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and cement are recuired dut these ¢wo items zro rot related to any durnt
hazurd.,

CC tho eix row nateriais descrided in table 1, ell ozxsopt guiclr lirc
must bo regzrded us poirantielly hacardous eond copedle of causinrg & scricus
poouzcconiosis, Inhalgtion of cuosite or chrysotile cem produco csiosissic
ancé inhalotion of silice flour or tripoli omm cause £ilicdsis. Ziatonzuoous
carth on ivheletion is cepebic cf producing a diffuse fibrosis whicel is
anliks sllicosis or asbestocis but waich mey bo cuilte disablirg,

The ficdirg thet the sarzlo of ozosite hed & quartz caztent of 2l per
cent i3 quite surprising. It is thus cpparemt that emposare t> thic cex-
;:ercial forz of smosito may prezari o poteatial hazard rot only frox
asoestos fiborc tut also from frese-czilica particicz,

The firished product, Keyle, cppcares to cozmsizt prizeipsliy of =
crysvuiline forz of c;.lciua cilicato vhich }'i:elds e cherasterictic Nerey
2il{sction patiern, Potrographic and chemical exxzimatisn revealcd,
howaver, thut othor censtitusnis aro preseat in the materizl, & si=:ic
of light grade Kaylo was showm by analysis to heve a quortz contaut of
shout § per cont; ot the hoavy grade the value vas about § oer cent,
Both grades alm.a ooatained noderate cxounts of asdbestos, In e s=ple of
the light grado tae asbostos was in the form of chrysotile which coz=drissd
n;proximtel.y 5 to 20 por cent of tho serple, For a saxple of the hzavy
grede the chrysotile cortent was ostiratad to bs ebout § to i0 per cent
but, in addition, about 3 to § per cext of amosite asbestos was scen,

Carbonates made vp sbout 1 per cemt of each grade of Eaylo.
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Concentration rrd Compositicn cf ft=zospheric fuct

Tho concentratior of the atmosplizric Gust to which the wierkusz werc
exposed &t varicus points is ghowm by the dust comtc ir teble 2, Ialfer.
ratioa pertizcent Tc ths cporations o csuditione £t ezck scmzling moint

cre iancluded in = tacle, 4 cuwaipyy ef the Sust eswate 35 as follizwa:

- Particics per cu.ft., of zir
Szrole Szaller than iCu Lerper tnzz 104

X Fouter machirnoe 4,¢ zillica G, 00 rilliica
2 Centor eisle 3.4 0,16
3 Estch weighing roen 6.4 6,28

) 4 Asbcstos untegging room 6,9 0.1
5 Egst Jinishirg line 8.2 0,%%
6 Pro-nordzner 2.2 0,45
7 Viver taicoay 5.2 c.0c

L]

the ccapositien of the rmaterizl suspozded in the gir gt sover o
scatative locations is reveulod by the anzlyses in tshle §; frox taz
in tebloe ¢ the woi.sht of dust in the atmospherc at thesc sever iocati
cal; be calcula;cd. Thus, the dust load of the gcaorel plant eir {sawple
#3) was 0,2 graz in sbout 17,000 cu. ft, of eir er 0.01 mg. per cx, fi.,

while the dust load of the ctmosphere et the other locations reaged ire:

-

0.06 to 0.4 mg, per cu, ft. The hezerdous fracticu of tho duei censigicd
of tho free silica compozents (quartz and distomaceous esrth) and tho
csbestos companents (emozite and chrysctile), Theso hzzardous soasti-

tuents genorzlly made up a large portica ol each dust sarple, as tho
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Tho rosulis of tho cust survey, vtich imcludcd the ecmaiysis of
re matsricls ond ctwocpheric dust ard a limited rusher of cust ceumise

ey

T2k it spparent thet censigdorsblo cticaticn had toen pgiven im tiie

zlant 42 the control oif dust, Exhauzt systems of removing tho duet b

-

beea instelicd snd the sxeumi  of cuct suspezdsd it the plant etmesztiio
wes revnalu{ oy <he surwey to bo at yeiatively low lovele., Since, 337
erer, im poy eroes of the plant harcvdous £‘r~" giiica azné arbeatos
rircrels comprissd e larze »oriton of the civ-llostsd matericd, it is
very irocrtazst that effective duct centrel mezsurss o2 raistuinszd ot
«ll tipas éo that the cizeamingtica of wnsafe ereuxts of aust into e
stmosphere will be preventod,

