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. SUMMARY

OnMarch 12, 1986, the Nationd Ingtitutefor Oooupetiond Sefety and Hedlth (NIOSH) recaiveed areguest froman
authorzad rgresntative of the Inlemetiondl Chemicd Warkars Union, to evduete amployee expoaresto nidkd inthe
Foaadties Depatmant a the Amarican Cyanamid, Michigen Gity, Indienaplart.

OnAgpil 17, 1986, NIOSH invedigatars condudted aninitid survey of thefedlity to dotain beckground informetion ebout the
workforae indudtrid processes and medicd, sy, andindudrid hygeneprograms: Additiondlly, awak-through evaugtion of
thremulle aeawasconducted. OnNovamber 12-14, 1986, anindudrid hygenesurvey was condudied to drarediarize
employesexpoaresto medsand dugs Rersond and gengrd areaair sampling was condudted in theimpregretion ares, the
mulle areg, and the product loed-out aea

Airbomesamdes adledted for madsweareandyzed for 28 padificdamantsof taxicdlogicd impartance. Ardlyticd resuts
showed the presancedf duminum, malybdenum, and nickd ondl 11 ar sarpesandyzed. Additiordly, Sx ather metds
induding calaum, adblt, copper, iron, megnesum, and zncwareddiedted on somesamdes: Mdybdenum conoantrations
ranged from 001 to 012 milligrams per aubic meter of air (mgyM); noneof the: samples exossded the Ooouptiond Sofety
and Heelth Adminigrations (OSHA) Pamissble Expoare Limit (PEL) of 5mg/M2. Nickd conoentrationsranged from 0004
00.29 myM?3; 6 of the 11 samples exossded the NIOSH Recommended Exposure Limit (REL) of 0.015 mg/M?, but none
exossded the OSHA PEL of LOmg/M3 for nidkd. Aluminum concantrationsranged from 0,07 to 009 mgM, noneof the
samplesexoasded the ACGIH TLV of 10mgM3. Al other metalsdetected did nat exossd any of the gpplicable
emvronmand aitaia

Therestsof parsord and genard areair sampling for total dust ranged from 061 to 5,69 M onthe Sx sarples
adyzad. Theeredltsaedl bdowthe ACGIH TLV of 10myM3 for nuissnoepaticulates however, becauseof the
pressnced nickd thesedudscannat be conddered nuisance particulates

Onthebessof thedetadataned duning thisinvestigetion it hesbeen determined thet employesswarking & the Amarican
Cyanamid, Midhigen Gity, Indianafaality in theinmpregetion areg, themuller room, and the product loed-aut areawere
exposad to arbome conoantrations of nidkd inexcessof theNIOSH REL. Recommendationsfor redudng employee
expoaresaepresatedin Sstion VI of thisreport.
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INTRODUCTION

OnMarch 12, 1986, the Nationd Ingtitutefor Oooupetiond Sefety and Hedlth (NIOSH) recaved arequest from
an authorized represanidive of the Intemetiondl Chemicd WorkersUnion (ICWU), to evdugteamployee
exqoaresto nidkd inthe Speadties Depatmat & the Amaican Cyanamid, Midigen Gity, Indanaplant.

OnApil 17, 1986, NIOSH investigetars conduited aninitid sunvey of thefadlity whichinduded angpening
conference during which bedkground infametion about thewarkforos, indLetria processes and mediicd, ey,
andindudnd hygeneprogarsa theplat weredisoussad. Fdllowing the gpening conferenceawak-through
evdugtion of themuller wascondudted. Theinfarmnation datained during theiniid Sunvey wesused to devdgpanar
sampling pratoadl for afdloa-up evironmantd suvey. Duetoinfreguat usedf nidkd duning theprodudion of
cadyds anevironmeanta suvey wasnat possbleuntl thefl of 1986.

