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PREFACE 


The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field 
investigations of possible health hazards in the workplace. Trese 
investigations are conducted under the authority of Section 20(a)(€) of the 
Occupational Safety and Health Act of 1970, 2£ U.S.C. 669(a)(6) which 
authorizes the Secretary of Health and Human Services, following a written 
request from any employer or authorized representative of employees, to 
determine whether any substance normally found in the place of employment has 
potentially toxic effects in such concentrations as used or found . 

The Hazard Evaluations and Technical Assistance Branch also provides, upon 
request, medical, nursing, and industrial hygiene technical and consultative 
assistance (TA) to Federal, state, and local agencies; labor; industry and 
other groups or individuals to control occupational health hazards and to 
prevent related trauma and disease. 

Mention of co~pany names or products does not constitute endorsement by the 
National Institute for Occupational Safety an d Health. 
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I . sur lMAI{y 

Un Novemuer 1, 1 ~85, the r;ational Inst i tute for Occnpational Safety nnd 
Health (NIOSH) received requests to conduct t1·10 sepnrate hen 1 th h;izarc1 
e val uati ons at Tecumseh Products, Lnusen Engi ne Division, NeH Holstein, 
Wisconsin . Une request concerned emp l oyee exposures to varors during 
the assemb ly of Drake pads in the Suu-asscmbly Department and t he seconrl 
request concerned exposures to uusts auring the gr inding , c11tting and 
dri llin g ot engine parts nt the Cam Line. 

In February 1985, ~!IOSH investi gators conducted an initi a l survey of the 
fac ility. An open in g conference vias held viith representativPs ('If 

mana9ement and the employeies {union), a 1·1a l k-tllrough evaluation of the 
fac ility \'1as cond11cted, ancl emp l oyees were interviewec1. 

On May 9 . 1985, an environmental survey was concl11cted to assess 
potent i al emp l oyee exposures to formald~hyde and phenol in the 
Sub-a ssemb ly Brake Pact area. Personal sampl es collected for 
formaldehyde near the breathing zone of emp l oyees werP he low tbe 
analytical li mit of detecti on (2 micrograms pe r sanple ). GPneral area 
air sanp l es co ll ected on top of th0 curin g oven showerl trace levPls of 
phenol (0.025 parts of pllenol p0r million parts of air (ppm) and 0.04? 
ppm). General area samples cnllecte<! at the suh-assernbly ma.chine \lere 
below the ana lyti cal limit of detection for phenol (0.01 mil1i9rnms per 
samp l e ). 'Tile Occupational Safety and Health Administration (OSHA) 
perr.iissible exposure limit {PEL) for plenol is 5 pµm ;is an 8-f1our time 
~1e i gl1ted average (T\o/f\) . NIOSll and the American Conference of 
Governmenta l lndustri e l Hygienists (ACGill) t)Qth recommend 5 pp111. 

Personal samples coll ected at the Carn Line showed TWA concentration s for 
total a nd respiratile particulates (as iron ox ic1e) rangin9 from 0.78 
mi lli grams per cubic meter (wg/M3) to 1.89 mg/M3 and from 0.15 
rng/1·1 3 t0 0 .43 r.ig/!1 3 , repgctively. Till~ current OSHA-PEL for total 
p..irt1 culate is lo.O r:ig!f13 ~11lil e the f\CGIH recomrnenrls n TLV of 10 . 0 
mg/M3, both tt1e OSHA-PEL and the ACG IH-TLV for re spirahl e particuli?te 
is 5 mg/M3 . 

Based on the environmental data ohtnined rluring this eva l uation, it has 
been determined thi\t no hea l th hazard ex i sted At the ti~P of this survey 
from exposure to forn1al dehyde and pbenol in the Suh-assernhly Brake Pi'l<i 
area . or from E>xpnsure t o total i\nd rc spirahl e nui$?nce particul a trs at 
the Cam Linc. Re commenrlat i ons are containE>c1 in srction VIII of this 
report. 