A nuther ¢f ggencicr hvvs sugserced thveshold or mawimum allewiil:z
limits Zcr thc comcemtratios of dusts in iscustrizl ctaospherc, Iz

-

048 the I

-

apartrent ¢2 Boalth for the ftous ef liow coreey imicrmed lic
Sararac Laboratery thzt tho Dopertzzzt followesd & “Saxitery (od:™ -malch
reconcends ce~tnin threshold limiis for cdust emposire. A Esnivawe

sizilar code has rocently bocz develcoped by tho fmerican Cealerexcs of

Covernnoartzl Industrial Eygienists. Threshold valvos estzblisaed by

those codes 2re rs follcrs:

(The threshold vnlues erc given oa ths noxt pege)
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pore thexs 707
”n 1] 53;
£07 to 0%
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Total cust

/L review ol tho surver cate CLECiOossSS

Badelh weighing reez) Iree silics ccuprised = large pertica of tas

el aY, o .
Thiclh tho uvorkeres Tor

goheutos wr.s the pri=cipel corpeaent of ths

iz £oill eother localities {ccntor sizle on

siemciel cuounts of Leth free gilil
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t
'

¥oxizun Allosudle Concozmtration
(Particlss psr cu.ft, of air)

Yow Jeracy
ceds

5 million

g gyisle

0 emoznd; in otior crens (schbessas tani: and |

atbactss wabagring roin) o

An, C2né, Gov,
ird, Bvs. cede

5 oillic

gl gIU'l

()
o

that in certziz arezs (esush o3 e

£ilico g=d asbestas wers presers in the

eftiozphoric dust, I% ig this epparent thet although zhe dast comats of

tho sever izminger zamples wore g£ll belor 10 rillicu, and ithoresfore reice

tively lew, the rather high querts or aooestos content of the Ciresuspezmcss

matesial tonded to create in certain aroas s condition vhich night be

hazardous, or at least one waich approzched the mexizum ellowstle limit

esieblighed by cods, Specific exarples would be the exposure to free

silica in the batch woighing room and to asbestos in tho asbestos unbezsirs

rooa, Also, the concentration of esbo'ltoa dust inside the bLoxcars pretabiy

oxcouded safc limits, Although e dust coumt wes not made during the suarvey
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. for that carpling point, tho weight of dust collectcd there with the wvacus
oclscper csvice tnd filtor piper indicates that the dust cencontretic:n ise
gide tho Toxcer waz possitly of the orcder of £0 millienm or mare. finge
socout cae~third of the dust waz ecstentes, it sceps likely thett e motonticil:

Lazardous coaditicn existed,

Sueeestions on? Feccrmsndaticss

3, It is seggesisd thaot mininus esnoust veantilation ratec hilch Till

- bieda
proviie effoctive dust cellaciion foit cach braich of the dust eonivol

VS

gyrten e detertined, unlese thiz hue clrosdy beor dorr, arnd that ins

ructioz of these branches bz checiicd pericdically. Sintic pressarc

ragsursaents con b used €9 nessure iz Jlow,

2. Tas exbdzust systez fer tho zshbecion unbogzing rosx zhould 32 roe

Whegy 3 wetn W

€esigned £0 thet the suctisoa hsods will de ilecatof closs <o <k

Y ]
su che goizmte

vhere the dust is preducet to cellagt it delere it combezzinzics (L
cencrel eir, It cigat e fo22ible o Curmp ths ccztesiso bogs dute o

te=all hopper £3C cnutc ratasr then o to ez cpuz pligiicrm, Uha
could have a rotary feudirnz device for movipg thu esusates c.. <o Uil
riffle tedles. The tadlec chould be paertly eaclesed by plaztic hisic

azsi
end should be exbzusted, ![{susokoepirZz in the erer chould by irprovsl
ty periodically cleaning ta= rocm of the accumulated dust,

