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.analyses by both NICSH and independent consultant laboratgories

ABSTRACT

A industrial hyglene study was undertaren at &he Gouverneur Tale Comgany,
nuaber one mine and mill, during Mevswbaxr 37, L9275, Samolas wore co'lacusd

$irabla dusi, free silica and asbkastes “izavs., In

(3]

to evaluate exposures to ra
addition impinger samples were collecied Zor comparisen with zast sxgosurs
.. . - =

measurements., 3ulk product talc samples were also collzetad Sov rireralegiczal

Results of mineralogical analyses of tale product samples by all lakorxatories

-

concluded that askestiform minerals (tremolite and anthodphyllite) were pra-

splrable dust exposures were found to range from 0.25 to 2.96 mg/m3. Mo free

silica exposures ware found to excesd the NICSH recommended standard of 50 ug/

m3. Electron microsceplc analyses of the airkorne dusts showed g to 45% of

airborné fibers to be anthophyllite with lesser quantities {12 to 19%) of

tremolite, More than 90% of the airkornas fikers were sporter than 5 um in lengt

A review of historic exposure data of these ¢perations and epidemiological
data concerning health sffects of exposures to tramolite and anthophyllite

are included in addition to recommendations for workplace improvements %o

reduce exsosures.
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TNTRODUCTICH

a the mineralogical sense denotes e specific rochioming .

The berm “tale" 1
mineral of tha sheet s{ilicate category [Mgg (Sig0sq) (CH)4l; however,
"pale in the industrial sense may represent a varied mixture of minerals

»

. . .
hvsical properties as eale.(l) Unfertunately, many fast studies

o

with similar dhys A

of the health effsets of industrial talc exposures have not adeguately inden-

r
[
e
Q
i

tified the various hazardous agents which may have be=n present in the

The Nationmal Institute for Occupatioral Safety and Hsalth (NIOSH) has

. B B

underway an industrywids study of the tale mining and milling industzy.

These studies include both epidemiolegical rstudies of exposed workexr'

populaticns to determine health effects which may be attributed to the

P

work environment and detailed industrial hyglene studiag %o characterize

the various agents to which these workers have been expesed.

The "talc”" minlng area in the vicinley of St. Lawrence County, New York,

' . ° . -
represents a complex assqciation of amphiboles (anthophyllite, tremolite,
etc.) talc, quartz, and serpantires.(l) progortional mortality studies by

Kleinfeld at.al.(2:3) of talc miners and millers in this area have demon-

strated significantly increased mortality due to both malignant and non-

mallgnant respiratory diseases. Also, NIGSH analyses of tales (Mytal 200)

cartified by the Vanderbilt Company not to contalin asbestog have demanstrated

minatica levels ¢f Zotvh Fihrous “remoll

2 and Zibrous antho-

. ! . M
phyll;ta.\4) Zowewar, 1 has

priate since the minaral make~up of tal

stantially with each deposi=: sowe containing astestos whils sthexs do not,

i diffavances in thxicity among these minerils,

has suggeswued

Cne study(l§)




© DEGCRIPOIGY OF TUE FRCILITIES . -,
R.T. Vanderbilt hegan talce oparations at tha Cauvarmaus Tala_eaﬁ;any‘in
1947 with one mine (#1) and one mill (£1). In 1974, the Vanderbilt Corporatic

acquired all: talc operations of tha International Tals Company. From
. x pany

this pnrehace, Vanderbilw was pge:ating two mills (#2 aﬁd %G), one unaergrouné
minait#B mine)'apd oge.déen pit (Arnold Pit) at éﬁe time of tﬁis study. Cnly
the #3 mine contains what ‘the Vanderbilt Corpdratioﬂ considers to ka fibrous
>anthophyllitg‘anq this ore_is’précessed iﬁ the '#3 miil{

The_total.employmcnt at all R.7. Vanderbilt Naw York tals cperations at the
time of the precant study was approgimately 170 mersonc. Theée are proken

down as follcws:

'Underground -4l
Open Pit - 13

Mills - 67
Salaried - 49
170

Exployees of these cperations are :ep:esented%by Loqal #4979 of Urited Steal
Workers which organized in these talc cpe;ations'in 1954, ALl opefatimns
were on a Sk day per weex schedule with the mina operating only during thé
day shift.whila thg mi;l operates three shifts, A list of jobs an¢ a de~

scription of related duties in the number one aine and =mill are given in

Appendizx II.>

$e
1)