Key \lords : SIC Code ( IntPrnrl C0mbusti on E11 gi n0s), forrn;i l c1e l1yc!P, phennl, 
t ot a l and r~spirah l e nui sance µartirul ates . 
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I J. I! ;TRODUCTlOI•' 

On t·over1brr 1, 1q :, tt·e tiatirr-al Instit.11tE' for Occupatiorii"'l SafFty anci 
Health O!lOSH) rccrivec' t1Jo re<JLJest.s to conruct healtf1 hazarci 
evaluations at l ecur,,seh Pro<lucts, Lausen Enf!ine Div ision , t:ew liolst€'in , 
l!isconsin. ThE' requesters were concerned about employee exposures to 
vapors durin9 the assenhly of ~rak' parls ~n~ exposures to dust~ ~urin~ 
prin~ing, cutting and ~ril l ing of engi ne parts. 

On FF·bruary g, l~;f5, ~JIUSH irvec; ti9fltors conducterl "" initir1l survev of 
the faci 1i ty, including an openi nr conferE?nce with raprf'sentati vPs of 
rr:ana91?Ji1ent and the ernplcyees (union), ii \1alk -throurf1 PVJ l Linti('ln nf t~e 
facility, and eri1p l oyee i nt ervi c~1s. 

In tlay l~f5, an env·ironririntal ~urW'Y \•1as coric1ur t t>d tr• assess employee 
exposures to forria l de~1yde and phcinol in tf' e ~ub-a ssernb l y Bral\e Pad Area 
and total and rrspirtlb le part i culatPS at the Car· Linf' . C:n Septenher 10, 
1985 , samrl r results were transritted via l etter to the ~anageMent anc1 
the employees fu~inn). 

I J 1 • BACKGROUtJD 

A. Pl ant Production and ~~r~f('lrce 

The Lausen Engine Lliv i sion of Tecumseh Products has been in operation 
for 30 years anrl eMploys approxiriately 200 ~d~inistr~tive, 1~00 
production, anrl 50 ~airtenance personnel. lhe pl ant was operating twn 
shifts a day at the tir:e of these surveys. The coripany proriuces four 
cycl e i nterna1 ccrnhusti on engines for 9arclen tractors , 1aim movers, anr 
snmJ 1'lm1ers. 1-..r.ployPec:: C1re involved in rn·r11erous riachinin9 anr 
assembling processes along with injection nolding cf plastics, pai ntinr, 
and Pngi ne testinp. lhPse rrnuests concernf'd the assemhly of br~~e pads 
in the Sub -asseribly area and the grinding of earn 9ears at the Car1 Line. 

(l . Process uescr i rti on anrt Er·1p l nyee UL1ti es 

Pr~ l: e pars are asser1bled in tre Suh-asser.1bly departr1ent anr sent to tl'iP 
e~gine assembly line. Thi s or0ration is conriucted on an as needed hasis 
ancl renuires t110 crr1pl ryees 1vor~in~1 t~;o foll rlays per \~e"k on tre 
averape. One e1 plPvee tilipns one-l'trnrrerl fifty-s i x !'lrake pa<is on " 
shPet of cardt'loarr. l3ra l:tl pars contain a phenoli c bending res in hut do 
not contain asbestos . An ~~hes ivc rontain i n~? phenolic res in and the 
solvent JT1ethyl ethyl ketone (~ . cl<l i s appli <-'rl to thP bru l' e pads under Cl 

l oca l exhaust ventila~i on hoorl. T~f' ca rrbnard sheets (hrake rarls) ~rP 
r laced on racks insirle the ho0d and when the racks are full th0y arr 
r l acN1 ·in u curi nri ov~n (~00° F) for a twenty r1in1!te periN'. Tre bro~P 
pads are sent to the sub-assewbly machine where a seconrl e~pl0yee plBces 
the ; nc'i vi dual bra~'.e pc:r:s on ii rnat8 1 bract 0t l-1ith thP i"cll,rsi Vt' si rl e 
r0siti rne>r bet\vecn t.l1 e 1ever 2rc tile pa<i. The pars and l•rackets arP 
sent thru ~ heaterl nvcn (ebrut (~0° F) an~ thr i ndiviriual parts ~rr 
bnn~rr torether . 
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The carr. gear of the engine is proc1uced at tre Cam Line. Eriployer d11tiPs 
at the Carn Line include mi l ling, lathing, gr i nrl i n9, cutting, and 
drilling of the cam. The base metal used in the cam Wds iron therPfore, 
iron oxide dust •..iou l d be generateo during these types of operations. 