S. Housekesping practices could be improved irn ¢ zwider of z‘.rc-e.; of

the plant, At the rouvter mmohine thc cduct shouid be removed frox caz
gachine cerriage regularly cnd ¢ sufficieat nuzber of canteiners pro-

vided for the proper cisposal of tho wrste matericl, Cmn the rixer

balcony caro should be tzkoa to evoic epilling d1y Gust erd the cro2

08 006 1162
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£houlé by cleenod periodicslly,

i, Speciel attontica saould bo gim to housekceping in those crec:
There xilica flour, tiripoli, cdistomaceous earth and asbesisz arc heriiusc,
It wae noted duriug the survoy that bLzgs of thase meterizle were etorzc
in loerge piles twrcughcut tho plant crsz vheore cpace vas availictle,

cxe cf the bags were breiccr and covered with duet, Dust srisizg fron

this ceurce would tend to contaminzte the atxmosphere of the entirs

5. 7Tt in rasomroadsd that a ructiocu hood b2 imatalled in fremt of LA
eo:retor vno manually twus over the lJaylo tiles on the coaveyor bels.
é. Al) ::pl#aes voricing £t poizts vhere dust is croated saoull t:
educeted ir good Cust supprassicn proctices, 3As &n added ecfeoguesd,

i i3 svgzestod thzt thoere wiio work ot dusty Jots Le roguired to chezio
{h2ir worl clething frocuszily,

7. Sipes it eppecrs that max: lozdingz bex care are predably oxposed oo

& razardous cancesatration ¢l tiresuspcaced astertos fibers, il is reson~
=3aécd that the nom weer U,S, Buroeu of ilines apdroveé ruspirctors during
thet operation, It would be prefarzble, of courze, to reducs the Cust
ccnco:tntiun by exhaust ventilaticn or some othor practicable methnod

if at 21l possible,

8, Dust ocount curveys should bes made is the plent et regular roatsl:
intervals until e low level of Gustiness in each potentielly-hatzerdous

area is ostadlished, The survoys can thez bo done less freguently,

" 08 006 1163
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Oresnc-lilivois
Loy 2, 31222

3
9. Thc meintcnance of the working exviromement in e condition whica
conforzs vo rcguletions praasulgated ty lccal healih zsgszeies or which

Voo Gmin v

iz ir gucord with eccepted standards of good srectics should not to

couciderct a3 a complsce protccvion for o worker frem acquii'ing &

digezse 3 the rosult of hisz occuwstion, It ic sirozgly recozzzzss

2

tnat at the Keayle ples=t o zsdiczl prograxz bo mointeinod vhich would
veguire a praecmpioyzont cxrmizctics, includirp e rosatgenezion of
the chest, of ell prospectivo expleyecs end & routine ckest rcentyias-

grea cf ¢ll regulur workers at intervals of oacs exch yoar., Suskh
prog.ran- should roveal thes2 individuzle vha ere vzfit fer excloymaut
;n a dusty trace, Of most itporitezce, any ctac of ¢isessc vhich

sight develep in the rogularly empioysc worksrs weuld be founi early,
bofore it becemsz = sericun hecltn nroblar: 4o the fndied

- -

liebility to the monaze=:zt,

08 006 1164
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( ARALYSIS OF RAG LATERTIALS USSD IN TEE MAIUFACTURE CF FAYLO

Fsterizd

Anosite

Diztoracecur
coich

Quick lime

Bilice flour

Tripoli

CEgoaiti;gg

Tho obulk of tiaa matsris.
vas fibrous, Fizay ef the
fitars wioros sepercizd; theoy
dic not possces the hich
decree of flexitilitvy of
echrrsotile, Grains of chlo-
rito er serpratianc were &d-
horing to serme of the fibers,

cmiosite
<hoe Kaylo
gucrts centent of

Tro ecmplo of thae
toouzht back fiex
plant had 2
71 pzr ccxt,

flore ther €0 a2 ceat
fidrous curycotiln, Adhor.
ing to oseme of tas fidirs
vore graizs ¢f chrezite (°
ca~benates, ¢ I'cw groins of
rassiTe scrpantine gnd a
traes of cliwine, Lbouvt 0.5
quertz also wmas nTosect,