Approximatsly 19 €ale predughks fxem all of the Jompany's Wew YTork ta

(supplied by 7.7T. Vanderhbilt), are shown in Agpendix I.  These talcs are used

in numersur productz. Some typizal uses .are zs Tzllows:
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DESCRIPTICH or o gnawv %

3 ANp etwpmons . o T T
| GOUVERNEUR. TRLC CO. MINE AR MIfL (81 MINE, ARNCLD PIT AND #1 M3ILL)

Surface facilities include the main office, nine office, gquality control

~ -

laboratory, change room, crusher bulldihg and zackex kuilding,

Underground hard rock mlnvng mathods are emplo"eu using jackleg drills

to make holes for blasting the ore in oren stopess, The number ona mine

consists of one main shaft 1250 feet in depth with three main wcrking lavals

3 -

branching off. During the present survey, ore was being mined from ap-

proxirmately & of 26 active suopes, .According to-fompany sexsonnel, mining
, . :

follows a typical cvele: blasking ig done with galatin dymamixa and ANF

! time is allowed for dust aand gazes to dissipate; stosing operations are bagun

including dfillinq for the next shifts, blasting, and removal of ore.

However, scme aeconaarf blasting is done during the work shife,

N )

Oore (muck) from the stoping areas is loaded into 2 ton raill cars using

elther gravity drawsoint loading or scraper ({slusher) loading. ,Ore frem

f

these cars {3 diszharged into 2 central jaw crusher located at the 700 £t.

level although sowe crushing ls also done on_éhe 1110 f£t. level. Th
'crushed ore is loaded into é skip and carzied to _he mine haacfrano wne“e a
gyvratory crushar reduces the ore ﬁo annroxlnabely 3/4 inch scrzen size,

The ore is then t:anspcrt&d By conveyc; belt to cne of feur wét ors gtorags’

bins in the xill.

Anorov mately 40,000 cfm of mindng ventilatison is prowvided to this mine.

t, thereby fartler raducing duss

'.n

In addition, the oze may be gulte molss
exposuras. Drilling is usually done using wet hetheds. At the 730 I,

level crusher, water ssrays are also uged Zor dust suppression.

CRMC-HT-TALC-000285




In-addition to ores frcm the numher one mine, tha number snre mill alse

.

receives orus fof first stage cxushing f£rom the Arnold Pit located ape

oroximately one mile from the mill, Cres are mined frem the Arnold Pit using
rraditional hard rock ooen pit mining methods by drilling blastholes than
hlasting to break the ore. A frent loader is used to load ore #nto trucks

by which the ote is transported wo the primary crushers which are located

‘at the open pit. There are no dust collectors on the open vit crusher.

g

In the nurber one mill, various grade tale preducts are produced by devy

grinding operations. A simplified flow sheet for the milling operaticns is

given in Plgure 1,

Ores from the wet ore storage bins are pericdically sampled by the gquallyy

control lab te determine épgrcpriate product ¢grade.- The ores afe firgt
grourd in a cdne'crﬁshe: Zollowed by drying in.a rotary drver, Tha éry
ore is next further raduced.using a gyratory disc crusher €5 produce a
minus 12 to l§ mesh product. The product is nex:'sc:eened on vibra:éry
soreens and transported Lo one of six dry ore:silos. Fine grind»éroduéts
are made from these orés using either Kardinge pebblé.mills iﬁ;ciosed

s
149

circuit with Raymond separators or impact crushers in closed circuit

with fluid energy mills.

The £ine ground poewder is stored in ong of several concrete silss. These

siles are filled using a bettzm fllling technizy

Material from these silcs is withdrawn by air slides and pumged to the .

packaging and shisoing areas.




+

UL T LT LI Adldete tani ek s33F 00y s
SIHMPLIFIED FLOW SHEET

Undv:L". el Winﬂ* -5 Grades of ore o

; i . Unde twrounq Jaw” Crubhg

(Minus 4| Macerial)

Main Shafe - A Tan Skio

. 7 '
"Holsting Capaaity - 90 Tanz per hour

1—*

’ Surface Gyratorv Crusher

fMinus 1 acbr1al)
1

Belt Conveyor to Mill

. r
Automatic Sampler®

i
3 - 10 ft. % 6" L.bblb M ll
in ¢losed circuic with 3

Alr Separators “‘*«\‘NN;\\; :
Coarsely Ground .