C. Engineering, Administrative, and Persona l Protective Controls 

Local exhaust venti l ation 11as provided at the Sub-assemhly Brake Pad 
area. The acthcs i ve 1vas appl i ed to tt1e brake pads vii thin a l oca l exhat1st 
ventilation hood and v1as c11red i n il sea led oven 11/h i ch was local exh<1ust 
ventilated. Assembly of the brake pud and hracket was conducted at the 
sub -assembly machine (a carouse l type oven) v1hich vJas equip rier 1-iith 
l ocal exhaust venti l ation . General ventil ati on was provided at t he Ca~ 
Line. 

IV. EVALUAT IUN DESIGN AND METHOD 

Following tt1e initi al survey, records of previous in specti ons c0nducted 
by the Occuµat i onal Safety and Health Administrati on (OSHA) were 
obtained. A review of the OSHA inspecti on recor ds showed that samples 
collected at the Sub-assembly Brake Pad area d~tected airborne 
concentrations ot methyl ethy l ketone below the OSHA, NIOSH, and ACGIH 
environmental criteria . OSHA sampling at the Cam Line showed c1e t ectahle 
ai r1.>or11e co ncentrations of nuisanc<> particulates (as iron oxide) anrl oil 
mists below the applicable environnPntal criteria . Based on these 
results sampling for methyl ethyl ketone and oil mists was not conducted 
hy NIOSH investigators. 

Sampling in the Sub-assembly Brake Pad area cons is tect of persona l 
sampling tor forma l dehyde and genera l arra samplin g fnr phenol to 
determine if thermal decomposition products we re li herated durinp the 
heat cur ing of the brake pads and heati ng of the brake pads anci 
brackets. Phenolic resin s show an appreci abl e rate of decompostion at 
temperature s above 572 1 F, tl1e pr imcry prociucts heing phenol ond methyl 
phenols, plus carhon dioxide and/or carbon mo noxide. Formaldehyde can 
b~ formed dS a minor decomposition prod11ct under oxic1ative conditions at 
752 1 For its yield may be 11 negligible".l 

Since iron 1-1as the base metal used in the car.i gear, sampling was 
conducted for tota l ana respirahle nu i sance particul~tes as iron oxide. 
Uurin g cam gear production µrocesses (grinding, etc.), airborne 
contaminants may ar i se from the abrasive , i ts bondin g mnterial, the bnsP. 
metal bei ng ground, or its surface coatinq if present.?. Since tt1e 
metal being ground ~1as not coated, this 1·1as not cons idereci a source of 
contaminants. From the industri a l hygiene standpoint, the abrasive 
mate1·i a l i s considcre(t to constitute a relatively Sf'lall portion of tile 
total gr inding emiss ions, and t~e 3 hazard from the bonding apent is 
usua l ly considered to be minor. • Studies have clearly shown that 
tl1e maJority ot the particulate Pvolvect c1uring grindin9 is re leasi:>cl frori 
the 11orkpi ece. 3 



r.1;a l th l.«za r<' Eval 1•at i on f?fpo rt l o. r:ET/l f 5-P4P, Ct.~ 

f.' prsNrnl Sdt ' p'J1w r,1r ~otT'? Irir:hyc e v.1i.;. rP • , 1 , , C1•r l'n ~ L l i r sc rbPnt tubes 
1n1 nc"C t lld vi e ty~ 1·•1' r '111 t •J t at t ~."' ''I 11ci1 ~· .~r' 11r•ris 1Jfl1·r~ ti nn fl t 50 
Cl'hic r Pri ti nf'tCl'S rer r•i ti t•tl? (CC/I"") fo r e 1'.'t l'iun ( f : ··o l~ hcu rs . 
Ft. r r·a l c1d .yn <"f;flpl ·~.Iv" r.e ~nalyzp(i vii! n<;:; cl 1t't ' l l<J to9ra plly aCCt•r'( i llCl to 
t,: 1SH I1c•t hori !--&CAI. : 1 r~ . ..! 