9 S~r

3

Principally ratural dia-
toxcceous crrth witk ¢ tirzce
of quarts, Probcdly somo
clays were preseat, Diateas
Tore the fresh tnter variety

(7).
Baarly all lims, with 0.27%

. guartz snd trecos of carbone

atos, feldgper eni glazs,

Alrost entirely puroe,
fipelye-ground guartz,

Alpost entirely cryptoe
crystelline qusrdz,

Bize cf Porticles

Iost of the fitcrc were sovores
hupdred ricroxs €9 ocovarsl n. o
lepgih; relaztively £ vure sheorior
then E0 microezrs, oy ©F Lhescc sior:
fibers wmre ) micrer or ices ip Cice
metor &nd, wmlike chryroliic, wer
gensrally straighl or exly siightiy
curved, JAbvout £ per combt of ¢
materiel (by voipht) would nseos thy
& 100 much gereen; ic thic szl

e

-

of the fibers verc lozzer thnn 2o
miorons cad fer every fivesr thore oo
sbout 6 particles.

Tiae fivers werc vell eoparcizs,
#avy Tore goverel huadred =iercss

S9TC TLIC EITEral
lepgtn, 4&bout 10 per cezt of th:
2ateriz) (by veizlt) weuvld p:
through = 30D mzsk gorecsn; in thz
soelleretinomadCl mash fracticz 2icus
ono~Zousty ol tre iwdividusl Jivers
wars lorgu thern 20 Llceroas snd for
svery finer <iers wure wseubt A2 purii
cles, Jr this iyactioz usssseme

tumi1ies TIre £Tout &S MLtz rous

lopg sxc.

4
or
e

soporated fibers,
Probebly mere than £0 i €0 moo
cent of the perticics wers osucllon

thar 1 ricrex,

Foctly =ueller then £ micruns crié
rarcly larger thee 10 microps, Lory
clurps Jerger then 20 microzc were
soex,

Probebly more tharn 95 »par cent of
the particles wers smcller ties §
micrczs,

Probubly mere thow 95 per czul
the pariicics were sxellor thews £
picrons; 0211}' re_roly oy vev temen.
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COBCET TRATION OF ATUOGPEERIC LUST AT V/RIODS SAPLIIG POINTS IO PLIIT

411 ranplcs were tskam with {ho midgel fmpinger. Tac sollecting fluis mms
5% ottyl eloohel,

Soz:3e M: Rouvtor machine, Trks at 2:45 PU; 10 rin, sauspling, time,
Routs: ralkine cutiing Ti'lo tiocke ipto pizo inmsclatien foras,

Seapi: raproseted exposurc of Tho mex ot router pechine outlet remaving rise
irioaiisz forme ard epplying cloth ceatirgs, £ light gluc =22 enrirsd oo <ke
for with camprosscd cir ooyrey pums to malo thz cloth aéhsre to o ligyic,
Ti. suiiing partr of tho zeshiine wero ernclosed vy sneot metel houcinzs whis
Ttre ezhrustod by & cerntial suctica systom, Tac exhaust polnts werc chsod
by cxoicc tosts axd werc found ©o have streng eveticr, This seme ceubral
erbaust systexm clso cerved ae vt firishiag linc, whickh wes not i oporitice
el tas tine, Eirce tho exhizast poirtr of the wast lire wore closed o7 b
droz2rs, the volume of exhizust ot the router machire wan substznii:l)--
irsresscd,
The rovter vmit vos loeos:d in t2n open plent crea, Uediretoly heavwy
Lisuauizuicas of Boylo dusi sivescd Uhe wulrroorrizso of tho moekhizs,  The
seraiorTs cisserded brelez Hicess o2 jasuletior by threoming Cuca iuiz goom
curheinerz, Several centsinreee wive Filles in o short tite erd thc zwen:z:
Gircerds feil o the flocyv, IZousalerzizg iz the meehime ores vars -l
Luet comcentraviex: rasvicies per eu, ft, of cir

£, =31licn swalles thas ilp,  Fexrly

e gili ot U
particlrs gopecrse to bu Su or lessz in
€.086 riliior larger thes 10u. {20 ©wo 22¢ 4

he=zle &: Cozter aisle, ‘fadwer 2% 8129 3,5 10 min, .

