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l. SUMMARY

OnFeruary 81983, theNationd Indtitute for Oooupetiondl Sofety and Hedth (NIOSH) received aconfidentia
reouest from employess at Hosganees Magndic Maerids Ranoocas New Jasey to evduateexposreto meid
powdarsduring themenufediuredf megnetic produds: Thisfaality produces megneis contaning thepyropharic rare
eath maasdygarasum and neodymium, and ather metaidssuch ashboron, iron, and cldum. Thepatertid helth
effedtsdesaribad inthe requiest were demditisand gestraintedting prodems

Seven parord bresthingzoneand threeganard areadr sampleswere adlledted for trece mdasduring aninitid vist
totheplant on ne15-16, 1988, Conoantrationsof iron ranged from 005 t0 95 milligrams per auic meter
(mgi), imeweighted average (TWA) over the pariod sampled. The Ocoupetiond SAfety and Heelth
Admingraion (OSHA) Pamisible Expoaure Limit (PEL) for iron axideisan 8-hour TWA of 10mgin?. The
Amaican Cofaeced Govermend Indudrid Hygens (ACGIH) Threshdd Limit Vdue(TLV*) foriron
(0xide) is5myfi?, TWA.

Neodymium concartrationsin parsondl bresthing-zone ar sanplesranged fram 003 to 50 g™, TWA.

Conoatrationsdf thellium and dygorasium, theanly ather metdsmesalred in significant amounts ranged Up to 0.16

and 053 mg/n?, respedtively. Thareareno OSHA ar NIOSH expodureditaiafor neodymiumand

dygrasum; howeve, ther propatiesaresmilar to yitrium, ancther compound intherareeath group. The

ACGIH TLV* for ytirium and rdated compoundsis 1 mg/in?, TWA. TheACGIH TLV* and OSHA PEL for

thellium (salubdecompounds) is01 mgih?. Proper skin pratection must o be ussd when hendiing soludle
compounds

thellium

Atthetimed NIOSH'ssurvey no amployessreparted dermatdlogic, gestraintesting, or reairatory prables
rdated to their work, but dueto the short exposLretime (the plant opened 2 years ago) and long latency period (10
to 15years), the presance of work-rdated dvonic resairatary disseseinthisworkforoewould beurlikely.
However, theexpodve pyrapharic reture of therareearth powdearshesreLited inemployee skin bums on the
hendsand fane and continuesto poseahedth hezard risk toworkers

Based onthesereaits apatentid hedlth hezard from exposureto necdymium and iron oxide edidsamong
employessa theHoeganees Magndics plant, Ranoocas New Jarsey. Conoantrations of thallium, if presartin
lublefam, dso exceed goplicaleexpoaurelimits: Recommendationsto reducedug eqpoaLreinthemetd
poNdarﬁp:meﬁ'rgroom dongwith chengesinwork predtices and resairatory protection, areinduded in Sadtion
VIII of thisreport.

KEYWORDS SC 349 (Fetricated Metd Produdts Not Hsawhere Classified), neodymium, dysprosum, thdlium,
lanthenides yttrium, rareearths mMegnets iron, demnditis pyropharic metds


adz1
Based on these results, a potential health hazard from exposure to neodymium and iron oxide exists among
employees at the Hoeganaes Magnetics plant, Rancocas, New Jersey. Concentrations of thallium, if present in
soluble form, also exceed applicable exposure limits. Recommendations to reduce dust exposure in the metal
powder processing room, along with changes in work practices and respiratory protection, are included in Section
VIII of this report.