CenPre1 il r t>c, scirples frw ~·l 1rno l , 1(:. r e coll N·tN1 in 'ir1pi nr c1 r s r 0n ~ ain i r· r 
1 ~ r'i llil ite rs (n1) of C.1 ~· sod1l{r1 hyc r o11 1if? sol ut i on ccnni=>C t Prl vi e 
t.yprn .. tul i nr tG bt t·t- r· r~1 pm t...rfl r'' PUf"IJS n p t r ci i np ,.1. 1 lit ~~ ,· ['E"r r 1i n 11t~' 
(l rr) fn r :; to~ 1.(1 urs in :1 r nrn i nn a nci t h ;. aft err.oon . fJlienol sampl es 
\·IP ( t. cW?l y:PC vi o ('l .' S d-rt'l"'ft C"(ll'? rh.V ;rror c' i nr t0 t ' l(l~ I ' t:F· t hrn :'ff•Z. · 
f ccw1r l etr li stin9 of t he sar1pl c l ocut i on, curatirn anci 0tl 1er perti nent 
sal"'r l i 11i; i nforr ati on i s r reserte<' i n lc0b l E>s 1 and ;~ . 

PHscnal sc>rr l es fo r t ot ri l ;ip0 resri r at' l e rtusts \!fl r f' c0l1 Pc t ecf nn 
pre -\1ei r.1· r l: poly vi nyl chl ori r'€' (P\ C) J· i lt~rs Cf' tmrc ttcl vi a ty~11,n tuhi n('I 
to IJ attery powerP.r puinps . Tot;i l dus t sar~p l P S v1e r E' col l ectecl ~ t a fl 0\1 

rat €' of 1. ~ lpp arc' r<"spirah l C" cius t saripl es were <:r·ll Pct (-ln ;- t a fl o \~ 
r at E: of 1. 7 lpri us i nr a lL' !"it~· cycl rnc ThesE= sampl es Here analyzf'r' 
gravi nctr icall y . A cor.ipl ete listinsi of the sr rnpl e l ocat i on, durat ion 
anr other pe r ti nent sanpli n9 i nf0rma t i0n i s presented i n Tahl e 3. 

V. E.vALL'flIOl1i Cf:lTU IP. 

/\s a ~u i df' to tl•e eval ua ti on of t he lirzarcls µo~P<' hy \/Or~ pl ace 
exposures , ~lOSH fi el d s t aft cq •l 0y environr1crtal evaluati or. crite ri a 
fo r assess111ent of a nur1ber 0 1 c! •eni ca l an<i physica l a!:Jen+-s . These 
cri t eri a ar e i nt ended t o susgest l evel s of exposure to whi ch riost 
1mrk er s rivy he expo sec! up to 10 hc:ur s rer d;i_v, 40 rours per week fo r a 
working life tine without exreri encing adver se health effec t s . It i s, 
ho~1eve r, i11•por ta nt t 0 not P t llat not all v1C'l r~ers ~Ji ll be pr ot('c t ed frori 
aclver se hea lth effect s if t heir exposures ar e naintained bel ow these 
l evr ls . P ~~al l percenta~e r ay exreri ence a~v e rse ~ea l th ef f ec t s 
because of i nrl i vi dua l suscepti bili ty , a rrc -ex isti n9 riect i ca l ccndition, 
~ Pd/or a t:ypersPnsiti vit.Y (a ll ercw ) . 

lr. ac:r'iti on, sor.,e ha zarrous subst ances r-ay ac t in cor bi nat i on ~1ith otre r 
,1c' rk r l ace exposurt>s , t r c> !:lPnE•1·<' l envi ro11t""ent , 0r ~,·; t t'i 11eC'ii er> t i ci ns 0r 
pf r sona l hab i t s of tt'e \l/Or kf'r tr produce healti' effects evPn if t he 
ncc:upat i oN· l f·xp0s urPs are c:cn trn~ 1 Pc1 at t hf:' 10vPl SE?t ~'Y t hP r·v.:1 lt1 <>ti r n 
c riteri on . The>se rrrrhineo effec ts ere oft Pll not consi1lr1·er in U•e 
l'val L:at i 0n cri 1,(-ri a . Al sn , <;cr·r su i,~ tr nces are- absr r t,er1 by r'i r Fc t 
ccrtact \1 i t h tre ski r. c: 11r r11cr us ri€rbr an£>s , anc' th11 s pc.ter. ti ally 

