartance: A lig of thesedemantsand ther coresponding andyticdl limitsof
odedionispresmtadin Tadel. OVI andyssweasnat gpadificaly repuested becausethe mgarity of the
weding oparations(i.e, MIG and TIG) would not beexpected to produice this cortaminent 2

Samdling far catbon monaxidelin resairator breathing ar and around the aresve dladting boath wes
aooomplished using Drasga™ lengthvof-gtainindicator tubes and @100 oc bellows pump.

B. Medicd

Theinitid medicd evaugion conducted on January 18, 1989, conssted of areview of the OSHA 2001logs
for 1986 through 1988, awdk-through ingpedion of themedicd fadllities and privateintavienvswith 18
employess OnAugLg 18, 1989, afallow-up medica evaugtion was conduded, congding of awork
pradicesand symptom questionnaire urvey of 22 wddersand an enckof-work-week pod-dhift urine
smpewhichwesandyzed for deamingtion of dromiumand nidel.

V. EVALUATION CRITERIA

A. BEvirommad Bvdugtion Qiitgia

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
emvronmand evdugtion aitaiafor asssssmat of anumber of dhemicd and physcd epats Theeaitaia
areintended to uggest levd s of expoaureto which most warkersmay be exposad up to 10 hours per day,
40 hours par wesk far awarking lifedimewithout expariendng advasehedth effedts  Itis however, important
to notethet nat dl workerswill be pratected from edverse hedlth effedtsif their exqpoaresare maintained
bdow theelevds A srdl parcantage of workersmay expaienceadvarse hedth effedsbecause of

indvidud susogptiblity, apre-exiding medical condiion andlor by ahypersansitivity (dlergy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
eviromat, or withmedicaions or persord hehitsof thewarker to produce hedlth effedsevenif the
oocypationd expoaresarecontrdled & thelevd sat by theevdugtion aitaion. Thesecombined dfedsare
often not consdared intheevaugion aiteia Also, some sUidianoes are aosorbed by direct contat with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoare. Firdlly, evdugiion aitaia
mey chengeove theyearsasnew infammetion on thettaxic effeds of enagant becomeavaldde

Thepimary sourcesof evironmantd evauetion aitaiaconsdaed far thissudy were 1) NIOH aitaia
dooumantsand recommeandaions (REL ), 2) the Amatican Conferencedf Govemnmentd IndLgtrid
Hygenss(ACGIH) Threshdd Limit Vdues(TLV9), and 3) the U.S Department of Lebor (OSHA) fedard
oooupetiond heelth



dandards (PELS). Often, theNIOSH recommeandationsand ACGIH TLVsaelowe thenthe
caregponding OSHA dandards Bath NIOSH REL'send ACGIH TLVsusLdly arebessd onmore
reoat infometion then arethe OSHA dandards The OSHA dandardsaso may berequired totakeinto
aooount thefeeghility of contrdlling eqoauresinvaiousindudrieswhaetheaganisareused. The
NIOSH-recommeanded expoaLrelimits by contregt, are besed primatily on concamsrdaing tothe
prevention of cooupetiond diseese

Inevaueting theexpoaurelevdsand the recommendationsfor reduding theselevdsfound in thisrepart, it
shoud benoted thet indudtry islegelly recuired by the Oooupetiondl Sfety and Hedth At of 1970 (20 USC
651, e s50) to meet thoselevd sgpedified by an OSHA dandard.

A timewdghted average (TWA) exposurerdearsto theaverageartome concentration of asudance
duinganome 8-10 hour workday. Some sUdiances haverecommended shart-teem expoaurellimits
(STEL) ar caling vdueswhich areintended to Sypdemant the TWA whearethare arerecogized taxic
dfedsfranhigh, ort-tam eqpoares

Tade2 presatsalig of measdeedad on thebresthing zone samples dang with thar goplicele
oocupationd exposreaitaia

Infarmetion on posshle hedth efeds of excessve expoaretowdding fumesand sdedted mesthet may be
foundinwdding fumesisprovided bdow.