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

OnFeruary 81988, theNationd I nditutefor Oooupetionel Sefety and Hedlth (NIOSH) received aconfidentia
employeereguest to evauate expoaLresto materias usad to produce megnets a the HosganeesMagneticsplart in
Ranoocas New Jasey. A subsday of the Interiae Compery, Hosganees produces sl powerful megnets
contaning thelanthenides dygarasum and necdymium for useinvaious produds induding computer dik drivees
and peske anlls Inaddition to thelanthenides boron, iron, and cldum areusad inthe produdion process: The
potentid hedlth efedsmentioned in therequest waredammndtitisand gedtraintedtingl prodems. Ondune 15-16,
1983, NIOH invesigatorsconducted anlinitid stevist to the Ranoocasdlant during which evironmentd and
medicd auveysweaepafomead. A reponseleter wassant to HoegeneesMagneticson une 24, 1938,

BACKGROUND

A. PBoossDesxipgion

Thepatislocated inasngegary, 10000-suarefoat bulldnginanindudrid perk. Limited gperations
begen on Augudt 18,1986, with full produiion ooourming in Odiober, 1987, Theplant produceshigh qudity
megneiic aloysfram powdared metd. Thedloy, composad of vaiouscombingionsaf iran, neodymium,
dygorasum, and baron, istrangported to the plant in 25-gdlon contaners: Thenugga-zed dloy
(@proximatdy 1 amindamde) isaushed to agze cgpee of pessng througha30mesh sreen. Anagon
geshlanket isusad to prevant goontansous combugtion of themetd. Thearushed metaid isthen blended with
ather aushed dloysuntil thedesred compositionisachieved. Theaushing and blending processssooaur ina
tamperature and humicity contralled room (“poavder room'”) to prevert gopontanecus combudion of the
aushed med. Adjaoant to thepoavder room, theaushed metd isdried ina”hydia™, which dso usesan
argon gesmedium to prevent goontanecus comboudion.

Fdlowing drying, themetarid reumsto the powdar room and isreduced to 25-micondiamger patidesvia
a"je mill"* uder anitrogenblarket. Thishighly flammelemda powder isthen aiented with adirect current
fidd and isodaticaly pressadinto vatioushgpesand 9zes Thepressed meteid isthen Sntered a 2040°F for
24hours Aftar aquity contrd dhedk, themegnetsundargo grinding, diding, andfird finshing. A fird quelity
contrd check ismede, fdllowed by aheet trestment prior to hipmant. In1987, the plant produocad
goproximetdy 15,000 pounds of megnets, and the projection far 1988 isbetwieen 24,000 to 30,000 pounds
A patdaganisdomninFHgurel

B. Wakface

Snceopaninginl9BG, theplart hesamployed 27 full-ime hourly employess 9 staied employess ad
gooraximatdy 30 tamporary employess (Working a theplant lessthen 60 days). Ondune 15, 1988 the
plant employed 19full-imehouly worke's 9fulltime saried employees and Qtamparary hourly
anpoyess Thehouly workesareassgnad to onedf threemgor aresswithinthe plant: thepoavder room,
thepressroom, ar thegindng area. Employessinthe powder room ratatethar job assgnmeantsand may
work & aushing, blending, ar milling themetd powdas: Thewarkfaroe hed benworking three 8-hour shifts
until unel9838, whenwork scheduleswere changed to two 10-haur dhifts

Riar to becoming afulHimeamployes, an goplicant hesamedica evaustion parfarmed by alocd induetria
medicd cante. Theevdustion consgsaf amediicd higary, physicd examingtion, completeblood court,
saum dhamidries uirdyss uinedug sorean, chest X-ray, dedrocadiogram, garomery, audomerictets
visontess and gond X—ays
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Rasord pratedtiveeguipmant provided by the compery far full-ime and temporary employessindudes
smocks sty glasses doves sngle-useresairators and hearing pratedtion. Thecomperny providesstety
shoesfor ful-imeamployess but nat temparary employess: Reopired equipmant for al employessindudes
ey gassss Hearing pratedtion and regairatars are d <o reguired for powder room employesswhilethe
aushingandje milling mechinesarein gpaaion. Sty traning cooursfar dl enployesspriar o
empoymat; honvever, monthly ssfely megingsarehdd anly for full-imeempoyess