1ir.crease •l"e overall exr 0sL1r c • Fir.all v , P.vc?.lL1a ti on r rite ri ci 1 1a.~1 c l1ri r <"'0 

over tre yea rs as rt f ' \ J il'tcirr·ati rn r n t re t nx i r: effects C'l f an a9er1t 
l •rc1r 1r il'in i lah l f•. 
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Tl1P primary sources of environnf:ntal evalunti0n critt=iria for the 
wor kplace nre : 1) t1 JCJS~ , Criteri a Docurapnts nnc1 recoririPndaticns, ?.) tl·e 
/1r1erican Conference of Govi:rnrnental Incustrial hygienists 1 (AC C.1 1:) 
l ~ reshold Li mit Valuf s (TLV 1 s) , arrl 3) the V.S. Drnart~Pnt of 
Lahor /Occupati ona l Saf e ty and Hea1th fi.dr1i ni strati on (O SHA ) occupati onal 
r.ea ltl1 standarcis. (1ftt:n, tl1e ~!1051-i rPCOnfiwnflations <1nc1 ACGIH TLV 1 s are 
l 0~1er than the corresponrlin9 OSliA standards . Both ~! IOS l 1 reconirie ndatians 
and ACCII-: TLV 1 s usurill_v t> r e hasecl M riorr rec€nt irf0rr1ation thar cire 
the CJS~:A stan<iards . The OSbft. ste: nd~rc' s al so rnay bf' reriui rrd to take 
into accoun t the feas i hility of controllin f! exposures i n vari ous 
i rdustri es wherE: the apents are used; the t~HJSll -recor:11nenced stanrards, 
by contrast, are baser pri rnci ril y on roncerris relating to tre prPventinn 
of occl'f.lat i oria l di seasP . In evaluating the exrosure l evel s anr tt•e 
1·ecor1IT'Pr.r t• tir'ns for reci1;r inr these l evel s fo1ind in tris rero rt , it 
st1ould be rioted that industry i s requirec hy t he Occupational Safety anrl 
Health Ar t 0f 1S7r ( 2~' lJSC f51, et seo.) t c ~eet thos e l eve l r; specified 
by an OSHA standa rci. 

A tine-\-1ei9I tecl ave1·age (TWA ) exposure refers to the nveraae airborne 
concentration of a substance during a norMal 6 to 10-hour workdoy . SoMe 
suhstanc:es have· recorri~"' nrlerl shnrt-terri exposl!re 1i ri i ts (STEL ) or CPi 1in s 
values which are intended to suppl ement the TWA where trere are 
recrgri i zeC. ~ox i c effects fror hi gh, short -term rx rosures. 

A. P~ieno1 

l he current OSH/1-PE L for ncc11pati onal exrosures t o phenol i s!' parts of 
p~enol per mil lion parts of ~ ir (ppm), wh ich riay also he expr essed as 1c 
11illi£lra111s~per cLrb ic rieter of ai r (Mp/M3 ). MlOSH recoritnenrs a li riit 
of 20 rv;r.;: avera~erl ovr r a viork sri ft nf up to 1C1 ho urs per r~y , tl(• 

hcurs per werkJ Th£1 f1CC. IH ri: cor.1Me n<i s a lLV of 5 rrrn 11~ rig/1•1 -~ ) 
averrigPd over a norna l f-hour \1ork shift. The ACCJH-TLV also notes the 
potential contributi on to overa ll exr osure ry the Cl!taneous (sk in) 
rout e , incl udi nri riucous nief:'lb ranrs end eye. , ei t ile r nv ai rbornP, or rro re 
pa rticul arly, l>y direct contact with th,:. s11 bstan,..r . 7 The TLV i s srt 
at a l r·vel tc prevE'nt syster1ic in tox i cntion.8 

