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On Aupust Gth end 9th, 1956, an industrial hyglene study was made of tho
Zonolite Company of Libby, Montana, to detornine 1f any of the components of
the operation of this company wore dotrimental to the health of the employees.
The study was made afteor a discussion of industrial hyglene principles with
Mr, R¢ A. Bloich, Division Manejer, asd M. Do Lovick, Asslstant ilanagor. Mr.
W altor Baker, Assistant Plent Manazer, and Mies Ted Wright, Repairmen, actod
o guides for the study.

Tha present study davolved the couduction off an onglneoring investieaticn
to evaluato the vorking cnvircumont and by making o determmination of vhe onviron-
nuntel factors which mipght have a bearing on health. Conglderabism was also
gilven to tho ventilation and othor protective wrasurcs alrcady in uzo fopr the
centrel of dust gl obher toxde materials.

The sanples collectad warse analyzed and counted in accordance with
accepted practice penerally recoarmended by the Us. S, Public Health Serviee,
tho Aumericun Confersnce of Govermnental Industidal Hyglenists, and othor eofficinl
sgencioc, Soaples collected for duast ceunts wore counted a fow hours after they
wora collected and wore analyred for five adlica in the Ue S Public Health

Service Laborotery in Cincinnati, Chic.

Pojeyiniien of Ueavabiong
Tha deserintion of tho oporutieng of this company have beon cdequatoly
discugsed in provicug reports. but)In goneval, thoy congtituto an opon cub mino,
a tranafer point from the mine o tho mill, and various milling and sizing
opcrations dons un £ive flcors of tho company¥s »ilY, a short distancs ryon

th ¥ ninc.

The opovetion, in geaeral, o thal ol yeducing dn glzo tho vornicwilie oro
which 18 nined in the open cut nine to various graded gizes which aro best for
the product which s ultimately en insulation material, In greding end sising,
varicus vibrating sereens are omployed to obtain the siues necegsary and to
reduce the amount of extronoous material from the ors.

In the mining operations, eppraximately 17 men arc camployed per shift end,
pince the operation is almoat wholly cutdoor work, no gample:! for dust concen-
“trations-were collected in this area. At the transfer point from the mine to
the mill, one man 48 employed and, although thore is soms dustiness, it was not
Lot Lo Lo slgnificent and no samples wore collocted at this podnt.

In the mill proper, operations are divided into wot mill and dry mill
production. IXn the wet mill, dustiness is quite low; howsver, in the dry ndll
the dust from the various sizing and grinding operations is quite high, o5 roted
in the Table X, :



Tho appreximate populatica in the plant ab tho tine of this study was 100
workers, as against 3/ worlers in 194/, when the last study of the plant was
rade. The population ef tho mlant a few days hefore the study wes consideraobly

higher but, dve to a redustion in the demand for the product, ona shift wes laid
off. , :

TARLE I

DUST CONCENTRATIONS IN THR AIR

. !

=)

3

Sample focntion Description Cencenbration Parcent
Noe - . in mppafie Prag 3ilica
1 Vot 181 ‘Gonaval aly somplo, 126 Hot dotermined
2 Dy i1l Geneval ciy Semple .9 1.8
Sth Mloor . {ratter ganpls)
3 Dry mill Genoral eir soople 51.0 Not determincd
Lth floor
4 Dry oiil Genoral nir sanple 2847 R ¢
ard flear (vafter cemplo)
5 Doy 2l Conaral cir comply L83 Not determingd
wrd £leoy
6 Dry nill Genaral alr semple 83.0 1.2
Iot £loor (rafter sample)

Noter Compogite aly czunle &dl floors provided free silica detcsatnabion of 1.350,
Maximum pllowable cuncentrations

Medium -~ (5 to 507 Ip

Silica: High «~ (above 50% froa 8103) -~ 5 mppef
es 5105) -~ 20 mppef
Icw = (below 5% froe $103) - 50 mppef

Dust, (nuigance, no free silica - 50 mppef

fmillicns of particles por cuble foot of alr,

% .