1. Tad Wedng Fumes nat ahewisedasifief

Thehedth dfeds assoaaed with exposureto wdding fumes are dgpendant onthetaxiaty of
indviduel componat metids: Thisdassfication godliestowdding eviromantswhere
conogtraionsdf taxic mads (eg; dramium, cadmium, 2nc) aenat inexaessof thar reoective
exqpoareqitaia Usdly inthesestugtions themgior componant of thefumeisiron axidear duminum
axide, depending onwhether thebesemetd iscarbon (mild) ged or duminum. Oxidesof thesemetals
aeconddared nuissncepaticulatesand haveaPEL of 5mg/M2. Welding issometimes assodiated
withmad furefese.

InApil, 1988 NIOH pubished "Oitaiafor aRecommendsd Sandard Weding, Brazing, and
Thamd Qutting . Inthisdocument, NIOSH recommendsasaprudat pubdlic hestth mesare!' thet
worker eqpoarestodl dnamicd and physical agantsassodated withweding bereduoad tothe
lowest conoantrationstedicaly feesble using curent date of-the-art enginearing and good wark
pracicecontrds  Exposurelimitsfor indvidud dhemicd ar physicd egantsareto be consdered uppe
boundatiesof expoaure



2. Cramiun?s®

Theknoan hedth hezardsfrom excessve expoareto dramiumweding furesare damditis
uaaration and parfaration of thenesd sptu; initation of themuoous membranes of theeyes nose ad
throat; and dronic aghmitic brondhitis Chromium compoundscan att ssdlagansin somewarke's
and may cauedamditisinequossd kin. - Chromiumexissinoned threevdencedates 2+, 3+,
and 6+. Chromium compoundsinthe 3+ datearedf alow order of taxiaty. Inthe6+ 9t dyomium
compoundsaeimitantsand corosve: NIOSH conddarsthethishexavdent form to be caranogenic.
Woarkersinthedromete-produang indudry have bean reported to haveaninareesed risk of lung
cance.

3. IronOxice Fume®®

Inhelation of iron axidefumeor dugt causesan goparently "benign’” pneumoconicgstamed sdeross
Iron axidedonedoesnat causefibrogsin thelungsof anmels and thesame probebly gppliesto
humans Expoauresdf 6o 10 yearsareusLdly consdared necessary befare changesrecognizable by
X-ay can ooour; therdained dust gvesx-ay hedonsthet may beindidingudedleframfibratic
preumooonioss

4. Nickd"®

Méallic nidd and cartain sdlubdlenidkd compounds asdudt or fume, can cause sanditization resuling in
damaitisandor eshma Nidkd fumeinhigh conoatraionsisaregaretary imitart. Nidkd is
cadnoganicinanmds and severd gpidamidagic dudieshave hoan aninoreesed inddence of canoer
of theparanesd Snusssand lungsamangworkersinnidkd refingiesand fadaries Sugaidonof
caanogeniaty hesbemn foousad primaily onrearadle partidesof nickd, nickd subaulfide, nidkd
oxide, and onnickd cabonyl vaoar.

5. Coppe®01t

Rureagppea fureisassodated with meid fumefever. Thisconditionisrdaivey rareduetothehigh
Vaporization paint of copper (2350°C) but may nevarthdess ooour during thewdding process Metd
fumefeve isan aouteiliness dheradtaized by fever and influazadike symptoms but isnoninfediousin
aign. Itischeradeized by fever, chlls sivedting, weekness heedeche, mydgias and cough, often
coming verd hoursdter the causative expoaLre and resalving without trestment, within 24-36 hours

In addition, aoppar paisoning may leed to anumber of toxic dfedts induding malic tede, excessve
sdivation, neuses, vomiting, and guigedric buming, anong athers: Chronic copper paisoning causss
hamodyomaoss Wilsonsdsseseisahareditary disorder thet may beaggravated by, but hesnat
been agribed to, indudtrid exposureto copper.



B. Hfedsaf ArcWdding on Resaratory Symptomsand Lung Fundion

Previoussudies® > havenated avariety of acuteand drvonic hesth problems assodated with arcwelding,
whichhavenat dealy bem atributedleto any snde metd fumear gesexpoare, butwhich may berdated to
thecombined dfedtsof different expoaresarested by acwdding. Somemdd fumesand gesssganaraed
by wdding areregaraary imitants and symptoms of eye, nose, and thraet imitation, aswell ascough and
phlegm pracudiion, have been reparted by weldarsin assodation with their work shift2 Weldarshave been
reparted to have an increesed prevdence of dronic bronchitis

