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On Auzust Oth pnd Sth, 1956, an industrial hygiene study was made of Lhoe
Zonolite Company of LibbLy, Montans, to detornine i1f any of the components of
the operation of this conpany were detrimental to the health of the employees.
The gtudy was msda after & discussion of industrial hygienes prinﬂiples with
Mrn Re A. Bleleh, Division Maroger, asd Mee D, Tovick, Asslotant lanagor. M.

{ 2ltor Paker, Assiastant Plent Hanozer, oud Hra Tod lriynup Ropalraan, acted
ou muldes for the study.

The present ptudy dnvelvaed Shc condueidon of an onglnzering Lnvestigobicon

Lo aq&iu:to tke working envircrment and by paking a doterminaticn of vhe environ-
ponbedl factorg vhich ﬁt.“t have @ bearding on healthe Conuidera
b ion ond other opctective wrasurss olrecdy in uzsa for the
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The sanples collectad wars analyzed end counted in accordance with
accepted practice penerally recoomended by the Us S. Public Haalth Sorviee,
the thPiCLn Cbnferwnﬂe of Governtontel Industrial llyglenists, ond cthor cfficinl
agenclos Scanles collected for dust counta wore counted o fow hours after they
wors eu“lectc? ant ywore anelyesd for Lo silica in the Ue So Public Lcal‘%
Services Loborotery in Cinclonsti, Chilc.
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which is mined in the open cub nine to various gradbd gizes which aro best *o“
the product which is ult‘.uLe‘s en insulation materiale In groding ond sicing,
vericus vibrating sereens are employed to obtain tho glues neccssary und to

voduce the soount of extroncous nateriasl from the ors.

In tho mining operations, apvraximatoly 17 men aro employed per shift end,
pince the operation 1z almost wholly cutdoor work, no sample? for dust concen-
trations were collected in this arca. At the transfor point from the mine to
the mill, one nan is enployed and, rlthough there s soms dusti zccs, b owas nob
feil to be vignificent and no esanples wore collocted ot this point

in the nill proper, operebicns gre divided into wobt pill and dry wili
production. In tho wet nmill, dustinsse is quite low; howsver, in the dry rdll
the dust from the various sizing and grinding operations is quite high, as noted
in the Teble X,
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The approccimate populatica in the plant ob tho tine of this study was 30
workers, es agalnst 3/ werskers in 1944, when the lest study of the plant was

rade. The population e¢f tho plant a few dayu before the gstudy was considerably
higher but, dvc to a redusticn in the demand for the product, one shift wes laid
oif.
TARIE I
LUST COUCENIRATIONS 1N TLE AT
Sarple Yrachion Deseription L raslen Porecnt
IO nefi FProg Silica
1 Vobopill Gonoral ol somple. 1340 Not dotesained
| 2 by Al Geneval civy Semple 317.9 1.8
Sth Zlons {rafter carile
3 I}wy mill Genoral eis gomple 51,8 Not determined
Lth flooy
4 Dry wdil Gongead aly oazple 2647 1.0
Ird flecs {rafteor cample
5 Doy 201l Cenoval oir comply 58.5 Not detopmin t
24 flec
6 Dry i1l Goneral ole panple 834¢ 1.7
lot f£loce (rafter saznle)
Roter Coxpocite wlr coonda 231 fleors provided £ree pilica deteosinabion of 1.3,
Hexdmum allowable cuncenbrations
Stlicas High < (above 50% froa 51 )~ 5 mppef
Pediuwa = (5 to 507 free S Sy - 20 mppel
g ~ {below 5p free u102) -~ 50 muppef
st (mzirsanc@B no free silic& - 50 mppef
Mmilleng of particles pre cuble foct of alr,
'Concentrationa