V. EVALUATION DESGN

A.  BEnviromaid

Tenar samples(7 parsord breething-zone, 3 generd areg) were cdlledted a vaious plant locationson
Jne16, 1983 usng 37-millimeter mixed cdluloseeder filters (poresze 08 miaron) and flow ratesof
25t030litaspa minue All smpeswerediuted to 25 millilitarsafter digesion and andlyzed for trace
meashby NIOSH Method No. 7300 usng aPakinEimer ICPModd 6500 ssquantid scamning
indudively coupled plasmaemission gpecromater contralled by aRarkinBimer Modd 7300
laboratory computer! Dysorosium and neodymiumwere aross-checked for interfarenceswith one
anather and for interfarenoesfrom caldum, iron, and duminum

B. Med

All aurent and famer full4ime hourly employesswere asked to partidpetein themedical evalugtion
Theauret employesshed amedicd and cooupetiond hidiary teken, and askin examingtion
pafomed thefamer employesshed amediicd and oooupetiond higiary teken by tdepghone: To
asessthar knomMedge of warkplaoe hedlth hezards dl particpentswere questioned abot the
componantsand patentid hedlth effedts of themegnet poavder. Inaddition, dl partidpentswere asked
about usedf parsond pratection equipment and whether they exparienced skinbumsframthe
goontaneous combougion of themetd powdars

V. EVALUATION CRITERIA
A.  BEnviromaid

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
environmatd evdustion aitaiafor essessmat of anumbe of demicd ad physcd agants Theeaitaia
areintended to uggest levd s of expoaureto which most warkersmay be exposad up to 10 hours per day,
40 hourspar wesk far awarking lifeimewithout expaiending adverehedth effedts Itis however, important
to notethet nat dl workerswill be pratected from edverse hedlth effedtsif ther exqpoaresare maintained
bdow theelevds A sl paoaiage may expaienceadvare hedth efedtsbacause of individud

sogatibility, apreexiding medica condiion, andlor ahyparsanstivity (dlergy).

Inaddition, some hezardous SUbstances My at in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications ar parsord hehitsof theworker to produce hedlth dfedsevenif the
oooupdtiond expoaresare contrdled & thelevd st by theevdugtion aitaion. Thesecombined dfedsare
often nat consdarad intheevaugtion aitaria. Also, some bdanoes are aosorbed by direct contact with the
skinand mucous mambranes and thuspatentialy inoressethe overdl expoare. Findlly, evdugiion aitaia
mey dhangeove theyearsas new informetion onthetaxic effedtsof an agat becomeavaldde

Thepimary sourcesdf evironmantd evdugtion aitaiafor theworkplaceare 1) NIOSH aitaia
dooumentsand recommended expoaurelimits (RELS), 2) the American Conferance of Govemnmantd
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Indudrid Hygienids (ACGIH) Threshdd Limit Vadues(TLVSY), and 3) the U.S Departmant of Labor
(OHA) pamisshleexpoarelimits(PELS). Often, theNIOSH RELsadd ACGIH TLVS' aelowe then
thar coresponding OSHA FELs BathNIOSH RELsand ACGIH TLVS* usdly arebessd onmore
recert informetion then arethe OSHA dandards The OSHA dandardsdso mey bereguired totakeinto
aooount thefeesihillity of contralling expoauresin vaiousindudrieswherethe aganisare uset the NIOSH
RELs by coniradt, are besad primerily on concamsrdaing to the prevention of oooupetiond dissese In
evauaing theexpoarelevdsand therecommandaionsfor redudng theselevelsfound inthisrepart, it should
benated thet indudry islegelly required to meet thoselevd s padified by an OSHA gandard

A imewdghted average (TWA) exposrerdearsto theaverage artome concentration of asudance
duringanommd 8- to 10-hour workday. Some sLbdanceshave recommended shart-term exposurellimitsor
aaling vdueswhich areintended to spdemant the TWA wherethare are recognizad toxic efedtsfram high
shot-tem exposres