Somedudieshavedso onnmwedasto have dedinesin pulmonary fundion compered tonormwddars
induding lower total lung capedity (TLC), lower foraed vitd capedity (FVC) and foraed expiratary valumein
onessoond (FEV1).2 However, it hesnat been possibleto atribute changessin puimonary fundionto
spadific eqpoaures and nat dl sudieshavefound lover pumonary fundioninweldas®™ Inaddition, itisnot
knoanwhether dhengesin lung fundion assodaed withweding can, inthe gosence of smoking or ather
exqoaures leedtodinicdly sgnficant onamditiesin lung fundion. Exposuresencountered by weldarsvary
with thetypedf weding process thermetaria welded, and theuse of local vertilation and persondl pratective
equpmat. Thedare itisnat posshleto mekerdidde ganardizations about hedth effedtsaf wddingindl
workplaoes Differenoesin exposuresmay exqdanwhy vaioussudiesof weldershavenat produosd
congdat reats

VI. RESULTSAND DISCUSSON

A. Enviromatd

Quditativeand quantitaiveardlyticd resitsfor meidsarepresatedin Tae2 Theeresdtsdowthe
presancedf duminum, baium, cadum, dramium, aoppe, iron, megnesum, menganess; nickd and zinc
Theranged arbome concantration for eech of these medsare presanted, dong with their carmesponding
evdudion aitaria

Individue ar sampling resuitsfor the varioustypes of weding arepresanted in Tedle4. Evironmantd
concantraionsare provided for dyomium, nickd, Zinc, aopper, iron, megnesum, mangenee, ad
duminum, whichwerepresant insgnificant amounts: Therestsreparted for dyomiumshoud be
conddared asthetatd dyomium conoatraion; i.e, thesampleswearenat padificaly andyzed for dyamium
VI. It hesbean reportad intheliterature thet MIG and TIG wdding and plasmacauiting produce vary low
dramumVI contat, wheress"didk” welding producssarddivey higher propartion of dyomiumVI (es
highas 7% df thetatd dvamium contart)? Oneexplangtion for thisisthet dhvomium V1 isauiddly rediuced
todromium 1l inthepressnce df reduidng agarisinthewdding plume suchasduminum



Total dhromium conoaniraionsranged from 09 to 2016 micragrams par aubic meter (ugMS). Nicke
conoartraionsranged from 2.8 to 647.8 ugM®, with 18 of the 22 samples exaesding the NIOSH REL of 15
ugyM®. Noneexosaded the OSHA PEL of 1000 ug/ME,

Threedf 22 sampleresitsexossoiad the OSHA PEL of 100 ugM 2 for copper fume and concartrations
ranged from ND t0 4465 ug/M®. All other detected metalsdid nat exceed any environmentd aiteria

TheexpoaLrelevdsreparted represant the conoantration of contaminanisoutsideof thewddashdimg,
which meansemployessexpoareswaeadudly lessthen thereported vdues

B. Medicd

Thereweretwo oococupationd diseesssreparted inthe OSHA 2001ogs Bath werefrom 1988, 1986 and
1987 logsreparted anly injuries Thesetwo 1988ilinessrepartsindudadt (1) apossbleoocupetiond liver
prademinarearpoysead (2) dhet panwith uticaiain another anpoyeewhilehewasweddngingdea
deilizer body.

Themaddd fadlitiesconss of adigpansay, detfed duing theday by aregdered nure A physdanis
avalddefor threedaysper wesk far anehour eech day. Duing theevening dhift, and for emargandes
employessaerdarad to anemagacy rooma alocd hogatd. Thereisnofamd medicd monitaring
program, ather then thet required to achieve compliancewith the OSHA recordkegaing reuiremants

Pivatemedicd inteviewswere concudted with 18 employees 14 of the23 day hift welders 2 of theday
shift heavy faricators and 2 of the 14 eveningweddas Symptomsrepartad duning theseinteviensare
summaized bdow.

Symptom No. reparting Peroent (N=18

Heedache

Uppe resairdory imitetion
Chet painor heaviness
Shotnessaf bregth
Abdomird panar neusa
Fetiguear mdase
Arthrdgasar mydgas
No symptoms

NN WwWh oo N
BERIRNB®RS

Inaddition, two employessnaticed symptoms of shartness of breeth, neuses, and dhet heavinesswhileusing
thear-apdied rearator inthe Rl of 1988,



Employessreparted they often did nat usethe ar-aupplied reairator because of inconvenienoe, nesd and
throet dryness and conoam for their ssfety. Thefdlowing tedlesummanizesthisfinding.