OnNoveamber 12-14, 1986, aNIOSH indudrid hygenist condudted enindugtrid hygenesurnvey a the Ameican
Cyanamid plart in Midhigen Gity, Indiang, to evauete amployeeexpoaLresto maasand dugsduring the producion
o nickd cadydsfor thepardeumindugry. OnMay 5, 1987, aninteim |ter presanting theervironmentd findings
of theNovember, 1986 arvey, dong with prdiminary recommendations westranamitted to dl interested parties

BACKGROUND

A. Hat Produdion and Workforoe

TheAmaican Cyanemid Company'sMichigen Gity, Indiang, fadlity menufedures caldystsfor the
petrdeumindudry. Thecompany manufaduresseverd different produdswhich conss of ametd
impregneted onanduminaslicabese: Thefinghed cadyd isproduced inthe Speddties Depatmant. The
Michigen City, Indianafadlity weshuilt in 1951 and the muller department wes added in 1974. Thefadlity
providesamployment far about 96 workers 33 adminidrative parsonnd, and 63 produdionwarkers

B. ProoessDesxiption

The Speddties Depatmant isdvided into threearess theimpregntion areg, themuller areg, and the
product loed-out area. Intheimpregnation areaoneamployes preparesthe slutionsfor eech produdt. The
indvidud ingredientsare addad to the mixarsbath menuelly and autometically. Add sduionsare
auomdicaly piped into mixeswhich arelocd edaug ventilated. Mdybdenumand nidkd povdasare
added totheadd sduionsmancelly. Bagsdf malybdanum axide powder aremenuely dumpadintothe
mixas Nidd axideponder ismanuely soooped out of 56 gdlon drumswith hend hdd meta sooopsinto
grele 5gdlon contanars weghed, and then dumped into themixerscontaining theadd sdlutions: The
lutionsaremixed, piped to doregetanks and then pipad tothemullesswhenneded. Themuller gparator
auomticdly drargesthe sdutionsand duminapondasinto themuller mixer viacontrd pend. Theproduds
aebleded inthemuller and dumpead into ahopper onefloar bdow. Themetarid which hesasami-sdlid
cordgengy isforoad through an extruder which hepesthefind produtinopelles Thepdlgsaresat via
conveyar through adryer and cdaner which further driesthe produdt a high temparaures Theproduct
procasds viaconveyor to the product loed-out arleawhereit is pedkaged and sant to thewarehouse for
doregeand hipmat tothecudome.



C. BEgneaingadResord RaediveCotrds

Themixasintreimpregnation aeaand themulle mixasaelocd exdnad vatilasd totheousde The
impregnetor operator isrequired towear 3M 9900 digposatle meskswhen wieighing nickd oxide poader
and when dumping maybdenum powder ino themixa. Themuller oparaar, and themuller hdper ae
provided with 3V 8710 digposeledudt mesks

IV. EVALUATION DESGN AND METHOD

OnNovamba 13 and 14, 1986, warkerswere monitored for exposreto medsand told dust. Gengrd areaar
sampeswereadledad inthemuller roomand a thebegging oparaion. Ganerd areaar sampleswaredacedin
aesswWharetheemployesswerelikdy to bepresant. Rersond sampleswere adllected near thebreathing zone of
warkasintheimpregraion areg, themuller room, and the product lced-out area

Air saresfor toid dug were cdlledted on preweighed payvinyl dilanide (PVO) filtersand sasmplesfor meds
wereadledted on mixed cdluicse eter mamirane (AA) filtes: Thefilter mediawere comnedted viatygon tuing to
bettery operated pumps oparating & anarr flow ratedf 20litarsper minute (LPM) for totd dug and a anar flow
raeof L5LPAMV for meds

Thepreweighed PV Cfiltarswareandyzed gravimetricaly for totel dugt? All AA filtaswareardyzed via
inductively coupdled Argon plasmaraiomic emission Spedtrosoopy (ICRAES) aooording to NIOSH Method No.
7300; atednigquewhich providesfor thesmultaneous andysis of 28 metds of taxicdlagicd importance! A ligt of
thesedemantsand thar careponding andyticd limitsof detedion arepresanted in Tedlel.

V. EVALUATION CRITERIA

A.  Bwviromatd Brdugion Qitaia

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t endloy
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 exqposresare maintained
bdowtheelevds A sl paoatagemay expaience adverse hedth efedtsbecause of individue

aogtiblity, apreexiding medica condtion, andlor ahyparsanstivity (dlergy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
eviromat, or with medicaions or persord hehitsof thewarker to produce hedlth effedsevenif the
oocypationd expoaresare contrdled & thelevd sat by theevdugtion aitaion. Thesecombined dfedsare
often not consdared intheevdugion aiteia. Alo, some sUidianoes are aosorbed by direct contact with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoaure. Firdlly, evdugiion aitaia
mey chengeove theyearsasnew infametion on thettaxic effeds of enagat becomeavaldde

Theprimary sourossof evironmantd evduetion aitaiafor thewarkplaceae 1) NIOSH Reoommended
BExposreLimits(RELS?, 2) the Amaican Corferenceof Govammantd Indugtrid Hygienists (ACGIH)