. ) . Mdaterial ' L
+

. R .
Fluid Enerzv Grindinz Clrcuit#

14 Fluid En@fgy M1lls using
heatod dompressed alr

Finished Producc Finished P'oduct
Total Capacit/ of Grinding Cireulrs is 600 Tons per day

VibraCLng_ucreeng VibraLing S¢rean
. v ¥ .
(To remove tramp material) (To remave tramp. material)
+ : ¥
Low Pressure Alr Conveving Svstan Low Prassure dir Convayving Svstem

o
Alpine Clacsifying Circuic*
4 - HirropLe/ 200 untts

L.P. Air Conveving Svstem

r - . .
(Note - All finished Droduce silos £illed . ifom bottecm

' for better mixing of silo cancents) T
6 Finished Producet Silos 2 Zinished 5}cduc: Sileg 5 Finisned Predact Silos.
Capacicy - $0 ro 300 : Capacity ~ :OO Tons each Capacity - 70 te 1360
- Tens each % _ . Tons each
. } Low Pressure Alr Conveviné‘Svsccﬂs )
Bag Packing Plant donnﬂr Cars®

rar buik bnlpmenca
SG+lb. mulct ual% bags

. ! _ Track Scales
Box Cars* Trucks#




Tale may be either sqld in buls or packa

- papezr bags. 2ag packaging.is done- using preuma

.

In‘géneéai, Qentilatioﬁ sysféms wi:h;n tha ﬁill are qulte good. Mozth
matgrialvtrahsfer voints are pro§ided‘with 1ocﬁl LJhlU”C VEnti1 tion and
buckeﬁielevators and conveyors are maintained underxnégativa pressure,
At the bagging machines, local exhaust wventilation is pro&ided at the

filling spout in additicn to downdraft ventllatlon at ‘the bag novzsex,

S

For bulk car ledlug/ the telescopic loading sgout is provided wi:h 2

local exhaust ventilation collar.

Aly pollution controls ccnsist largely of baghouse dust collectors,

although a .cyclone is used on the mine headframe gyratory. r"sberu.

Much of the collected maztexdal is recycled to the praduct gtreams,

-~

No products from the number one mine or Arnold Pit wera being lakeled
. .

with the 0SHA asiestos warning at the time of this study.

OTHER MINES 2AND MIIL

The #3 mine was npot observad during this study, The £3 and 46M mills

were observed during a prewvious visit, The #3 mill preduces v*od*c 3

considerad v the Company to contain anthepnyllite ashestos. These

=3 zhe ¢SHA askestos warning lazel.  willing

-

T 3%aT v
re laheled w

broducts

1]

operations at these mills are hasically the same as those Dravisusly

desarined Sfor the 21 mill with minor variasicas. Dust ctontxol mezsurss

are not, hawever, as afZactive as those obsarved in’ =he #1 mine and are

being Jurther improvsd.



MEDICAL, IVOUSTRINL MYCTSNE AMD GARETY DROGRAMS -

Only first-ald medical

ry

acilities are available at the Gouvernesur Talc

Co. New employees are given i pra-emplovment examinatlion censisting of

nl

a work history, medical history,. physieal examination, and chesy x-rav.
. b = L0! ey

Periodic examinations including a chest x-ray have heen given at vearly

intervals. All examinations are given by a local phvsician who consults

with the Plant, Ce

?lant saféty 1s handled by a Plant. Safety Director (Floyd Robinson).

Monthly departmental saSety inspections are conducted by Union and Plant

personnel in addition tb monthly safety meetings. Personiel protasstive
equipment preésently used in the mine includes hard hats, mine lighés,
personnel xescuers, safeky glasses, and safety boots all of which are pro-

“wvided by the Cempany. In the mill, safety glassag are encouragad and

vorkers at tale tagging operations are provided with dust masks which,

according to observations made during this study, are only sporadically

used. Hearing protection is provided for specific operations in %he mill

and mine. In 1974, there were 9 raported (lost time) accidents in the

mine and 2 in the mill, -

The Company presently does not maintain “he services of a Zull time industria

0

$ae

hygienist. 3Scme _sampling ls conducted by the Plant Safsty Dirsctor in adéit

to yearly sampling by the insurance carrier. Mir sampling in “haese ogeration:

“has zlso nean condicted zv the Naw

ndustxrial E¥veiene and

the Mining Snfoxcement and Safety administractizn (MESA).