Usedf Regpiraior No. reparting Peroant (N=13)
All thetime(rédeand ou) 1 8
Alwaysirsde 3 23
Occedardlly indce 6 46
Neverirdde 3 23

Rved the18inevieved empoyessdd nat wark inddedailizer bodesand aenat induded

Employesswho oocesondlly usad thear-aupdlied resairdtor insdetanks often sad thet their dedsonto useit
rather then afumemesk dgpended onthelength of imethey pdlanned to pand inddethetark. Oneemployee
dated thet hecould nat tderate the dryness of thesupplied ar.

Insummay, duing theiniid medica evdugion, Jooredic and inconadant usedf thear-applied resairdor, s
widl asthefume mask, wasreparted by meany of thewddas Symptomspossbly rdated to expoaureto
wdding fumeswerergparted by gopraximady 61% of thewddarsintavienved.

Thefdlon-upindarid hygeneevdugion demordrated eqpoareabovethe NIOSH REL insome
wddarsfor nidkd and possbly dyomium, and abovethe OSHA PEL for copper. Theeesampleswere
ahtainad ausdethewdding hdme, hovever. Therdfarg afdlow-Up medicd evaugtion to better define
whether thewd ding conditions adiudlly produiced an ovarexposureto any of thesemeiaswias pafamed
Twohidogcindcaarsaf eqpoare (uinenidkd ad dyomumlevds adas/mptom quesiordrewee
used to assesspatentid overexposre

Thefdlow-up evauetion was conducted & theend of theffirst and second shiftson Friday, August 18, 1989.
Thead-of-wark-wesk samplewas chosan because of itsdocumented ussfulnessin evduging cumulative
exposuresto dvamiumwithout interfaing with assessment of nidkd exposures® and becauseit provided a
usgf imeframefar questionsdiredted a delemining exposuresand wark pradtioss

Twenty-wowddarscompeed the quesiomnareand bmitted auinesamde Thequesionnare dotained
damogrgphicinformation (egeand sex), wark hidory informetion far the peet wesk (totd hourswelding, totd
hourswelding fanesssed, nickddad ged, and duminum, and wedinginddeavessd), smoking and work
pradiceinfometion (useof the updlied ar resairator and fumemesk inddeand cuside of vesds), ad
s/mpomsassoaaed withwdding. Thegoat end-of-wark-wesk uinesamplewasandyzed far dromium,
nickd, and aredtinine



Allwddasweaemen TheavaageagewasHyeas Twedve(55%) waesnokas Theavaregetad
hourswelding in the pest wesk was 27, with arange df O (intwo) to46. Only 10 employessweddad dainess
ded, and anly 2 ampoyessweded duminum

Tharewasno rdaionghip bewean thetype of weding, thetatd hourswelding, or thelocaion of thewdding
(eg, wddnginsdeavessd) duing thewesk priar totheevdugiion, and theuinenickd or dramiumlevds
Tharewasaso no assodation betwean Snoking datusand uinenidkd ar dromium

Therdationgrip between hoursweldng and uinerickd and chrarmium levdswescomplicated by the
vaisleuedf theavlebleresiiratory pratecion. Of the 12 weldersdaing inddewelding, three (25%)
never used ther-aupplied respiretor, four (33%6) usad it intermitiently, and five (4296) usedit dll thetime
(Detothe corfined spece conditions of insidewelding, thoseweldars ot using ther-pplied respiretor
shoud becorsidered at rik for agphyxiation)

O thethreewddarsdang ingdewd dingwho never usad the updlied ar resairetar, oneused thefume
mesk. Twevewddas(55%0) used thefumemeask with someweding; three (23%0) used it anly while
wddngirgde

Thereadtsof thes/mptlom aurvey ispresantedin Table 3. Al of thesesymptomsweareassodated by the
patidpentswithweding. Nasd duffinesswasthemost common curent symptom, falloved by fatigue
oough, difficuity breething, eyeand throet innitation, musdeadhes and shotnessof bresth. Heedechewesthe
mogt commonoverdl symptom, fallowed by eyeinitaion, fatigue Sesing, uify nose and cough. Thus
uope regaratary imtative symptoms predomingted.