The concentraticns of dust in the air,
arably from g low of 11.6 to a high of 83 m,yof. Phess concentrations In releti
to fres zilica are rot excessive, although the concentratlons on the fowrth, zmec
and £irst {lcor were zb or above the maximum allowable concentratlion cven for o
neisance dust with no free silica. On the basls of the zabestos content; no ate
ment gen be made, wince et this time the asbestos content of the dust th net be
deterrined. Howevor, from visusl cbservation and Lrom informstion gained at tho

e determined in tabls I, vary congid-
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;‘Lxmt & soall porecaboge fnercoso in the asbestea content of the meterdel boing
messed pmf‘ww 5(5 reral ¢irea ,;mnte* concentration of cusgt in the aim The
eraedrim alloweble consonbyaltion for osbestos 15 5 mppef, ard when the concentro-
tien of asbestos in tha dust garplss collected has besn determined, furthw com~
ments on the concontrations will ba made. At this timo, however, and on the basis
ef the concentration of asbestos found in the dust, which vardes from the companyfte
records from 8 to 21%, it would appear that the maxixmm concentration of dust in
the air should not ba greater than 25 to 30 mppefe

Texiclity

A rovies of the Literature Ludicabes thet vernmieulite i the dust £roa this
mabterdal is nob espselially toacdle ond io gonerally included cn)v &9 o rmdsance
cusbe  Jlowever, the esbostes dust in Lho dust in tho alp ia of conslderabls Loxie
eil,, wnd i & fi’e,.)tﬁ*- in tho consideration of weduoing dustinsss in thig ant.,

Lccox ding to D rinker od E’:_tuh(“} tho pathologlo ohm@:s peeduced by cabos-
tez ers net ke these of ellicosis. ih@ asbestos fibaor group about the neck of
tha emall efr gacs In d hu lunga, end otimilabo the formaticn of a diffuse £ibrosic,
There 1g no r';; Sadbe wizraticn or trensportabion of the duat particles to the
Iyzmph m,dr.: cd no Loy a.t,im ¢f the £ibris noedules. As tho fibrosis innre th:x
:wu on i hw. s couzes oocovdous deeroase dn 1ung copacliby, or dizfic
in bl“i’..lthi g0 Danoabed a,‘: "‘*'ﬁ ed that cnlerged hearta notcl imqw‘nu"\f in t?‘u
cezez of gocondary asbosbesis o f e the regult Gi’ the incrcasced work with tho hoord

resviving frua Lhis o blong It tokes moro weork be pump the blosd throush the
exhestonis Lhon tin A Sl ..u..f...’..l ‘LQC

exdray Aldcunhic Concentrotions

Iy tho wiwdy of o envivorsent froo the stendpoint of cxposurs o haraful
neborlads, tho wo of mortlmm ellew wblm concenbrations ig helpfule Hedmm
t1lewsbleo concontrotiods io defined @ thal concentration of ony howmaful mateeddd
in a werking atmesphors belew vhich & wcrkerm health wiil not be affected cdveorsely.
Fexdmun elleiable concentradbieons hove boen esteblished upon wany of the common in-

custricl poisons and they hoave been based on the yesults of corrolated engineering
and madical atudica in mdnstrid uging theso materials. Hexbom allowabie concen-
tyotions now 4n use ro a4 olteria for the protection for thae health of the workers
&w subject to Chmx\_,u g3 cdditional information is accumilabeds The coucentretions
used in this ctudy ars thece rccommendel by the U. 8. Public Hoalth Service, the
hmarican Confarcenco of Coveritigntal Indusbhrisl Hygienists and the Azorlcan Industriel
Hyzisne /scecicbicn. Z.l poxdrmm ellowable concentrations recorded wre for pro-
lenged Coposures o thore eposures for en oighb-hour vortidng deye

In the ovaluptlon of the workers exposurc to amy haraful meterial; cog-
nizance of the znount of time speont by the worker in thoe contamingted atmosphexa
sheuld be tekons For this recson an attompt was made to determine the amount of timo
8 worker spsnt on all his jobs uhere thoy were not continuous, Welghtod averago
exposures noro noorly represent o workers actual expogure ovor an eight-hcur dey then

