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. On August 8th and Sth, 1956, an industrial hypiens study was made of th
Zonolite Cospany ef Libby, lorigns, to determine if any af the coxponentis ol
the operation af this cc=pany wore detrizental to the health of the e=ployes
Tha study was made zfter a discussion of industrial hygiems principles with
Mr. R. A. Bleich, Division !anessr, axd Mr, D, lovick, Assistant Manager. X
¥V altor Baker, Assistant Plant Manager, and Mr. Ted Wright, Repairman, acted

as guides for the study. .

The present study involved the conduction af an snginsering investigatic
to evaluate the working envircrment and by making a dstermination of the env:

Bental factors which might have a bearing on hsalth. Consideration was also
given to the ventilation and other protective messures already in use for the

gontrol of dust and other taxic materials,

The sanples collected wers analyzed and counted in accordance with
accepted practice generally recocmanded by the Us S. Publis Health Sarvice,
the American Conferance ef Goverrmental Industrial Hygie—ists, and other affic
agencies. Saxzplas collscted for dust counts were counted a few hours after th
ware collected and were analyred for free silica in the U. S. Public Health

Service Laborztory in Cincinngti, Ohio.

Nascrivtion of Coverations

The description of the operaticns of this company have been adequately
discussed in mreviocus reports. but,in general,they constitute an open cut mine,
a transfer point from the mine to the mill, and various milling and sizing

rztions dones on five fioors af the ccxpany's ={1l, a short distance frem

the zdne,

The operation, in general, is that af reducing in size the vermiculits ore
which i3 mined in the opsn cut mins to various gratled sizss which are best for
the product which 4s ultimately an insulatior material. In grading and sizing,
various vibrating screens are employed to obtain the sizes necessary and %o
recucs the anount of extranecus materizl from the ore. :

In the mining operations, aprroaxizately 17 cen are enployed per shi’t and,
sirce the operation is almost wiolly cutdoor work, no sample’ fer dust concen-
trztions were collected in this area. At the transfer point from the mine to
the mill, one man is exployed and, although thers is scoe dustiress, it wvas not
felt to be significant and no sa=ples were collected at this point.

In the mil) proper, operations are divided into wet mill and dry nill
production. In the wet mil), dustiness ia quite low; however, in the dry mill
:got:u.s; ‘glr:n I:-ho verious sizing and srinding operations is quite high, as noted
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N . = %4z stuldy wvas 1

prrcizats popalstion in the plant at the tize af t&
verkaf-:u :sraga.‘.::t 3., workers in 19.LL, waen the lzst study of the plant was
I Rlaz: s few days before the study was considerc

Esde. The popilatiion ef ths t :
hizher but, due to a reductian in the de=and for the produst, one shift was

aLs.

TARIE I
DUST COCENTRATIONS IN TIE AR
a=nls Tocation Desc=iptiom Comcetration Pe
S No. =28 in =vocfe Preos
1 Wet =11 Cenersl air sa=ple. 1.6  Bot d
2  DremiMl General air Sazple 17.9 L
: Sth floor - o (rafrs
3 Dry =11 Ceneral air sazple 5.8 Not ds
Lth floor i - . _
L ] Dry mill Genersl air sazple 28,7 L.t
ard floor ) (rafta
5 Dry =31 Ceneral air sz=pls &8.3 Fot det
2nd floor .
é Dry mi1Y General 2ir sa=pls .0 . 1.2
1st Lloor (ratter .

Note: Cazposite air sazple al) floors provided free qmca determination af

Maximz allorabls comcemtratiomy -
S1lica: Rizh - (above 502 tm‘ Sioi) - 5 mppet
¥adiin - (5 to 502 free 510,] =~ 20 mppef
low « (below 5% free S510,) - 50 mppaf
Dust (misance, no free silica - 50 mppef

tmillions of particlss per cudbic foot of air,

Concentrations

- The concemtrations of dust in --- air, as determined in tabla I, var: cons!
erably from a low of 11.6 to a hiz: . 83 nppof. These concentrations in relat!
to free silica are not excessive, although the concentrations on the fourth, sec
and first floor were at or above the zaximm allowabls ecencentration even for a
nuisance dust with po free silica. .- the basis of the asbestos content, no sta
pent, can be mads, since at this tizs ..o asbestos content of the dust has not be
determined. Howwver, from visual observation and from dnformation gained at the

4-



R ‘
{ i
\

; ph:rt-, o z2sll percentage increase in the esbestos comtent of the material

processed profuces several timss Creater consentraticn af dust in the air,
maxi—m allovabls concemtratisn for asbestos is 5 mppcf, and when ths conc
tion of asbestos in the dust ga=ples collscted has bean determined, furthe
pewts on the concertrations will be made. At this times, bowever, axd op ¢!
e¢ the conzentration af asbestos found in the dust, which varies from the ¢
records from 8 to 21%, it would appear thet the maximm concentrstion af &

-tre air should not be greatar than 25 to 30 mpxl.