CRMC-HT-TALC-000280 gZas




INSPECTICH OF

MINE ANMD MILL ORERATIONS

POTENTIAL BEALTH HAZARDS

.Thé following are potential health hazards noted during this visit:

L. Resplratory exposures to mineral dusss {(fibrous and

v non~fibrous tremolite and anthophyllita, “ale, serpentine,

quaztz, ete.) in mining and milling operations.
2. Excessive nolse exposures in selected plant cperations.
3., Exposur&s to blasting gases in mining operatlons ulring

seconddry blasting.

-HOUSEKXEEPING

In general, housakeeping in these operations was judged to.be acceptable.
Some ‘loose talc was, however; noted on the floors in the talc basging

operations. MNumercus leaks at material transfer points were noted in

the mill,
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pendent consultant lazorato sries, The seven walc bulyx samples ¢ollect ed

from talc suppliers ware submitted to both Walter C. McCrone Assocliates

Incorporated and =0 “he Mount Sinal School of Mecicine for indapendante
analysis by w-vay 2iffracticn, omhiral ﬂLG”daGQﬁV a“l alactron micvoacoov.

. Thase same samples wexe also analyzed by'w*os for the prasence of asbesti-~

form fihers by eleciron microscecy using electron diffracticn and energy

dispersive x-ray analysis for fiker identification. (7) o S

.

Bulk sanples collected during the industrial hygiene study were submitted. to

Walter C. MceCrone Associates Incorporated for mineralegical analyses by

xeray diff actlon (using step scanning methods) and optical microscopic

analyses, These same samplss wers apalyzed by NICSH for selicted trace

metals by atsmic azsorption szpectiroscosy (afster acid digestion),

e : \ : ;
In addition %o the above analysas, several preducts produced at the numker
to NICSH by Vanderbilt were analvzed Zor

one mine and mill and submitied

Sy Oy
-

chemical cemposition tv Cr. D.2.

».
.

2owes of the Denarémant of Geolegy, the

CRBACJ¥TJYALKLOOOZ91




Table 1

sources of'R.T. vanderbilt Talcs Produced at. | <

the Qouverneur Tale Ccupany
-and Mill and Cbtained £

'
rom Suppliers

Humber One Mine .

Product Name

source

NIOSH
A

4

Nytal 300

Mytal 400

Crone Chemical
P.O. Box 14042
Houston, Taxas 77021

001

002

5%

325

Paul Crazierlcompany
1115 silver st. v
Houston, Texas 77007

003
004

005

L’
[
o

Qa7

CRMC-HT-TALC-000292




University of Clasgow. 'Fox thaus anAlyues}5Dﬁ’JBquaélﬁéad‘gbaétrmphotémaeryf

o7

tor $i0y, Ti0,, Aly0q, total Fe (Fey0y sy ‘difforonck from Fa0) and E,04
determinations. Atomic absorption analysis was used for Mno, Mg and Cal.

Flame photometzy was. used far 3370 and X,0 and wat chemical assay was used fo
o h. . - M

| | ' reo. 10

AIR SA&PLIHG.ANDAAHALYSIS
Persbnél ailr éampiﬁs wera ‘collected frowm the breathing zone (ﬁiﬁers aﬁd mille
to determine.ti&e—weighted—ave:age exposures to respirable dust, frae silica,
and ashestas fihers. Personal samples‘for respirable dust and fras silica

were collected at a flow xate of 1.7 lpd using 37 mm diameter polywinyl

chloride filters (zZre-weigned) odreceeded by 10 mm nvlon crcone separators,

o : Samples for asbestss fibar analysis were collectéd on open facad 37 mm diamet
I

Millipore Tyve a3 filters (0.3 um pore siza) at a2 flow rate of 1.7 lpm. Re-
spirable- samplers were allewed to operata for the Full work shift while.
.  ashestos samples were changed periedically during rhe work shiZi as nesded

<
.

toe pravent overloading of filters.