‘Concentrationa

- The concentrations of dust in the air, as determined in tabls I, vary eonsid-
arably from a low of 11.6 to a high of 83 nppof, Thess concentrations in relstion
to free silica are not excessive, although the concentrations on the fourth, mecond
and first floor were &l or above the maximun allowable concentratlon cven for o
nuisance dust with no free silica. On the basls of the asbestos content, no state-
ment can ba mado, tince et this time the asbestos content of tha dust has not been
determined, Howovgr, from visual observation and from infommation gained st tho

.



- (
lant, & szall percentage incrosze in the ashogtos content of the materdel boing
processed produceg several times grester concentration of dust in the air. The
adrm alloweble concantyration for anhostos is 5 mppef, arnd when the concentra-
tion of asbestos in the dust sarplss collected has been determined, furthor com-
monts on the concentrations will ba made. At this timo, howover, and on tho basis
of the concantration of nsbestos found in the dust, which vardes from the companyts

records from 8 to 217, it would appear that tho maximm concentration of dust in
the air should rnot be greater than 25 to 30 mppefe.

A revioy of the litorature indicates that vorniculite o tho duat from this
matorlal 43 not espscially taxle end 1o gonerally included only e9 o maisance
cust, Towsver, the asbestos dust in thoe dust in tho alw $o of conslderable toxi-
cdt,, end in a "fastor in the considoration of reduoing dthixwm in thig plant.

Aecording to Drinl'.m‘ and I tch(i) the pathologle changes produced by esbos-
tes ore not like thoso of uilico:xin. The asbestos fibor group about the nock cf
tha emall eir caca in the lungs, and ptimilate the formation of e diffuse £ibrozis.
Thicre i no dofinite nlzsration or trengportation of the dust particles to the
lyeph nodes cnd no formatien of tho £fibris nodulese Ag tho fibroais inareases, ths
raduction 4n lung o pi couses o corioug doerease in lung capacity, or difficulty
in breathing. \Mt s( - purreoted that enlarged hearta noted i*‘oouently in tho
cozes of gecondary asbtestosis may L the rosult of theo increased work with tho heoxt
resulting fran thio cenditdon. It tokes mopo werk te yunpd the blesd throush the
eabestetis than thyeust ths nornl lunge

iroxdrmemy Aldevyabia Concentrations

In tho witudy of wr envirounent from the stendpoint of cxposure to hayaful
zu.torial:s , tho U9 of meotlmm ellowable concentrations ia helpfule Mexdmm
ollewsble concontroticds io dofined as that concentration of any harnful matericl
in a working mna«zphorc bolew vhich o workert?y health will not be affected adversely.
Yexdmn alloiable concentrationa have been esteblished upon wany of the comron in-
dugtrial polaors and they havo been based on the yegsults of corrolated engineering
aend madical studicy in industrles uging theso materialu. Maxiirm allowabie concen- °°
‘trationg now 4in use ro g ewteria for the protection for tha health of the worlera
ore subject to change as ecdditional information is accumlateds The concentrations
used in this study aro thoge rccomended by the Ue 8. Public Health Service, the
Amorican Conforence of CGovernmental Indusbrial Hyglonists and the Amorican Industrial
Rygiene /szociantione ALL moximm allownbls concentrstions recorded pro for pro-
lenged exposures or there euposures for an oight<hcur vworidng day.