O thefour wederswho natiosd feversar chillsfromwelding, 2 (50%0) d o became neusessted o vomited, 3
(75%0) naticed jaint pein and cough, and dl 4 noted musde adhes fatigue, heedeche, and difficuity breething,
Seved yympomswere assodaed with feversand dhillsduringwelding: difficuity bresthing (p=0.000),
hesdeche (p=0.04), neuseaiand vomiting (p=0.06), and musdeaches (p=0.08). Thissymptomacomplexis
goesived metd furefese.

Theavaapeuirenickd levd was 142 miaoganspe liter (uglL), withamedianvdued 108uglL. The
rangewaslessthen 5 uglL (thelimit of detedtion) to45.1 uglL. Twelvewddars(54.5%0) wereabovethe
populaion rderancerange o lesstren 10 uglL.. Adjuding for aredtining, themeen urineniokd levd wes86
gL withamedand 70 ugL and arangedf lessthen SuglL to 264 uglL. It shoud benated thet thereis
auratly nogenardly recognized dancird for inenickd levds



Thearaegeuinedramiumled was27 uglL, withamedianof 1.7 ugL. Therangeweaslessthen 1uglL
(trelimit of detedion) to 11.2 uglL.. Adiudingfor aredlinine theaveregeuinedramiumlevd wes L6 uglL,
withamedanof 1L.3ugL adaranged lesstren1ugll to4.7 ugL. All conoatrationswerebdow the
upper limit of the populaion rferencerange of 15 uglL, and well bdow asuggested end-of-work-wesk
referencevaued 0 uglL for cooupationd expoare?®

Tharewasasgnficat cardaion bewemn therawv uinenidd and dramium deta(cardation codffiaent =
044; y=821+200x; p=0.36). After adjudingfar aredlining, the corrdaion codffident was 056 (y=4.73+
24x; p=0.007).

VII. CONCLUSONS

1

Based onthereditsof theevirommeantd and mediical invedtigetion, apotentia heelth hezard exigsinthe
wddng department from employes expoareto nidkd abovethe NIOSH REL. Inaddition, three
employesswereexposad to copper & concantrationsexcesting the OSHA dandard. Thesemessured
expoaLrelevds however, do nat takeinto aooount the pratection efforded by theuse of resairatars The
medicd evauaion supparted the condusion thet therewas an ovarexpoaLreto nickd anong thewddars
Resairetary pratecion wesfound to beusad intemittartly or nat & dl by themgjarity of wedas Theuine
nidd levdsin 55% of thewddarstesed were above the populaion rferencerange, aswestheavarage
uirenid levd, desaitethefact thet morethen 90% of thenickd compoundspresant in dainesssted welding
fumesareinsdlube and therefore poorly absored and lesslikdly to gppeer intheurine®

Environmentd messramants ugget apatantid for sgnificant eqpoaureto dyomium duning danessded
weddng Themedicd evdugion syppartad thisfinding. Althoughtheuinedramumlevdsweredl withinthe
populaion referencerangg therewesasgnificat cardation bawean themandtheuinenidkd levds This
impliesthet acommon exqposrewesreponsblefor thevaiaion foundinbath. Inaddtion, dromumVi
oooursin both sdludeand insdludlefoms thelatter baing poorly absorbed and therdfarelesslikdly to gopeer
intheuine Thus theuinaty levdsmay unda-represarnt the adud exposure

Somesymptomsreparted by wedarsareconddant with theimitant effeds of eqposuretowd ding fumesin
gaad. Inaddtion, four wddashed symptoms conadiant with et fumefever, afinding consgat withthe
higheqpoaureto copper fume

Theinconsdent usedf thear-applied regairators ssamsto be dueto employee concem over the quaity of
thebresthing ar and theexaessvedynessdf thebregthing ar. These parogionsreault intheregaratorsnot
baing usad rouindy, thus plading thewd ders a risk from bath acuteand dronicillinesses



VIII.

RECOMMENDATIONS

1

Used theedding locd exhaug vatilaion (LEV) sygamstoremovemdd fumesat thar sourceshoudbe
required.

Thosewarkeswedng for prdonged paiodsdf imein anelocaion houd useafanin conjundionwith the
LEV to prevent fumesfromentaing thar breething zone: Thefan should be dlaced gopropriady soasnat to
Odegt the LEV sydam.