Free silica concentraticns werve determined using w~ray diffraction as

s . bt - s 14 .
were analyzad using tha MICEH phase contrast counting tecnnlque.‘S) In

PR

nicrescepic aralvysis wera prepaered using & medifizaticn of fetheds descrized




'in order to relate rssumts af the prass nh ind «strial hycian

B

gtuéieg in.t hasge opéﬂntlcﬂﬂp mldaeh 1mp£nqérrsam91§5‘also were ;gggn.id 
a manner identical Lo past sampling te;hniqués. Areathing zona im?igger
samples were collected in ethyl alcakol at a flow rate of 2.1 efnm Qith
éamplinq vaeriods raﬁging from 15 to ;0 minutas. These séhples weée
coﬁnted at the‘end of each work shifs using tunn counﬁing'cells and
bright field optical mic:osaopy (100x) . Two'prepardtion§ were made Sor
eacﬁ saﬁ‘le and allowed to settle for 30 minutes and counts made by two .

countaers, VWhen counts dlffpred kv mora than 10%, new propar ations wara

made and racounted,

2]
e
]
o
&
23
o
(34

In addition to za onai sampling, suatLora*v Ja.olﬂs wer

o

further attempt correlatiqns between impinger counts, rssplrable pass -

concentrations, total mass concentrations, and ashestos fizgr concen~
trations. Midget impingers were colleqtéd as déscribed‘above using a
“sequential sampler (24 samplers) such that the entire work shift wes
sampled. Simultaneocusly, respirable and total mass samplss were cole
lected at flow rates of 10 lem using 37 mm diémete: colyvinyl chloride
filters (pre~weiched). The respirable samples were collacted usiag
st ‘Lnle;s ISteel.. c:(clor.e and free silica analjses of the lirespirable &t;st

performed using x~ray difjracticn.fs) Ashestos count samples were collected

and analyzed zs desc*'ﬂed acove for pexsonal samplas.
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T (McEEdne) BETEES

STUNY RESULT
BULK-SAhPLE ZNALYSZS ) : B ' . v o,
Results of analy: ses of the’seV#n ta;e snnclas obta;ncd.::om auglliazé
are snowﬁ,iﬂ Tables i and 3: Copleg of the reéorts subnitted by “cCrone

and Mt. Sinai and analyticel data obtained by MNIQSH axe given in Volime

II of this repors. .“ece *eporta all concluded that asbestiform tremolite
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ad trace quantizies of chryvsotila some samples. The
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énly‘majcr discrepancy. notably is a higher guartz ccnﬁaﬁtbfar each sample
reported'by Mt, 8inai. NICSH arnalyses tend bd;suﬁpbrt,the‘lquer MeCrone
fesults'which is substantiatad by ‘the aiyr éaméle fnsults;

Results of NIOSH.electron microscopic aﬂd]nga of thcuo talcg, glven in
Table 3, sbcw that a nagor*t/ of the Elnvous particles in these samples are
anthophyllite ﬁ67't0 Bés) with smaller guantities of tremolite (4 to 123),
A larxge majority‘of tha t:eﬁolite identified bylx—ray diffraction is not
£ibrous. 2Anthephyllite £ ibars.wlnh very l&rqe‘aspegt ratics (1000/1) we;e'

observed. A clcse o ""OC_&LLGR Laetwgen talc and tremolite has been demon-

Strated by Stempla and Br-ndley.(~5) :

Results of further x-ray d~:fracnion and setrographic microsconic analyses
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during the study are shewn in Table

n basic agreement with pravious resulss givan in

{4
juN

4, These resulis ax

Table 2, As can be seéen in Takle 3, all trace metals Jor which ana lvses were

performed, with the exception of iron and mangarese, were essentially aksent.

Caly insignifizant guanikities of iron and manganese wars delfacted,




Table 2

Summary of Independent Analyses of

Tales Produced at the Gouverneur Tale
Company Number One Mine and Mill.
Samples Obtained From Talc Suppliers

96Z000-0TV.L-LH-DINED

A4 Below detection limits by step scanning.