“In the svaluntion of tho workerfs exposurc to any haraful material, cos-
_nizance of the amount of tims spsnt by the worker in tho contaminated atmosphera
sheuld be tokon. For this recson an attempt was made to detormine the amcunt of tim
a worker spsnt on all his jobs where thoy wers not continuous. Walghted average
exposured oo noarly represent a workera actual exposure over an oight~hour day than

Drin}cor, P., and Hateh, T.1  Industrinl Duat, 'McGraw-Hill Book Co, New Yoric, 1954
Lanza, Ae Joy thormoll Wa Jo and Fehnel, g Wet Effocta of the inhalation of
cebestos dust -on Uxe luwrs of anbestos workcm "Public Health quor;s” £0:1

of 1935 .
.-3..
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dees a singie sanple resull royrogenting an exposurs for a short portion of m hour o .
b & Aoy
concantration of material = hours expose)

olghted fverages houra wort tred

- Conclusilons and Recommandat ions

From obgeruntions mede at the time of the study 1t smuld cppear that tio
~axhoaust mechaniaon for olloying dust Tw*:.tel by the varlous vlbro.uing machings
and othew woving parts in the dey niil, in partlcular, wes well desipned originc,u,f
but undor tho hosdleap o uhich this cxhoust mochaniom io mub,jootud it cannct ond
¢oea net funslion propsely.  The follauing exs soveral reasens why the dustincess in
the dry i1l is heosy end why tho o ‘vmnt rr:;cmmiom.s an doplgned, dosy no’c funetle: 3

Lo Prat wilosates olincat continugualdy of f tho vaftees which hava bocon:

Yooded 0d coo conbilnualty Yeadod with dust gongrabing from runy wourcete

2. Rubber connoctora betucon the vibrating scroens and the fosd apoute
. gro nob tight, oy oxo 5 they rf;')]nccd whon theoy vibrote off or thoy are worn out,

3. Matbor connoctors Letwoar tha vibrating scroen and the mch&ust ductn
are oither brelen, mipsing, or are not placed on tho duotsae
F H

Ia' Prlimst frea sota of the vibrators 1o insufficlent to control tho dust
generatod,wiilcl, in (1 peobabllity, 1 couned by an over-load of tho systea fyea
olhor por i'i':z.; of the plont,

¢ Toacly ard off vany of t“u vibratori, middng the oxhaust wechanisd pro-
vided Inoffocuivo end, ln offeet, nphing 1 ¢holly dnoporative dug to the ..L.rg;o FERQATLN
from whicu tha exhnust drawse

6. ?‘“'\') axe rany holoes In corveyor pipca in such 111:1009 oy stop gates,
cennzetiona to nbmt.&ng gepeeny, and dozens of othor points whera holes havo been
cut fnto the plres ab rordon locatlionz, or whore thoe pipas hevo brcken by ¢ibyotion
or worn through by irlcwm cf tho moving ore.

7e Hoods ovar many of the vibrabors are broken, huve not beon mpln%u o
ere inoffectives Ib would appear thol canvas or a resildend typo cover ovor the
vibrators would bo rore offcctivo than wigid typa hoada which have beon prcrviﬁcde

- 8, Mony of the tranofer points frea ona belt to anoshor are not crfhauswd
and eontribute a great deal of dust to the atmesphors. 3

9o Hey of Lhe dead en do dn tho cxhauat systen woroe Loft cpen p@xuiuti.xw
a larze voluns of aiw to ba dr:s«.:m in through openings whcre no control was noocs-
LAYy, “ther aby reducing tho control velocity in volwncu of air at more critical
“polnts. R _ v
: 10, In many locationg Lt was obvicus that the dust collection mechanism
was £l of dirdt or dust and cculd not bs axpected to function satisfastorily
because of mony of the reasons clivady mentioncd.

11, Yany of tho elevator housings and perew conveyor housings are open in

-



several placss whare holes have Leon cub for various reasons end the housing
matorial removed and not roplaced. Theao elsvator housings and sercy convoycer
housings gre porticuler offenders in production of dugt.

12 It was noted during thins study thet holes were being cut in the etheust
_ducts gt random without any previcus calculation as to the volume of alp required
or the reduction of cdr volume to othor locations. The junctions wore often loft
exceodingly rough inoreesing the frictional resistance in tho colloction pipe.