B. Lathandes(TheRaeEathMdds)

Thelanthenidesareagroup of 16 demantsand indudkelanthenum, carium, prassodymium, neodymium,
prametheum, samaium, ergaium, geddlinium, tetaum, dysarasum, hdmium, edaum, thuium, yitetaum,
lutetium, and ytiium. Thesemeidssharesmilar chemicd and taxicdogic propatiesand aegenardly
considared asagroupinindutia exposreevduaions? Although most waredisoovared inthe 19t cartury,
itwasnat uniil themiddeof the 20th cantury thet modt of thesedemantsweareavalablein commenadly pure
fam? Noepidemidogic sudiesdf rareeath meta exposLreshave bean reparted,

Theindudridly impartant lanthenides (yttrium, ogium, and lanthenum) areused asdloysfor dedronic
devicss jet enginecomponants caramics cabon arc coresfor light and thegter prgjectors
samiconductors and refractory axides® In addiion to procuding megnetic dloys neodymiumisdso usdin
odainggassand doping gasslesas Neodymium, and sevard ather rareearths havebentried as
anticoagulanis* Dygarosum, anonsoomoding metd, isusad in reector fuelsand reector contrdl lebs,
maaury aclamps messing neutron flux, and ssafluoresoence adtivtor in phogohors®

Compared to the ather lanthenides; yttrium producesthe most pronounced pulmonary dranges (diffuse
sdaods),>” and hesbean assodated with mild initation of the.eyes, upper resairetory trat, and kin® Other
lanthenides have besn assodated with eye prodems padificaly conjundiivitis and comeadamepe® Nether
OHA, ACGIH, nor NIOSH hesexpoareditaiafor neodymium and dygorosum. However, OSHA
ad ACGIH have edaitaiafor yttium OSHA'sPEL and ACGIHSTLV* for dl fammsof yitrium
ael mgim?, TWA. ! Sncethelanthanidesaresmilar cdramicd propatiesand heelth effedts theyttrium
limitisused to s&t exqposureaitaiafor necdymium and dygorosum.

C. Trium

Thellium, asoft, eedly fusbieheavy metd, hesaouteand dronictoxidiies? Aauteintoxication canresuitin hair
loss gedtraintesting s/mptoms and symptoms of theoantrd nevoussysem 2 Chronic paisoning can cause
pardyss endoainedisordars and psychosss? Litledataeddsfromwhichto daivean exqoarelimit for
thllium deatethefadt thet sudieshave hoan trelium, expadaly saluldethalic compounds aeedrardy
toxic* OSHA'sPEL and ACGIHSTLV* for sdudethdlium are 01 mg/in? TWA. ! Thisexpoaure
limit ishesed primerily anandlogy with ather highly taxic heavy medsand isintented to pratect ageind ovet
g/damictodaty.
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D.

Iron

Inhdlation of iron axidefumear dugt isassoaiaed with an as/mptometic pumonary dsorder, Soarcss
Sdaasscan produce det X-raysindidinguishedlefrom fibratic pneumooconioss hovever, sudiesfal to
demorgraearedudionin pumonary fundion® ACGIH recommendsan 8-hour TLV* of 50 mg/? for
ironaxide™ TheOSHA PEL for iron axideisan 8hour TWA of 10mgin#

VI. REULTS

A

Enviramantd

Tenar samples(sven parsord bresthing-zoneand three generd areasamples) wereadllected for trace
measonine15and 16, 1988, Conoartrationsof ironin persond samplesranged from 0.06t0 95 mgfin?,
TWA, over thepaiod sampled (Teble 1). Thehighest parsond samplg 95 mgin?, was cdllected froma
powdar roomworker. Thisexcaesdsthe ACGIH TLV* of 50 mgfin? for iron axideandiisjust bdow the
OSHA PEL of 10mgin for thiscompound.