Threshdd Limit Vaues(TLVS?, and 3) the U.S Department of Labor/Ooouptiond Sefety and Heelth
Adminigration (OSHA) cooupationdl heelth tandards’, Often, the NIOSH RELsand ACGIH TLVsae
lower then the coresponding OSHA dandards Bath NIOSH RELsand ACGIH TLVsuaudly arebesd
onmorerecat infametion then arethe OSHA dandards The OSHA dandardsdso mey berequired to
tekeinto aooount thefeeshlity of contralling eqpoauresinvaiausindudrieswheretre agantsareussdt the
NIOSH RELS by contrest, are besad primerily on concamsrdating to the prevention of cocupationd diseese
Inevduging theeqpoarelevdsand the recommendetionsfor reduang theselevdsfound inthisrepart, it
should benated thet indLetry isrequired by the Oooupetiond Sofety and Hedth At of 1970 (20 USC 661, e
5}) tomest thoselevd s padified by an OSHA dandad

A timeweghted avarage (TWA) exposrerdasto theaveragearbome conoantration of asubdance
duringanomme 8to 10-hour warkday. Some sUbdances have recommendad hort-tam expoaurelimits
(STEL) ar caling vdueswhich areintended to Spdemart the TWA wharethare are recognized taxic effeds
fromhigh, Short-tem expoaures

A lig of thesampled sbdanoesindudad in these evdugtions and ther godliceleenvironmenid aitaiaare
providedin Teble2. Far nidkd whichwesfoundinexcessof theNIOSH REL thefdlonvingdsoussonis
presented.

Heglth Effectsof Nidkd 2478

Méadllic nidd and cartain soludenidd compoundsuch asdugt ar fume can cause sasitization denitis
and mey produce cancer of the paranesd sSnusessand thellung nickd fumeinhighconoarationsisa
regaratary initant. Severebut ransent preumonitisintwo warkesresLited from exposureto nickd fume in
onecause, expoarewasfor 9x hours and pod-inddent sampling suggested anickd concantration of 026
myM2, "Nidkd itd' isadamdtitisres iting from sarstization to nidkd; thefirt s/mpomisuaLdly itdhing,
which cooursup to seven daysbefarekineuption gopears: Theprimary skinerypioniserythametous o
fdlicular; it may befdlowed by supafidd dsreeuoas which dschargeand becomeaudied, or by eczamg,
inthedronic dages pigmented ar depigmented plaques may befamed. Nidkd sansitivity, onceaoquired, is
goperently nat logt; recovary from the dametitis usLelly coourswithin seven days of cessation of expoaure, but
mey tekesavard wesks A worker who hed deve oped cutaneous sansitizetion d o devd oped goparant
athmafrominhelaion of nidkd sufate immundogic udiesshowved dralaing antibodiesto thesdlt, and
conrdled expoaureto asdluion of nidkd sulfateresuted in decressad pumonary fundion and progressive
dysoneg; thepossihlity of devdoping hyparsansitivity pneumonitiscould nat beexduded. Inanimes findy
dvidsd metlic nidkd wascaanogenicwhenintrocuioad into thepleurd cavity, musdetissg and
Sbouanenustisses ratsand guineapigs exposad to aconoantration of 15 mg/ME of powdared metalic
nickd developad melignant nepplaams Sevard gaidemidogic dudieshave shoan aninoressed inddence of
canog of the paranesd Snusesand lungsamong warkasin nidkd refingiesand fadtaries ugaidon of
caanogaaty hesbean foousad primerily on rearable patides of nickd, nidkd subaLifide, nickd axide, and
onnickd cabonyl vaoor.



VI.

VII.

RESULTSAND DISCUSSON

Quditativeand quentitativeardyticd reatsfar meidshy ICRAESaepresatedin Tablell. Thesereadtsshow
thepresanceof duminum, maybdeum, andnickd ondl 11 ar samplesthet wereardlyzed, al2th samplewasnat
andyzed dueto evidencedf tampaing duing thesampling period. Inaddition, to thesethree madls sx ather metds
induding caldum, cobett, copper, iron, megnesum, and Zincweredeiedisd on omesamples