13, In sous of tho loontiono, ;.:x'\ leulnrly on tho vibroting ecroens on tho
top £loor, &t 1 cbvious theb o groat doal of produst is boing uithdrom throush
the cothnust gystem by virtue of Coo much iy bolng drawn throus the pysten. it
ia quite probablo that the rcason for this plek-up of preduct 1o boswise of tho
-imbalanze created for the voxrdous veazong provicusly roted,

Yo In sumsnvy, the foregoeing polnto are ustrative of what would be
poor policy in mattors of mainbtenonce and operation of this plonte Tho follouing
recormandations are besed on the observations preasentod and on the basis of tho
dust counts, sildcn content, and esbestos centent of tho dust. It wvill bo rocap-
nired thet the following recommendations oro particularly brood and non-gpacifing
until puch & tims eg the general ovor-all maintenance end reopalr of axisting dust
work, both 4n the cxheust gyotem end the oro fecd pipcs have besn sufficlently
repeirod, no spocific rocommondotions appoar to bo Justificds Gensral mecoimnndes
tiona are s followosy

1s That pll of the unnccounery oponingo in the ontilro cxhmugt oystaonx, bodl
in the web ad diy 1mills bo clescd proporly axd a progran of aL.zcrixmnntozw r*u,t.ew
of pives bo Indtinteds AXL geceus doors, cornors, cto., shonld bs provided with
tight geals and, of groabt prestical importance, are vo denipnsd that they oro cocily
cloged and L.wumd by quick-locliing dm ices in ploce of tho uguel bolts and nutge
Leceos doora should be attachsd by hinges to avold tho froquent domaza vhich cocurs
when ordineelly manhole plates ero ramoved for inapsction and malntonance woriie
An objlectiva Ln deaigning the accesn chould boe Lo neke 4t dAfficult to leep thon

opate

. 2. That all of the wnncccusary openings in all of the ore transport ducts
and in all tho elovatox hougings end acrew convoyors bo tightly and completoly
closed and that gll tho broken portioas of the system of t,he plant bo adeouatola
ropoired.

. 3. That all of tho coverz on the buacks of the vibrators be replaced and
mode es eir tight gg possible and that tho hoods over the vibrotors be repalecd
end replaced with o type material theb will nob digintegrato subject to vibrabicu.

Le That a1l of the exhgust ventiliaticn duct work be ceomindd foot Ly foot
and all holes plugged and wnscessary oponings, particulariy at doad ends, bo
“adoquately closed and the entire system bo oloaned of dust which has depos)it.sd
in any porticn of any of the exhaust pipoes,

5. Thet all of tho transfer pointa end points where ore 1s beoing daposited
into open containoro be sdequately encloscd and provided with cochaust vantilation,

6o That a system of vacuum cleaning or other cloaning of the rafters in
the ontire mill be institbed after the other maasures have heen adoquatel/



accoxplished so that tho dust load contributed by that dust falling off roftors
will be eliminated. Full recegnition phowld ba glvon to the fact that diroct
control measures alena aro ugually not enough to insure goafo working conditions.
The mathod of operations, propsy maintenance of equipment and of hougekasping
v equally essential to maeintein heslthful conditions,

7e That until guch time as the repair and maintenanco of both the exhaust
and ere conveying aystems have baen complete, all tho men in the dry mill be
provided with and required to weaxr an adequate respirator, as indicated in the

accempanying list.

8. "That the oparctors of the spray painting equipmsnt bo provided with
a reaplrator approved by the Durosu of lines fow such operation &3 indicated
in tho enclogcd pamphlot.

"9¢ That 4% be inlticted oz a policy of the campany to ba par’cmulm*ly
discrdminating in tho provielonz for any holeg or cutlots to be cut n any
.. @xhaust wentilatien duct or any ore convaying duct or apparatus and that, if
- any ventilation rmust be provided for any process, the quantity of vontihticn
roquired be adequately determinsd before any exhoust capesity is teken frem
edsting linss and that the regult of such capacity will be ezcertained on ell
-gubsequent unitg when such capasity hea been invelved.