Neodymium concaniraionsranged from 008 to 5,0 myi®, TWA, withthehighest levscoauninginthe
powder processing room wherethe megndlic powdearsareaushed, llended, and milled. These
neodymium ar concentraionsexcesd the OSHA PEL. and ACGIH TLV* for yttrium (end rdlated
compounds) of 1.0 mg/n?. Concartration of dygarasum, theorly other rareearth meesUred in Sigificart
amounts ranged from 0.002to 053 mg/n? (Tadle ). It should benated thet dysrasumispresart invery
grdl anounisinthe megnetic povder formuaion

Concartrations of thellium metal (no detammingtion on solulallity) ranged from 002 t0 016 mgfi®. Trelium
axide, the probble dhamicd form presant inthematd areused a Hoegerneesis howeve, rdativdy
insdludle’* Leed was deteted in three samplesin conoantrations ranging from 0,002 to 0013 mg/n?, TWA,
widl bdow the OSHA PEL. of 006 mg/h for thissubdance

Medcd

Twenty-two full4ime hourly workers (19 aurently working)) hed been employesd priar to NIOSH's
evdugionon ne15-16, 1988. Two curent workersrefusad partiipetion, and oneworker (aseorday)
wasexduded dueto noinvavemeat inthemegnet produdion process: Thus 19 full-timeamployess (16
aurat, 3fame) partidpeted in NIOSH'ssudy. Themeen agedf thesudy populaionwas Byears there
were 13 men (68%0), and 6 women (32%). Hftean of the 19 dudy partiapentswearewhite (79%), 3were
bladk (16%0), and anewas Asan (5%). Themeanlength of employmat westhreemonths witharangedf 3
daysto 19 months All madicd diagnossshed been medepriar toemploymant a theplant (Teble 2). Nine
workesreparted avaidy of symptoms(Tahle3). Threewarkarsfdt thar symptonmswearewark-rated
(hearttoum, acne, and heedache), but noneweresymptomtic a thetimeof NIOSH'sunvey.

All 16 partiapating curat enployesshed thar skinexamined; nonehed evidence of damretitisor aone
Only aredf the 19 workers (5%6) could nemea lesgt one of the componentsdf thedloy. Noworker could
nameay o thepatentid hedlth prodlems presanted by the megnet ponder.

All workersdated they usad thar persondl pratection equipment whenrequired. Thiswas carmoborated by
NIOH'sabsavations during thetwo day evaugion; however, eanployessinthe powder room did nat have
atight resairator face mesk toface sed and onetamporary employesin the poavdar roomwes oosarved
weaing ahendkerdhie’ benesth hishaf-mesk ar-punifying regairetar, apradicewhich dsuptstheface mesk



Pege6 - Hedth Hazard Evaugtion No. 83166

VILI.

tofacesHd.

During the precssding year (June 1987 to Jne 1988), 3warkarsreguired medicd trestmant for bums
aifered onthehendsand/or face: Onedf thebumsrenuired three days off wark, whilethe ather two did not
redtinlogwak ime Al of theselbums cooured asareat of the gpontaneous comboudion of thefine
ponder contaning thepyropharic rareearth meids: Oneof thesewas recorded onthe OSHA 200 Lag.

DISCUSSON AND CONCLUSIONS

Giventheddribution and typeof medical conditionsfound among thisworkforoe, there doesnat gopeer tobean
devated or unexpedted prevdencedf dseese. At thetimedf NIOSH'ssurvey no employessreported symptoms of

regaraory pralemsdueto rare earth exposLre detedtile now would be unlikdy, but could eventuglly ooour in
ponde roomamployess

Engineging contrdsar pasondl pratedion equipment can reduce parsond expoauresto themegndic poavder. The
dsposshlerearatorsusad & thetime of thesurvey (3V modd 8710) warenat effedtive becauseemployess
reported ablack nesd dscharge, or didind metlic tedie whileworking inthe poavder room.: Thefaluredf this
resairator to provide pratection could be dueto poar face seds (as noted duing NIOSH'seva ustion), andlor the
regaratorsinhlity tofilter thedust duetoitssl patidesze (25to Smicrong). Inaddition, theseregpiratars
provideinedeouete protedion from metd fumes genarated during the goontansous combudtion of the megnetic
ponde. Employessstated thet these sl “fires' ooourmed gpproximetely once par week.