Taxi=ity

A review of the litersture indicgies that verniculite or the dust fr
materinl i3 not especially toaxic ard is generally included only as & muisan
dust. However, the asbestos dust in the dust in the air is eof considarahls
city, and is s factor in the comsiderstion of reducing dustiness in this pl

According to Drinker and Hatch(l), ths pathologio changes produced Yty
tas are not liks those af silicosis., The asbestos fider group about the nac
the small alr sacs in the lungs, axd stimulgte the formation af g diffuse £1
There 48 o dafinite migration or transpartation of the dust partislss to th
Ay=ph nodas and no formation of the £ibris nodules. As the fibrosis increas:
reduction in limg urs causes & sericus decrease in lung capacity, or difficm
4n breathing., Lanza\?) suggestsd that enlarged hearts noted frequently in t!
cases af secandary asdestosis mxy be the result af the increased work with ti
resulting from this eondition. It takas more work to pump the blood through
asbestotic than through the narmmal lung, .

Maxi-un Allowable Cencentrations

In the study of an enviromment from the standpoint af exposure te ham
materials, the use of maxi=m allowabls concentrations is helpful, Maxirmm
allowzble concemtraticris is defined as that cancentrstion af any harmful mate:
in a woriing atmosphere below which a workerts health will not be affected ach
Maxi=m allowable concentraticns have been establiszhed upon many of the ecomor

~dustrial poisons and they have been based en the results of corrolated enginee
ard redical studiss in industries using these materisls. Macimm allowabls co
trations now 4in use &8s a criteria for the prolection for the health of the wor
are subject to change as additional information is ascumalated. The caxoantyrz
used in this study are those recacmanded by the U. S. Public Health Service, &
American Conference of Govermmental Industrial Hygisnists and the Amsrican Ind
Rygiene Associgtion. All mari=n allowsble concentrations recorded are for pr

longed exposures or those exposures for an sight-hcur working day.

Iz the evaluation of the worker!s oxposure to any haroful material, cog
nlzance of the amount of tize spant by the worker in the contamingted atmosphe
should be taken. PFor this reason an attompt was made to determino the amount
8 worker spant on all his jobs where they were not contimious. Weighted avera
EXPOSUres DOre Dearly rerresent a woriers actual exposure over an eight-hour d

flg Drinker, P., and Hatch, Tet Irlustrial Dust, ‘MeGrme-H{11 Boak Co, New Yor
2) lanza, A Js, McComnell, We Jo "7 Pehnsl, J. Wet Effects of the inhalatioc
o I;I;eat.u dust on the lungs of cs:-:tos worksrs, "Public Health Reports®, 5
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dors a single s£=pls resull representing an exoOsiTS for a short portion o

ﬂC & day. eoncentration of msterial x hours et
- Weishted Averasge= hours worxed

onelinsions and Rescorrmeandatiens

Proo cbserzaticns made at the tins af the study it would appeu- tho

e:d*.:::t pechandiss for allaying dust pensrated by the varicus wvibrating ==c-=-
and cther Doving parts in the dry nill, in particsular, was well designed o
but uxder the handicap to witich this exhzust machaniax is subjected 1t cannc

does not fooxctiion mroperly. The foallowing are several rcdsons why the dust:
the dry mill i3 heavy axd w7 the exhsust mechanisn, as dssigned, doos not £

1, Dust vidrmates almowt cantinuously aff the rafters which have beca
losded and are contimuslly loaded with dust penerating from many scurces.

. 2+ Rutber canectors between the vibrating screens axd the feed spout
are not tizht, nor are they roplaced when they vibrote off or they are worn ¢

3. Rubber ccunecior= lotween the vibrating screen and the od:mut. duc
are eitner broicen, missing, or are not placed an the cuots,

4o Exhoust from samo of the vidbrstors i3 insufficient to control the ¢
gensrated,which in gll probodbilily,is caused by an over-load of the system )«
other porticns of the plart,. .

5. Backs are off many af the vidrators, maling the exhxust mechanism }
vided insffective and in effect, nn}d.ng it wvhiclly inoporative dus to ths large
:rmu‘m:ht.bomr.dm

6. There ase cary holss in conveyer pipes in such places as stop gates.
coansctlions to vibrating scresns, amd dozens af other points where bales have !
eut into the pipes at randm locations, or where_tho pipss have broken by vibr

orwmwwrrietimafth-uwingm. .

7. Hoods over many of the vidbrators are bkaln, have nat. been replaced
are inaffective. It would appesar that canvas or a resilisnt type cover over t}
r‘.bra;ors woild be more effective t.han rigid type hoods whica have been :':zvd.da

8. Many of the transfar points from ons bell to0 anolther are mot duu:t
and caxtritnte a great deal af c¢ust to the atzmocphere.