<3

. Percent Composicion By Weight ’
Hycal 400 Nycal 300 5X x 3% Fr ’ 325
50-60 - 40-50 40~50 >503-60 50-60 50-60 60
24 18 27 50-60 32 17 24 .
Present - R Yresent Present * - % * ¥ N
2-3 Y 7-9 —_— * * - 5-T
Quattze
Hetrone 0.5-1.0 2 “1.5 <0.5 0.5-1.0 5% 23 S
Me.o Sinal 7-10 9-10 8-9 9-10 7-8 o 3-4
Sorpentines S . .
melr ne 10-15 10-15 10-12 n15 30 ~20 10-12}
e, Sinat 14-18 L4-18 14-18 26-30 31-35 26-30 19-23 -
= Below deLegciop_llmits using x%ray diffraction (line Scan by MeCrona, step scanning by Mt. Sinai).

e e iy v e



Table 2 o S _ R o

Summary of Independent Analyses of
Tales Produced at .the Couverneur Tale.
‘Company Bumber Onc Mine and Mi11l,
Samples Obtained From Tale Suppliers

Percent Composition By Weight

375

w
>
3
-
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Nytal 400 ' Nyral 300 5X X

ol il e . . ’ . B
50-60 40-50 40-50 >50-61) - 50-60 - 50-60 ~60

Felor o o
LS AW STT R . 24 . 18 27 50-60 h 32 17 24
rutsioplay b i le ‘ | |
& Ha(h ope : tPresent : * Present Present .. * & e Y
) ' L S R R % * 5T |

M. Sinad 2-3

0 - 2 - 21,5 <0.5 | 0.5-1.0 A%
7

tetieome 0.5-1 1
1 -8 e *k

Me. Sined | . 1-10 él‘—;lO ) 8-9 0-10

. N . - .

i

e Ll nes

10-15 ) 10-15 ' 10-12 w15 ) ~30 a20 10-12]
14-18 . 14-18 26-30 | 31-35 26~30 19-23)

ShIbrone
ML Siaet _ 14-18

tutoy detection Mmlits using x-ray diffraction {line scan by HcCrone, step scanning by Mt, Sinai).

Below detection Yimles by sctep scanning, -




Table 3

csummary of NIOSH Electron Microscopie
fnalyses of Tale Produced at the
" Gouverneur Tale Company
Humirer One Mine and Mill
Samples Obtained From Tale Suppliers

Rangu of

Fiber Identification (Pcréent)#*

Filier Aspect

Posicive Amphiboles

Positive

Ration

Tremolite

Anthophyllite

Chrysotile .

Non
Asbestos

Hot* :
Identified

Lo 1000/1

B 88

D,

100/1

12 .72

H.D.

10071

11 . ' 80

Trace

[.'

5011

80

“1o0/1°

12 67

)

16

50/1

16 72

“N.D.

Fay

R . 371

To 5071

4 88

Trace

tane Deleeted

Selected arca ditfraction patterns not sufficient for positive identification
tasvent - Aoaf adlfibers analyzed by count and not by mass. . All fiber lengths

unalyzéd




Table 4

kesules of X-Ray Diffraction and Petrograpbic MicrOscnpic'
Analyses of Bulk Talc Samples Collected During Study
) Coaverpeur Yale Company, Number Ope ¥ine and Mill

Sample Analyse

s, % By Welghe

2} frerad . :
Crupubiuist Taule ! Nytal Ceramatalc Hyral Nytal Hytal
¥y 160 nonr 200 300 200
31-136 . 43-48 30-35 33-38 35-40 w1y
“wi0 37 whG w3 w38 ~“59
“10 “4.5 5 “f 10 15
2.0 1,25 <(.25 0.7 .8 1,1
3 <0.5 0 0 <0.5 <1
| 0.9 <0.5 “0.5 0.5 <0.5
YprﬂLi“F;,“ ' -10-15 10-15 10-15 1G-15 10-15 w10
Includes Jizurdliu and antigorice. .
:
O . .
any
5
>
]
= &
S
3

AR R




Table 5

- Results of Trace Mecal Analyses of Bulk Tale
Sumples Collected During Srudy
Gouverncur Tale Company, Humber One Ming and Mill