Phenol c<rn affect t he body if it i s irhaled , cnl1le.s in to contact wi tr thP 
eye~ or the sk i n, or i s ir.0rst:er . Frenr.l in the vapor fonr. is ar 
irritant to the eyes , niucous rrpr1hranes, encl sU n; syster'!li c ahsorptinri 
cau~es central nervous syster1 E.'ffer.ts, ris \1011 ns, liv@re. nr kicir'eiy 
rm:1il r-e. E Pr1·n0l rnes not frenuently c:onsti tute a seri 011s respi rcitory 
hrzarrl in i rcll'S~ry, ('\\V i rio ir 1 i'\rCP. rart to its lmJ vrla t ilit.y.! The 
sk i n i s a rri11:ary rou te nf rritry for the vapor, liquirl, rinc solir. Trr 
vapor rcat1il.Y pcnf·tri'tes tre skin \~itll ~n rihs0rrtion pfficiency 0n11al to 
t~ttt fer irhal i\tinn.c Sk in ilhsnrpti0n ran occur at lo\e/ var0r 
concrntrati nns, app?rrntly wi thot1t ri sccr,,fort. Phenol is <irtectrrl0 t·.y 
0ciPr at ri tl1n sl1nl~ of t 1 .c· ~ f'lPI"', wrirr ri;iy he cnnnyir~ to sorie> rrn11le. 

mailto:liv@re.nr
http:E.'ffer.ts
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B. Formalcietwrle 

The current OSHA-PEL for fornCtl dPl1yde is 3 .O ppm as an Pi 9ht-hour HI/I.. 
The ACGih recomr1Pnrls a TLV of 1. C ppn and a SllL of 2.0 pp~. However, 
~I IO~H recorir1enrs that forf'laldPhyde be hanclled as a potential carcino~en 
and that engineering control s and work practices be used to reciuce 
exposures to the l owes t feasib l e li~it. Safe levels of exro~ures to 
ca rci no9ens have not been cerionstrated, hut the probability of 
revel opin9 cancer should he reduced by <1ecreasi no expostJre .10 

Forma l dehy<1e i s a colorless, flar.niable gas with a strong, pun9ent odor. 
It can forf'l explosive ~ixtures with ai r and oxy9en. Concentrations nf 
0 . 1 to 5 ppm can cause eye , nose, and throat irritation . Higl,er 
exposures rriay pr0duce cou~hing, tightening in t he chest, rlecrr.cised lun!l 
capac i ty, a sense of pressure i n the hear1, and/or pal pitati on of the 
heart . Exposures at 50 to 100 ppm and ahcive can cau~e seriou.; injury,
such as pul r.1onary edema (coll ection of fl ui d in the 1un~s) or 
pneumonitis (infl aririation of the lun~s) . Forf'lalrlehyde has heen shnwn to 
induce a rare for~ of nasal cancer in l aboratory animals and to ha ve 
mutageni c C'cti vity in several tPst syster1s . Al th0ugh humcins and aniJl"a l s 
may differ in their suscepti bi lity to specific chemi ca l compounds, any 
substance that produces cancer in experi mental animals shoul~ hP 
consid~red a cancer risk to ma n.10 

C. Iron Oxirie 

Iron oxi de ~ust is cons i dered to bf' a nui~a nce rart i cti l ate and the 
present OSHA-PEL for nuisance particulates is 15 mg/M3 for total 
particulates and 5 111g/M3 for respirable particualtes deterrninec! as an 
eight -hour TWA concentrriti on . The ACGIH-TLV for nuisance parti cu lates 
i s 10 rn~/M3 for total part i cul ates and 5 r1g/M3 for resri r.;bl e 
particulates. The inhal ation of iron ox ide furnes or dust may cause a 
beni gn pneumncnniosis known as sicie rosis . It is probahl e that the 
inhalation of pure iron oxi de does not cause fibrotic pulmonary changes, 
\~here1s, the inhalation of iron cixide plus certain other substances May 
cause injury.11 