1) Drinker, Pa; end Hatchy Tep  Induatrial Dust, ‘MeGroa-HiLl Book Co, New Yorit, 1954
Lansa, As Je, HoCom ;.411‘, W. Je and Fehnal, J. Wet Effacts of the inhalstion of
osbestes dust on the Mwum of asboutos workoers, #Public Health Roports?, S0:1

of 1935
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Conclusions and Roconmendntions

Froo obseruntions nede ot tho tire of tho study 4t viuld eppear that tio

Cewhooot U*l**n*'"w for oilrying dunt o Led by the varlous vibrobing machings
wd cbhor v oV ing varts in the duy 1.1_‘!,;'13._9 in particulor, was well clc"li(;ned originelly

Lt ador © Coowmhicelh this wish mechandom 48 subjected b r‘{mnct, Fes)
Coes nonh funnld ey Whe f ¢ \; LI 0o vu*al rch‘“:”: ”L‘u:v" L:" dust

the dry w311 o
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oo S ¢ thio yalbers whlen have boce:
Yoodid pd oo conbirunts
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‘ bruucsn thoe vibrating screens and the foed gpoute
s not tight, ner oxv they roplecced whon they vibrate off or thoy are worn oube

, AN 1 S T Ty P
26 Dubbers connoctora

Je  Foutuor coanochors Letween tha vibrabing scrcen ond the exhisust dusts
v cither beclen, mipsing, or ance nst placed on the ducta.

aoacea of thae vibraters 1o tncuffictient Lo gontyol t"““ dust
sueed | 1

cd by on over-loed of the systea Ly

s vibee tnx.,[ nalddng the edhaust rechanicn
Coiae 1 Gholly dwoperative dus to the loroo coos

vor plpos in guch places as ctop goben,

e €% m
Ge  ANNZL0 ¢
.

geansations to vibrat . doueng of othor points whera hlf':; hsw teen
cub frto the pires ab sooibol ,',:.:w:‘:‘-.::':, or vaors the pipas hore brcken by wvibection

ey

or worn thrcmﬂ" Ly zrlcwm cf the noving orce

.

Lrebors are broken, have ng t bean replaced o

'l'za.‘c, cawas or a regildcal typo covor over the
han riagid type hoods whiehh have been p“m 1ded.

8, Monr of the tranzfow polin
t

ta frca ona belt to ancther eve not »whaustcc‘.
end eontribute a grest doald of dugt b ¢

&
&
to the obncsphioras.

moan Lhoe adnaust syoten woro loft open pe xiitt‘wr"
in throuzh opendngzs whero no control was nocco-
volooily i ‘.o'hmco of aly ab moro critical

a larce voluwss of aox to boe d
FEYT m cr:,:by reducing ths cn
I}QinUSO

‘10, In many locations Lt was obvicus that the dust collection mechanisam
wes L of dird or dust end could nobt ba expected to function satisfastordly
becausa of mury of tho vopsonz clivady nentioncd,

11. Y¥any of the elevator housings and serew cenveyor hcousings are open in

¢
wly

cen 4 single wanple resull royprosonting an exposure for a shord portion of mn hour -
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several places where holes have Leoa cub for vardous reasons and the houuing
raterial reroved ‘"ni net roplacede Theao elovator heusings and sercy convoyor
housings gre porticuler offenders in peoducticn of duste

12, It was notod during thin study thet holes were being cut in the ehoust
_ducts st random withoubt eny provicus seleulation as to the volumo of alr requircd,
or the reduction of cir volums to othor locatiocns. The junctions were often icft
excesdingly rough inoreesing the f:'ici‘;iaz:txl razictonce in tho colloction pipo.