The presant reairator program should bethoroughly reviewved and updated to ensurettret it isin compliance
withdl therequiramantsof the OSHA resairatar gandards (29 CHR 1910.134), induding medicd sreaning.

Theused thear-applied resairators mugt beenforosd whenweding inddethe seilizer bodies Oneway to
eurethar usswould beto provideasgoarate sydemfar bresthing ar (sgparatefromgenerd plant ar). The
pradlemsencountered inthe pest with regard to the qudlity of thebregthing ar hesled to ardudanceonthe
pat of thewddasto uetheregaraors

Wddassoud ussthefumemek a dl imeswhilewdding ousdeavess.

Ervironmentd monitaring far Chramium VI should be conduded if dick welding oparationsareroutindy
usd.
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Tddel
HementsArdyzed by ICR-AES and therr Caregponding

Ardyticd Limitsof Defedtion
MDT/Cedle
Rochegter, New Yark
HETA 89040
Ardyticd Limit of Detedtion

Hemat (maogamspe sanple)
Alumirum 10
Arsnic 5
Bayllium 1
Cdaum 1
Cadmum 10
Cobdt 1
Chramium 1
Copper 1
Iron 1
Lithum 5
Magnesum 1
Manganee 1
Mdybdeum 1
Nickd 1
Led 2
Phogohorus 10
Rairum 10
Seaium 10
Sive 2
Sodum 50
Tin 10
Teluium 10
Titanium 10
Thelium 10
Tungden 20
Vaedum 1
Yitrium 1
Zrc 1
Ziraonium 10

Nae 1000 miaogars=1milligan



Tade2

MeasDetected on Bresthing Zone Samples
MDT/Cedle
Rodhegter, New York

HETA 83-040
bdance Rage Numbe of samples NIOSH ACGH OHA
(Med) (V) Ogected on REL TLV PEL

(nugM)

Alurirum ND - 690 14/22 5000 5000
Chramium 09-201 2/22 *x 500 1000
Copper ND - 446 /22 200 100
Iron 6.6- 2009 2/22 5000 10000
Magnesum ND - 46 /22 10000 15000
Manganee 19-3%5 2122 1000 C-5000
Nickd 2.8-648 2/22 15 1000 1000
Zirc ND - 87 2022 5000 5000 5000

C-anarpoyesseqpoareddl a notimeexosd thecaling vdue

**TheNIOH RELsfar dyamium compoundsdidinguishesdryomium VI compoundswhich aeecaranoganic (REL 1
uyM®) and dvamium VI compoundswhich aee nonscardnogenic (REL 25 ugyMP). These REL sarenat goplicablefor totd
dramum whichwaesmessred inthissiudy.



Tabe3
MDT/Cedlle- Symptom Survey

HETA 89-040

SYMPTOM PRESENTCURRENTLY ~ SOMETIMESPRESENT ~ NEVER

PRESENT #H%) #H%0) #H%)

Suify nose 6(27.3%) 7 (3L8%) 9 (409%)
Fetigueftired 5(2.7%) 9 (409%) 8 (364%)
Couh 4(182%) 7 (3L8%) 11 (500%)
Tirt pein 4(182%) 6 (27.3%) 12 (545%)
Diff. bregth. 3(136%) 3 (136%) 16 (72.7%)
Thretinit 3(136%) 7 (3L8%) 12 (545%)
Musdeaches 3(136%) 8 (364%) 11 (500%)
Eyeinitet 3(136%) 12 (545%) 7 (3L8%)
Dizziness 2(91%) 4 (182%) 16 (72.7%)
Heedeche 1(45%) 14 (636%) 7 (3L8%)
Seing 1(45%) 13 (59.1%) 8 (36.3%)
Post nesd 1(45%) 8 (364%) 13 (59.1%)
RuTy nose 1(45%) 8 (364%) 13 (59.1%)
inrah 1(45%) 3 (136%) 18 (8L8%)
Brordhitis 0(0%) 1 (45%) 21 (%65%)
Hoarsness 0(0%) 6 (27.3%) 16 (72.7%)
Whesing 0(0%) 3 (136%) 19 (86.4%)
Nurbtinge 0(0%) 3 (136%) 19 (86.4%)
Fe/asdlls 0(0%) 4 (182%) 18 (8L8%)
NeLsstvomit 1(45%) 3 (136%) 18 (81/8%)

Snollenface 0(0%) 2 (91%) 20 (90.9%)