VI. RE~ULl S At'D DISCUS~HIN 

En vi ronrnental sa111pl i ng in tbe Sub-assell'!hly Brake Paci arell showerl that 
persona l sampl es coll ected for forrici lnehyde 1vere bel ow the ana lytical
l imit of detection (2 111icrogra111s per sampl e ). General area air sampl es 
col l ected on top 0f the curing oven showed trace levels of phenol , 0.02E 
ppn in the rorning sa~ple and C.042 pprn in the aft ern0on sample. This 
would indicate that phenol is li berated fro111 the phenolic resin 
contained in either the hrC'ke pad or adhesive or both durino the heatin9 
of the brake pads. General area se~pl es for phenol coll ected at the 
suh-assem! ·l y rnacb ine were bel ow the analyticrl limit of rietf cti on (0.01 
milligra111s per sarnple) . The concentr~t i ons of phenol detected at the 
curi nn ovt'n 1.,.ere apprrxil'letely 1C1Cl tires hPl O\.r thP ~· 1c1S H recofl'111enrlation, 
the ACGIH-TLV and the O~h~-PEL. 

http:injury.11
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Personal sa~p l es co ll ected at the Cam Line for total and resp irabl P 
dusts (as iron ox i ~e) were ~e l nw the arplicabl e environMenta l cri te rfa . 
lotal ci 1.1s t sgmpl es ranger. fron 0.7f.l r ill igrar•s per cuhic fll<'tP.r (r1P/t 1-• ) 

t o 1 . 8~ ~n/MJ as a TWA concentrat ion. T~ P current OSHA-PEL for total 
- ~ <ctist i s lb . C nig/I .~ and the ACG IH rPcomrnenc's a TLV of 10.0 rig/M~. 

Res pi rabl e dPst sawpl e concentrati ons r anrird frnrr 0 . 15 rn9/M .:S to (1 .4 3 
mqJM3 as a THA concentration, the OSHA-PEL cinc1 the ACGIH - TLV for 
r~sp irab l e dusts are 5 ~9/N3 . 

T~e OSHA inspecti on recorr s showed that airb0rn0 concentrati ons of oi l 
P"i sts 11en~ bel 0 11 thP. OSHA- PEL of 5 1"1g/M3. Ho~1ever , the conpany 1 s OSl l,A 
200 l ng of i njuries and illnesses for 1 98~ reveal ed several cases of 
rtermatitis. \.!Id le ai rborne conu~nt.rations of 0il r i sts 1Jere bel ow tre 
OSHA-PEL, ttie pot.er.ti al for skin contact reP1ai ns. Repeated or prol ongerl
skin contact with luhri cating nil s ma.v producP. cJprricit iti s. Effor t s to 
reduce the potential for dermatitis should be increased through 
increased empl oyeP educ atinn and use of persona l protective eauipmP.nt . 

J\l though an eva 1uati on of ergonor.ii c hazards was rot a component of thi s 
survey, the preval ence of ergonomic~ ll y related probl ems i s docuMentPrl 
i n the OSHA 200 logs and r:ieri t s further i nvesti gati on by the company . 
Several cases of carral tunnel syndro~e , t r ndonitis, end muscle strains 
and sprains were noted i n the OSHA 20C l og. Evidence exists that work 
requiring repetitive hand/wrist postures especially in conjunction vJith 
hi gh forces, is associated with t~e devel opment of cumu l ative trauMa 
disorders surh PS carpal tunnel syndrome, ten~onitis, bursiti s, and 
gangli on i c cysts. l f. 

VII. CONCLUSION 

RAsed on the environmental data coll ected ~' NIOSH inves itgators and a 
rev i ew of records from previous OSl!A inspections, it ha s been deter111ine<4 
tha t no hea lth hazard exi stec4 from exposure to formal dehyde, phenol , and 
iron ox ide , at the time of this survey. 

VI 11. RECOMt ' E l~D/11 lOIJS 

1. Curing oven and glui ng oven temperatures shoul d be ~ept bel ow 550° F 
to prevent the rel ease of thernal decompos iti on products, par ticul arly 
phenol vapors . 