. }h.:v of the dead erds in the exhmst system vere laft open parcittir

& large volime of air to be drawn in through opanings where no control was nece
osary, thereby reducing the cantrol velocity in volumes of air at more critical

points.

10. In many locations it was -Uvious that the dust collection mechanimm
was full of dirt or dust and could -:' be expected to funstion satisfastorily
because of many of the reascns Llr-\...v nentioned,

., May of the elevator bousZ-73 and screw conveyor housings are open ¢
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several places where holes have been cut for varisus reasons and the housin:
saterisl yecoved ond not replc=ed. These elsvstor housings and screw couves
housings are particulsr cfferxiers in procuction of dust.

12. I wan noted during this study thgt holss were being cut in the e
dusts at rexion without ay previous calculstion as to the volume of air reg
or the reduction of cir velime to other locations, The junctions were often
ax=eedingly rouch insreasing the frictional resistance in the collection xp

13.° In saes &f the locations, particularly on the vidruting screens «
top floor, it i3 cobvious that a great deal of procust is dbeing withdrmm thrx
the ezhzust systen by virtue af too much air dbeing drown through the systen.
is quite probable that ths reason for this picke-up of product is becguse of ¢
-d=balgre crested for the variouws reasons previcusly noted,

1. In summary, the foregoing points are {lluztrative af what would be
poor policy in matters af maintanance and operztion af this plant, The follo
recarendaticns ars based cu the observations presanted and on the basis af t.
dust counts, silica cantent, axd asbestos contant aof the dust. I¥ will de re
nized that the following recamendsticns are particularly dbroad and non-epeci:
untdl guch a time as the grneral over-all maintghance ard repair of existing ¢
work, both in the exhaust systez and the cre fesd pipes have bean sufficisnt)y
repaired, no specific recccmendaiions appear t0 be Justified. Gensral reccoans
tions are as followsg .

1. 7hat all af ths unnecessary opanings in the entire exhast systam, '
in the wet and dry nills be closed properly and a prograa of discriminatory cu
ef mres be initiated, All access doors, corners, sto., should be provided wi
tight seals and, of great practical importance, are so designed that thay are «
~ closed and secured by quick-locking devices in plece aof the usual bolts and mut
dccess doors should be attached by hinges to avoid the frequent damagze wvhich oc
whan ordinarily manhols plates are recoved for inspection and malntenance work,
An objective in designing the ascese should be to make it Aiffioult to keep tha

" opEne .

2. That all of the wmesessasy cperings in all of the ore transport duo
and in a1l the elevator housings and screw conveyars be tightly and caxplstely
olns-dmdthatmtbcbrnkmpm-timactthoqn-atthcphntboodquacl'
”m. : -

3. Thzt all of the covers en the backs of the vibrators be replaced and
msde a3 air ticht as possible and that the boods over the vibrators be repaired
ard replaced with a type material that will not disintegrste sudbject to vibrati

L. That all af the exhaust ventilation dust work be examindd foot by fo
and all holes plugged and unnecessary. openings, particularly at dead ends, be
sdequately closed and the entirw sys:ca be clsaned of dust which has depoaited
in axy portion of any of the exhgust ripes. :

S5« Thet all of the transfe- ~=ints and points where ore is being deposil
into open containers be adequatals Jn:losed and provided with tzhmti&ritihzic

b. mdcmtﬁofmmz:;morothlrclnmngot raft
the entire mill be institbed after * 9 other measures have besn :::quud..rn =
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accacplished so that the dust locd cantributcd by thet dust falling eff raf
will be eli=inated, Full recozniticn ghould be given to the fast that direc
co=ral néanTes alons are ALY not eocush to insure gafe working conditi
The method of opsrziics, proper maimtienance of equimast &d af housekeepiz
are equally essextinl to mairtain healilhful condilicns,

- 7. That until such tine as the repeir and maintenance of dboth the =
axd ore canveying systexs hove been cozplste, all the men in the dry =ill be
provided with gnd required to wear an adequate respirntor, as indicated -
acca=panying list.

8. That the opearziors af the spray palmting equirment be provided it
& respirator approved by tbe [urean of Hines for such operaticn as indicated

" 4n the enxclosed parphist.

9. That 4t be initiated as & polizy of the caxpary t0 be particularly
dlserixinating in the pmrovisions for axy holes or outlsts te be cut in axy
exhaust ventilation duct or any cre conveying dust or spparatus and that, if

.. smy ventilation must be provided for any process, the quamtity af vemt{lation

required be adequately determined before 2y exhsust capacity is taken fram
cd.stmcnnuthwomultdmheamityﬁnhncoﬁundmdl

. gubsequant units when sucd) ccpasity has been invalved,