Gemcral sir eomple tlozp coontor elrle datwoen &irect. lired drlzs:

srlor umits, To0s wrils wers of u cerplecely eaclorad cemstrustic:,

£ligct voluno of cteexm weco ayted escarirg izto the zenersl ziy, L
we gose,

Lust conceatration: particlos par cu., £, of uis
2.4 zillicn srmaller thea 10k, (Bost of taw poriiclcw
vore Sy or less in lcazta,)
. 0.18 wmilliox larger thon 10u., (12 to 20 in loem;il,:

Sarple if3: Batch woighing room, Teken at 5:30 P,M,; 8 nix, sewpling time,
Gonamal air gample in batsh wolghirz room erea, Yo weighivg was oalr: <oze
ez tino of sampling wact closs to tho chenging of srifte, Other morasl coilive
ity vus going on, Eousckeediag ir the erca wes in fuir to good ordsr sad t2c
general vantilation comditioas wers goed, Thy duming points of the sust
storage bins into the weigking coztairers were cack proviéec with exaust
ters, Thess exhcust pointec wero checclec by smoke tests and the suction 1
found to be anly fair, During on inspectior made earlior ix the dry wisizic
arounts of dust were ccox t~ os:zpe into the geouertl roow air £re= ac duu-
irg points during veigiing,
Dust comcentretion: particles pur cu. ft. of air
8,4 millicn smzller than Y0u, (Rout of tis pariiziis
ware fy or leess in lensth,)
0,26 millior larger tazn 10, (Fesy 10p ix demzza )
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Scaplo $4: Asbestcs unbagrics vesm, Tebon et 4:00 P.lU,; € nin, sammlicg time,
Expozurc o worizme) in esvostos wabagsins roox, £ complele cycle of wovic
was done fmcluding cnomiag e 29D 1b, bar ol ocmorite loag=fiber estoctos,
doroing: 4t ¢ e platform, fecding the rillle tobld pmd Jloeding ecbuctos ivis
Sae ramer will, The roo mns coxulotzly enclosed gud was e:icusicd from
o »eints in the ceiling, The coor war opex to edmit bapgs ol rstenios 2
inteze air for ventilaticn, & vieibic cleud ef dust im the eir w.o presun:
Jurisg the vebagziasg cposition, Lodarataly heavy accumaiziéisas of fiter
wrosen: oz the machire surinces end wulls throughout ths rocw, Iurizg the

(134
wnLassing oporetien tho osernior, w2 was staticzsz in tha etros= ol sir

et

coni=g iato tho roem, wore o filler-tyse reospirator spore7ed by the U0, luveos

£ Yizca, |,
Dust cencestration: [purticies per cu, £, of cir
6,2 millicz szaller than 3Cu. (Mest ol the parii-
clcs were B or less in lezcih,)

i vele o

0,24 rillica lorger thae 2Cp.  (loor 20. 2m douwgu:,

o mab dwotglwa.

swnlia §9: Last finishing iizz, Tokem at 4:15 PN, 3 rim, sazpiivg s,
of moulmaz srhile funing Wayle sitructural tilers B ha il on oo

-

b1+ ™
2tiens vors eseicged gud were previles Tilth exbausin,  Yedor

quantivies of gict Toro riised vien tho men tusmei the tilcs,
&

v e -
iine wus lecatel in the oper plamt aven,  Gsusekel:img Tss fos4,
Dugt cozezatravticy: perticles jEr cw., T, ol eir
£.5 millien smalles then 0z, (west of This porii-
cles were Sy or lase in leazil:, )
0.46 =31lioz lurges thzs 1C:, (Losily 5 to iSp i

leszth; ome was 132: lengz.)