Theplant shoud becommended far itscommitment to themonthly ssfety medtingsregardinginjury prevertion.
Thesemedings however, dould dsoindudetemporary employessand provideinforméation on the composttion
and hedlth efedts assodaied with the megnetic dudt eqpoare. At thetimeof the NIOSH survey anly onedf 19
fulldimehouly emdoyesscould neme onecomponant of themed dloy. Noworkesweaeavared thepatentid

hedlth prodemsfrom expoareto these componants

NIOSHSinvestigation fooused onthe potentid hedlth effedtsof themegngiic dugt powder. Equdly importartisthe
inury patentid from theexplosve, combudibdereture of thepowder. Threeamployesshaverecaved medica
trestment for bums causad by the powder, anereaiting inthree days off wark. 1n addition, the:dloy nuggetsand
ubsouent powder ismenudly lifted and trangported in 200- to 200-pound containerswithin the poavder room.
Thepowder roomisnat ergonomically designed, and trangparting these containers ould resLit in beck and foat
inuies

Thepatentid for eqposureto and patartia hedlth efedsfrom megrdic fiddswes nat adoressad in thisevalugtion.
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VIII.

RECOMMENDATIONS

1

Reduce pasord expoaresto neodymium, iron, and thdlliumin the poadear room by devegping
engnaaing contrdsulilizing locd exnaus vertilation & the audhing, lending, and jet millingoparations Bassd
ongoodindudrid hygenepradiioe, redraulaing indudtrid exhaud ar isnat generdly recommended.

Thefesshility of aredrauaing ar sygem dgpadsonindLgrid hygeneand exgneing fadiars aswel s
insuring the pratedtion of thewarkersfrom any taxic agantsinthedrdream. Al locd and Satereguiaions
regarding redraulaion mugt bereviewed to dedemireresridionsor prohibiions: Inoldrid redroulaing
g/demsmLg incoparaeamonitaring sysemwhich providesawaming o Sgnd andiscgpeble of process
shudoan befare henmful conoentrations of theredroulated egentshulld upinthework area. A suiteblear
deane, axh ashighdfidency paticaear (HEPA) filte's mud dso beusd.

Asaningim mesaure uniil engineaing conrds can beimpemented, employesswakinginthe
powder-processing room should weer NIOSH-goproved half-mesk repirators eoppped with HEPA
filters TheHEPA filtersarerecommended in consdardion of thesmell dameer patidesthet theworkes
hendeduing themilling and leding opardians

A regarator program conggent with the guiddlinesfoundin DHHS (NIOSH) Rubdication No. 87-116, "A
NIOH Guideto IndLerid Resaratary Pratedtion,” and therequiramanisof the Genard Industry
Oaoupetiond Sty and Heelth Siandards (29 CFR 1910.134) should beimplemented. Asaminimum, the
written fendard gperating prooedlresfor thereairator program should contain thefdloving:

a  Guidancefor sHeding goproved rearatorsfor pratecion egaingt paticular hezard(9). Inthis
evdudionthehezadswould inouderegirebleszemetd dugt and fumes (whenthepyropharic metels
ignite).

b. Ddaledingrudionsfor anpoyestraninginprope used theregaraors induding fit teting. A witten
record should bemeintained of repirator training and fit-teing,

c.  Dealed mantenence proosilresfor deening and dsnfeding the resairators ingoedtion, repelr and
refacamant of defedive parts and resairator Soregein uncontaminged aress

d.  Admindraiveproosiuresfor purdnesing and issuence of goproved resairaors survellanoe of
resairator use, and continued evaugtion of theresairator programiseffedtiveness

e Indrudionsfor regaretor useduring emagandes induding fire

f.  Guddinesfar medicd suvellanceof wokasto dimingethoseenrployessphyscdly or
psychdogicaly unfit toweer resairators

Raiocdcevirammentd sardinginthe powdar room far neodymium, dygorasum, thellium, and ironis

recommended.

Improved communication from menegemant to theemployess about the contants and patentia hedlth
prablems posad by thedloy povder should beimplemented to meet therequiremanis of the OSHA
Hazard Communication Standard 29 CHR Part 1910.1200.