Theresitsof parsond and generd areaar sampling far themdials malybdenum and nidkd, arepresanted in Teble
I11. Mdybdenum conoaniraionsranged from 001 to 012 milligrams per cubic meter of ar (mg/M); nonedf the
samplesexosaad the Ameican Conferancedf Govarmentd Indudrid Hygiengs (ACGIH) Threshdld Limit
Vaue(TLV) of 5myM3. Nidke concantrationsranged from 0.004t0 020 mg/M2, 6 of the 11 samples exosaded
the NIOSH Recommended Exposure Limit (REL) of 0015 mg/M3, none excsaded the Oooupeationd SAety and
Heelth Adminigration (OSHA) Pamissble Expoaure Linit (PEL) of L0mg/M2. Inaddiion to malylbdenumand
rickel, duminumwas detected on dl 11 samplesand wis found in concantrations ranging fram 007 to 009 M,
nonecf thesamplesexasstad the ACGIH TLV of 10mg/M2 for duminum. Al ather metalswhichweredetedied
ddnat exosd ay of theavironmentd aitaia

Theresitsof parsond and gangrd areaar sampling for tatd dugt arepresanted in Teble V. Thesamplevaues
ranged from 061 to 5,69 myM?2 onthesix sarpleswhichwareardlyzed, asavanth samplewas nat anelyzed due
toevidencedf tamparing during thesampling pariod, and an eighth sampleweslogt during the sanpling period.
Theeredltsaredl bdow the ACGIH TLV of 10 mg/M for nuisance particietes however, becauseof the
presencedf nickd and ather measwhich have moresringent evironmentd aiterig, thesedugisshould ot be
consderad nuisance particulates

Digposshle half-mesk (3M 9900) resaratarsweareavaladleto employesswarking inthemuller aeaand the
impregretionarea. Thesemeskswerenat waom by theamployesswarking inthemuller, but weswom by the
impregretar gparetar during theweighing of nidkd and whiledumping nidkd and malybdenumintothemixas
However, thistyperegairator isnot recommendad by NIOSH far usewith patentid caranogens: Nidkd
compoundsareconddeared by NIOSH to besugpett cardnogans: Intheabsencedf evidenceto thecontrary,
nickd metd and dl inorganic nidkd compounds whenairbame, should beconddared cardnogans: Theproduct
baing menufectiured during the November 1986, arvey contained nickd meid and andyses of samplesadllected
show thepresance of nickd abovethe NIOSH REL.

CONCLUSONS

Basad on the detacdlledted it can be conduded thet employesswarking intheimpregretion areg, themuller room,
and the product |ced-out areawere exposed to excessive arbome conoantrations of nidkd incomparisontothe
NIOSH REL. Sneethisprodudisaonly onedf severd whichaemanufedurad inthisareadf thefadlity, thetaxiaty
o theindvidud componantsof the productsbaing menufectured should dways betekeninto considaration when
cdaminingwhet pratedive messresshould beteken



VIII. RECOMMENDATIONS

Inview o theevironmantd findingsthefdlomng recommeancitions (provided to the comparny add unioniinthe
interim reports) weremedetto andiorae exiding or potentia hezards and to provide albdtter work environment for
anpoyess Theserecommandationsshoud beimplementad if they havenat dreedy been completed

1

Duning theevironmentd aurvey of Novembear 1986, alesk of powdersweasnoted onthewest mulle.
Gaketsand ssdlson the mullersshould bergalaosd where necessary and apreventive maintenance
program shoud beinmpdamented to prevart fulrelesksof metgidsfromthemulles Redudngdgt
emssansframthemullesshoud sghificanty reduicethe housekegaing repuiramantsinthemuller aea

Engnesring conrdsshould beinddled intheimpregretion areatto conird thegengraion of nidkd dugisand
aher metaidsand tominmizeemployeeeqoares Rasond ssamplesodlledad from theimpregnetor
operator indicated thet airbome concentrations of nidkd werenearlly 20timestheNIOSH REL.

All acoumulaed duig inthemuller areaand ather aress of thefaallity should bedeaned ypand aregular
housskegaing schedle should beimpamanted to prevant fuiureaccumulation of duds

Theramovd of aoccumulaed dugisshould beaooonmplihed by theusedf avaouum sygem. Dry svegaing
techniquesshoud nat beusad. 1dedlly, acantrd vaouum system equipped with ahigh efidency particulaear
(HEPA) filter Should beinddled inthemuller areato acoompish housskegaing adtivities A partadevaouum
sydem equipped withaHEPA filter could beusad asan dtametiveto theinddlation of acentrd veouum
g/dam

Until effediveengineaing contrdsareinddled, the usedf an gopropriate reairator should berequired and
aeforcedintheimpregnation areg, the muller room, and the product loed-out areas. Duing our
evironmanid survey of Novembar 1986, thereweas some confusion regarding therequired use of
regaraorsinthemule aea

Whentheinddlaion of engineging contrdsare completed, the aress hould be monitared far arbome
concartraionsof nickd to deeminethedfediveness of thesecontrds

The presant regairator program should be thoroughly reviewed and updeted to prevert any further confuson

regarding themendatary usedf goproprigerearatars: Theresarator program should comply with dl
requirementsof 20 CFR 1910.134.