Sz7:la ¥8: Pre-horéopsr, Telsn of 4:45 PLA,; 10 min, szmoling tims,
Prohardessr end tile powring mzchino, B wmit. CGezcral cir sanmic of di:
ares in vhick {ireo nen opercted the uait, L wet slwry of zylo wic poured
into melds end then passed through a sizan chezt izts tae proebardurzr. U
aodsrate ceoust of stoan woe in tho etmosphere epround tae machirs,
Dust concgrtratica: particles per cu, fi, ol eir
2,2 millica smaller thaa 10u, (Lost of trhe purt
clos wore less thaa & in lengtk.’
0,45 milliop larger the= 10u,. (Up to 1f: iz lexr:

Sampls £7: Mirer belcoay. Talen at 4:38 P.M,; 10 min, se=pling tizc,

Goneral air sexple in west end cnd center of tae mixipg baleexy. 2w nmex
were doing thoir aormal work, Ond men edded lims, silice wné cemcuti te ¢
ixer vnit from several poricble containers, 41l ths xixer units Tire
covered, Accuaulzticus of dust froz spillage wers prescat ca eil tic
ixer vnits md on parts cf the floor sres,

Dust conoextration: particles por cu, ft, of air
$.2 millioz =aller thza 10, (Xost of tho
perticles wore less then §: iz leagih,)

0.00 millicz larger thea 04, 08 006 1167
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L

e tuniler of ciosiive up to ssTevac e, Long,

Euca of the ezosite mus botvesr 10 cud 100 iferons [x lexmo ..
Tko amositc coowrroed wostly es 20 to 00 wicrex i
tundiss of amceits ware notué, Tho chrysciiio
pertielly opeasd ovndlas several avedred misrems leng.

6., The bulk of cerple #5 wos an wnidantified fsocronic :
with a lom izdex: of refsscticn, Possibly it ters o
ca or & leogs corous fori: of Kayle, lach of it
rosette~lilko roeovs,

6\, The bulk of the fibrous matorizl eppszrsd to comsist ol Ilwn..
rostly 20 to 30 microis lopg; sews were sawsral hundred Lisinol

lexg, 08 906 113
$ne amosite ccoiwrred ws flexdble fitars 20 to 2080 nierous wi
ulso ap undiae soversl humdred ziciiiz €3 sovarol .,
Fivers gaorter chizs 20 nicrams £330ore€ Aous Fusitivic Tl oo
viie, It is daudeful
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Teble 4 CLAIMED

FRIVILEGED

BY OCF
DAT. FOR SLMPLES OF ATUOSPHERIC DUSY

f]
[

€.

Treipht
of cuct
eclicetzd Coscriotiom of serpie
20 Collnetsé in pzueral weizhing area from 32:40 L0, o
&:30 F 15, (6.5 br3.) oz Jex, 81, ibos, :
2.5 Coilcciec =t eshzates tesk from 10:16 L.k, to 4230 T
(6,25 tu's,) en F&3, i, 1951,
0.2 Gereral plemt oiv sc=zple collegted frum 8:28 [ .. e
S:30 P2 (t' Y arz,) on I‘eb 2, 1951,
z.4 Collcetad zt finichirg line froz 10:30 2,:, e 4:30 F UL
‘ (6 nre,) ez Poo, 3, 1861, .
2.2 Colicctad et rzuter frem 9300 £,X, do 3:C0 2.0, (€ roli
on o, €, 1852,
5.4 Collected i.*o c2r frox 8:50 AL, $o 12:40 3. U, (2%
o Fek, 12, 1951 zad while loc.d_m: trucl: frex 2:00 '_",.-'u %o
38 9 P.l'. \z h-") F b ‘-5, -5d..
1.1 Collictcd ix esvestos skreddimz room fiox 2:00 2,0, +¢
4:00 F.X, (8 hre,) on oen, Sa, 1863,
¥ITE: The samples of atmospheric dust for enslysis wore

collocted on a paper filter with a vecuunm cleaner,
The volume of air sampled was about 2400 cu, ft,
per hour,
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