13, In som3 of tho leeationo, vlcularly on tho vibrat iv-\
tep £leor, Lt 45 obvicus thet o greab o {‘i of rredust 1 haing i ~
the codinust oysten by virbuo of Loo aeh alr bLelns dram ha oug e f‘ﬂ;t(‘:le i
Is qulte probablo that tho svosen fer this plelk-up of preduct ic boaliso of L

Lobalonte orected for Um verdoan veosong po wicualy noted,

3

e In gumuiay, the forezcing polnte are illustrative of vhad would be
poce policy in mattors of maintencnce gnd operation of this piente The follouing
recawrmendaticns are besed on the cbaervaticns presented and on the basis of the
dust counts, eilica content, end esbestes eontent of tho dust. it will bs rozop-
nired that the following recoamendations aro particularly brosd ond nor-gpocifincg
until puch a tims es the gencral ovor-all maintenance end rpepalr of wxisting dust
work, both in the cxhesust eynten ond the ore fozd pipes have besn sufficlently
repairod, no ppoeific rocormondcticns cppoor to bo justifieds Gensrol pocorninis
Licna are en follicicy

io Theab 33 ol tho unncoonusyy op \,uin” in the ontiso cxluzot oyotos, bl
1 the web end dry ndlls Lo clesed proporly ol o pc e of ci’n; rizlnatory gut

of pdpos Lo Ludtdatede AL coceon doors, cornors, ctoe., should bs provided vl
Lﬁ\,xt gealy end, of greab prostical fnpur ‘.anco, aro 50 desipnsd theb they oo cocily
closed ard gesured by quicl-leciidng dovicss in place of thoe u.;ur.,l bzits end nutp
Lccess doora should be LutD_CJud by hinges Yo aveld the Lreguent domais M‘i"
when ordinesily manhole platcs oro ramoved for mspcsctian and neintononco worls
In odlective L dogdgning the ecceun chould be Lo meko 40 difficelt o s.:u::p Bhaom

opalte
2. That 8l of ths uancccosary openings in all of the ore transport ducts

and 1n all tha elovator housings end gerew conveyors ba tightly and caapletaly
alosed end that gll the brolen porticnsz of the systen of the plent ba adequately

mpﬂm.

3¢ That o1l of tho covera on the backs of the vibrators be replaced and
wede es el tight o3 possible cad thabt the hoods ovor the vibrotore be repalecd
arxd roplaced with o typs noterial theb will nol disintegrato subject to vibrabic.

he ‘That pll of the cxhawst ventilaticon dust work be atmingd foot by oot
and all holes plugged and wmecessary oponingz, particwlariy ab dead ends, bo
adoquately clcsed and the entiro system bs cloaned of dust which has depoaitsd
in any poitica cf any of the exhaust pipose

%, Theot all of tho tranafer pointe end polnts whare ore iz boing deg
inte cpen containors be adcjuately enclosed and provided with cschaust vmt

4»(\

6o That n pyetem of vucuum cleaning or other elsaning ¢f tho refters in
the entirs mill be institeted after the cother moasures have besn adequstely



accexplished soe that tho dust Jocd contributed by that dust falling off ruoftors
will be eliminated, Full recosnition chiould ba glven to the feoct that direct
eontrel measures alona cro usunlly rst enough to insure gafa working conditicns.
The mathod of operations, proper mointenance of equipment and of housekeeping
&ve equally esgential to maintein heslihful conditions,

7e That until such tire a2 the repair and maintenanse of both the axhenst
avi ore eonveying aystenn have been completo, all tho men in the dry mill be
provided with and required to wear cn adequate respirater, as indicated in thy
eccampanying List.

8. That the operctors of the gpray painting equijpmont be provided with
o reaplrator approved by the Dureaa of liincs foy such operciicn as indiested
in the eneloscd pomphlicte

"9, That 4¢ be initicted oz o policy of the cumpany ¢o be particularly
discriminating in tho provisions for ay holes or cutlets Lo be cub ‘n any
exheust ventflotion duct op any ove couveying duct or apparatus and that, if
any veabilation must be provided fer any process, the quentity of ventilaticn
royudred be edequataly determingd beloro any exhaust capesity is teken fron
erdsting lines end that the reoult of such capacitr will be escertained on ril
-gubnequent unitg vhen auch capoaity heoz beon imvelved.