NIOSH recommendsthet supplied ar reairators be ussd when exposad to arbome conoantrations of
cadnogasinexaessd theNIOSH REL. Airbome conoantraionsof nickd wereddietted (in excessof the
NIOH REL) intheimpregretion ares, themuller area, and the product loed out area
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Tedlel
HeamasArdyzed by ICR-AESand Ther Caresponding

Ardyticd Limitsof Detedtion
Amaican Cyanamid
Midhigen Gy, Indana
HETA 86-251
Ardyticd Limit of Detetion
Hemat (miaogamspe sanple)
Alumirum 10
Artimory 10
Arsxic 50
Boron 10
Baium 10
Bayllium 10
Cdaum 50
Cadmium 10
Cobt 10
Chramium 10
Copper 10
Iron 10
Latharum 50
Magnesum 10
Mdybdanum 10
Nickd 10
Led 25
Seaium 10
Sive 25
Tin 10
Teluium 10
Thelium 10
Titanium 10
Vaedum 10
Yitrium 10
Zrc 10
Ziraonium 10

Nae 1000 miaogarns=1milligan



(Mel)

Alumirum
Cddum

Cobt

Ironsdts
(e

Magnesum

Mdlybderum
(sdluble)

Nickd
(sdudle)

Znc

Tdell

Medsdeteted on persond and gengd areaar sarples

Rage
(mgM)

007-0.09
0.010-0.030
0.002 - 0.007
001-0.02

0.002-0.009

0.007

001-0.12

0004-0.29

0.002-0.006

* - Asnusncepaticdae

AmaicanCyaramd
Midhigen Gity, Indana
HETA 86-251

November 13, 14, 1986

Number of sarples
deteted on

NIOSH ACGIH
REL TLV

01 01

0015 01



Tadelll
Rersord and gangrd areaar samplesfor Mdds
Amaican Cyanamid
Michigen Gity, Indana
HETA 86-251
November 13, 14, 1936

Dae JobyLocation SardeTime  SarpeVdure TWA BExpoaures(mgM°)
(minues (liters Mdybdeum Nickd
11/13/86 Muler oper/Mule room 331 572 012 006*
11/14/86 462 693 002 0.005
11/13/86 Diednenge/Mule room 37 568 008 002*
11/14/86 438 657 002 0.03*
11/13/86 Impreg. opear/iImpreg. area 366 549 003 020 *
11/14/86 401 602 001 001
11/13/86 Prod. lcedrout man#1 Cdadner - 360 540 001 0.004
11/14/86 429 644 003 0.04*
11/13/86 Spec. hdpa#2 Cdang 359 538 002 0.007
11/14/86 424 636 003 001
11/13/86 AreasampleProd. loedrout desk 362 A3 NA NA
11/13/86 AreasamdeMuler room 32 528 010 004*
(bewenmulley
ENVIRONMENTAL CRITERIA: NIOSH REL 0.015
ACGIHTLV 50 10
OSHA PEL 50 10

* - Exoseoad the mogt dringent evironmentd aitaia(NIOSH REL).



TelelV

Rarsord and ganerd areadr samplesfar Tatd Dugt

Amaican Cyanamid
Michigen Gity, Indana
HETA 86-251
November 13, 14, 1986
Dae Jo/Location SdeTime  SardeVdume
(minutes (liters
11/13/86 Muler oper/Mule room 331 762
11/14/86 462 R4
11/13/86 Diednenge/Mule room 37 78
11/14/86
11/13/86 Prod. loedout man#1 Cdaner - 360 720
11/14/86 429 858
11/14/86 Foec. hdpa2 Cdang 424 38
ENVIRONMENTAL CRITERIA NIOSH REL
ACGIHTLV

OSHA PEL

Tatd dut (MmyM?)

231
126

5.69
Hlter logt during samplepaiad

246
061

081

100
150