2. Althou0h t he conrany was 2 w~ rf' of the eYistenre of derMetiti s, 
increased efforts to all ev i at e these probl ems shoul d bP m~de . ThP 
empl oyer sho11 l d ec'uratr· the er'pl cyees ahout thfl asscr i at i on between 
l ub ri catin9 fluids and dernati t i s . 

3. Eripl oyees shoul cl be tincourar.crl to avr i rt skin contact wi th the 
l ubricati ng f l uids by using protective clothinr, gloves, splash puards, 
i'I nri any otrer cte vi cc s re 0u i reci for 1·1c-rr rpc• rat ions. 

http:eauipmP.nt
http:pot.er.ti


4 . E~p l oyees shoulci be encoura9ed to frequently practice personal 
rypienc inclunins requl?.r \/rsl· ir9 r>f 1-anrls vtitl' ~ non-ahrasive s0nr, 
laundering of work clotbPs, and proMpt re~oval of fluid soakP~ rloves 
anr clotl1ir9. 

5 . lnci r·er CES of carral tPnne>l syr1<1r0rir encl otl1P. r er9nno1,,i c: haznrcls 
shoul c be i nvt-sti 0ated L1y t l1e conpcny and appropriate steps shflu l d h0 
tak en. 
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Personal Breathing Zone Air Concentrations of Formaldehyde 

Lausen Engine, New Holstein , Wisconsin 


May 9, 1985 


Jou ~lassification 
and/or location 

Sample Time Sample Volume Formaldehyde 
{minutes) { 1 i ters) {ppm) 

Brake pad assembler 
(appling adhesive) 

198 9.9 <LOO 
253 12.6 <LOO 

Sub-assembly machine Operator 223 11.8 <LOO 
(assembling brake pad &bracket} 231 12.2 <LOO 

laboratory limit of detection: 2 micrograms (ug) of formaldehyde per sample 

Abbreviations: 
<LOO - Less than laboratory limit of detection 
ppm - parts of formaldehyde per million parts of air 

Environmental Criteria: 
NIOSH - Lowest Feasible Level 
ACGIH-TLV - 1.0 ppm as an 8-hour TWA 

2.0 ppm as a 15-minute STEL 

OSHA-PEL - 3.0 ppm as an 8-hour TWA 




Table 2 


Personal Breathing Zone Air Concentrations of Ph
Lausen Engine, New Holstein, Wisconsin 


May 9, 1985 


Location of Area Sample Sample Time Sample Volume 
(minutes) ( 1 i ters) 

Top of curing oven 208 208 

enol 


Phenol 
(ppm} 

0.025 
II II II 255 255 0.042 

Top of Sub-assembly machine 206 206 <LOO 
II II II II 247 247 <LOO 

Laboratory limit of detection: O.Ol m1ll1grams (mg) of phenol per sample 

Abbreviations: 
<LOO - Less than laboratory limit of detection 
ppm - parts of phenol per million parts of air 
mg/M3 - milligrams of phenol per cubic meter of air 

Environmental Criteria : 
NIOSH - 20 mg/M3
ACGIH-TLV - 5 ppm (19mg/M3) 
OSHA-PEL - 5 ppm (19 mg/M3) 



Personal Breathing Zone Air Concentrations of Iron Oxide Dusts 

Lausen Engine , New Holstein, Wisconsin 


May 9, 1985 


Job Classifaction 
and/or location 

Samp 1e Time Sample Volume Iron Oxide 
(minutes) (1 i ters) (mg/M3) 

Total Particulate 

Operator G194 404 
 606 0. 78 

Operaror 369 403 
 604 1.89 

Operator H24 459 
 688 1.18 

Operator 884 413 
 620 1.65 

Respirable 
Particulate 

Operator G194 404 
 687 0.15 

Operaror 369 403 
 685 0.25 

Operator H24 459 
 780 0.22 

Operator 884 413 
 702 0.43 

.!V1at1ons: 

mg/M3 - milligrams per cubic meter of air 


Environmental Criteria: 
ACGIH-TLV - 10 mg/M3 total dust, 5 mg/M3 respirable dust 
OSHA-PEL - 15 ~g/M3 total dust, 5 mg/M3 respirable dust 
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