Hydralic or mechenicd deviosstolift and trangpart the 100- to 2004pound contaners of dloy nuggeisand
ponder located inthe poavdear room hould beutilized . Until thehydraulic or medhenic lifting devicesarein
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use employessshoud hendesrdler loedsand beindruded in proper lifting tedniques

7. WamingSgnsrequiring theuse df heating pratection shouid be podied outsde the poavder processing room.
It was company palicy thet hearing pratedtion bewom by employessin thisroom when powder processing
equipmant was gperating, but nowaming sgnshed been pogted

8. Theemagaxy eyewash daionsin the powde processng and isodaic pressing aresswere nat cpeble of
plying a leegt 15 minutesof continuous flusingweter totheeyes They should bergdlaced with
emagay eyewad/shower daionscgpebledf providing copiusamounisof weter.

9.  Thecompay shoud providessely shoestodl workers induding temporary anployess Thesetemporay
workasshoud dso beinduded inthemonthly sefdly medings

10.  Itisrecommended thet dl work-rdated injuriesandlor illinessreopiring medical tregiment berecorded,
regardessof log wark ime

It should benated thet meny of theserecommandaionsweareimplamented by menegament duing theintaved
between NIOSH'sstevist and theissuence of thisfind report.
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TABLE1
TRACEMETAL ANALYSS
PERSONAL AND AREA AIRSAMPLES
HOEGANAESMAGNETICSCOMPANY

RANCOCAS NEW EREY
HETA 83-166

Sarde Sade e Conoantration, mgf™
Location Ty  Vdume() Neodymum Dygradum  Thdlium
Powdar Room BZ 700 50 053 016
Powder Room BZ 1023 10 009 002
Powder Room BZ 30 029 009
Grinder No. 7403 BZ 738 003 C ND-
Grinder No. 7402 BZ 853 014 001 ND
Grinder No. 7401 GA 903 003 C ND
AtHammamill GA A5 032 002 0.02
Near GoveBox GA 918 03 c ND
Powder Room BZ 115 05 004 ND
Powder Room BZ 115 05 004 ND
LOD (ug/sample® 50 10 10
Evaugtion Qitaial
ACGH NE NE 01"
OSHA NE NE 01"

Coatraions of padfied meteseqressed inmilligrams per auic mete, timeweighted averege
BZ =Bregthingzone GA =Gawd Area

Conoantration lessthen 001 g,

Nat Detetle

Limit of detedion for thissample s, eqoressed in miaograms pa sarde

D QOO TO®

protedion MLt beusad to prevert skin ébsoption.
NE, noreedtaiished. TheACGIH TLV for Ytium of L0mgPisusd for treraeeaths

oQ

thellium.

Iron

95

098
53

005
028
005
043
005
083
0.78

10

10

Leed

001

001
ND
ND
ND
ND
ND
ND
ND

20

015
005

All evdlgtion aiteiaare expressed in g/, timeweighted averagesfar 8 to 10 hours: Theeqpoaurelimitsfar thellium (slublefams) dso hesaskin notation, meening thet proper

ACGH TLV far sdubdetrdllium compounds: Whilethesdulity of thelliuminthesear ssrpleswes not meeaured, it wes prooedly presart asan oxide, ardatively insdudeform of
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TABLE2

LIST OF MEDICAL DIAGNOSESAMONG FULL-TIMEEMPLOYEES

HOEGANAESMAGNETIC CO.
RANCOCAS NEW ERSEY
HETA 83-166
CONDITION #EMP_OYEES
Hypatenson 2
Uppe Rearatary Infedions 2
AllegcRhintis 1
CromisDiseese 1
Gadritis 1
Tubgalods 1
Snustis 1
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TABLE3

SYMPTOMSREPORTED BY RULL-TIMEEMPLOYEES

HOEGANAESMAGNETIC CO.
RANCOCAS NEW ERSEY
HETA 88-166
SYMPTOMS #BEMPLOYEES
Heatbum 3
Aae 2
Alleges 2
Hesdeche 2
KneePan 1
SnusPan 1
Shotnessof Bregth 1



FIGURE 1
Plant diagram
Hoeganaes Magnetics, Rancocas, NJ
HETA 88-166
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