Dace : o . Trace Metal, PLMk ' |
Collocted Cr Ca re Ma [ wi Zn Cd i
Cas 3 1 1100 17000 4 .7 20 | <
{g;‘“”_"'" 1174775 3 <) 'moo ' 840 -5 19 <1 )
WA:_n;uTM g | 2 2 L 830 | 1000 6 17 <1 B
. ;;-,~1.,',ﬁ (u_”—»' _;1_ ;17 73 ' 3 2 970 © 1300 7 20 <1 g
,;},,:]"32,;1%"—%“ 1173775 | r 3 1000 1700 .5 23 <1
Wt b 1y 3 S . 900 1400 .5 RTIEE B

Tozewe metals deturmined by atomde absorption spectroscopy



Resules of Hajor Klement Analyses of Gouverncur

: “Talc Company, Number One Mill, Product Samples#®
B ' Sample Analyses, Z By Welghe
_'ﬁ;xui Nytal nypali Ceramitale Ceramitale Ceramitalce Ceranitale’
160 200 L 400 ) 104 10AC BT
5485 54,52 56.11 56.14 52.81 52,47 55.47
(5. 04 0.15 0.07 6.03 0.08 0.04 0.07 0.01-
6. 38 0.32 6.13 0.13 0.16 0.11 0.13 1.20

G100

0.33

6.08

0.06

0.38

o ] .04

.03

0.02

0.01

0.03

1.07

.21

C .20

.12

0.12

28,40

28778

36.20 .

28.10

w 02

8.15

8.25

0.03

5,56

‘ 1.3%

! EXCw I

Yeuples subnitted o NTOSH by R.T. Vanderbilt, Analyses performed by Dr, D.I. Boues, University

Yoo tele stecdand anedysae In ve

1:15

0.96

49,352

99.90

100.45

99.51

99.59

ferencs 10,




pesulis of major elemenk analyses by Dr. Seweg are shown in Tabla &, 'The

pieg

- high Ca0 gontent of thess talcs ¢orrelatos readonably well with she obsarve

T

2 ~

high btromplite content. Othew carbondtes axcapt traces of saleino are akse

or negl

‘Y N o, . 1 -
gible in these talcs as demonstratid by low CCy values,(~3) Tha Fe

.
. v

jo

(]
w
(&
o3
0
0n
[

: ‘ and Mn analyces are consistent with the results shown in Tail

.

major element analyses are in basic agreement with resules obtained ty Ross

et.al. 1Y zor tales in the Arnold Pit and by Dreessen(18) for tales ia thi

I3

Ross at.al. also suggested that an additicnal manganese-rich amphidole,

tiredite, may be found in trace quantities in these deposits. also, the

major element analyses shown in Table 6 do shew 0.12 to 0:22% MnO: however,
no manganesa-#ich amphiboles were detected by the electron alcroscope analy

‘ using selected area electron diffraction and microchemical analysis.



AR SHIPLES . ; . T .
A brlex descrxptlon of each jOb, sanol;nq and analvtmcal methods uséd,_re?
sults qf all‘iﬁéividual samples and aporap rial ta SVm“arv stan Lst;cs ars

shown in Appendix II. Jobs are identified by 4 &igic job cadas. Tabulaz
summa:ies_cf time~qeiqh:adwavefaga exposures Df Job cqtvg@“" fo5 the mine

and mill are gLven in Tablau 7 and &, resmect;vel/

'

Tables 7 and 8 show free s lica exposures to ba very low. ~The highest

. ’ . . N
time-welghted-avarage f{ree silica exposure obdevvn was-0.040 mg/m? which

is below the 8 houx ,ine~we;gh ad -avarage .posu*e value of 9. OS wq/m3 re-

commended by MICSH for this material, (5) Respi:abia dust exposures. wanged

from 0,25 to 2.96 mg/m3. Mo respirable dust standard hag keen darormined for

the mineral talc or talc containing f£ibrous tremolite or anthoohyllite,

Breatthq zone i{mpinger concentrations raenged from 0.5 to 15.8 million

particles pe cubic oot of air (mpocf) with highest concent¥ations being

the mine. The present 0SHA and MESA standard Zor “telc" contain-

ing < 1% free silica 2nd no ashestos fikers is 20 mppcf‘(a)

observed in

Due to its fiber contenlk, the ocsupational ascestos exposure standaxzd

: : .
must ke applied to exsosur
operations, -_.F-We’gn-ad~ave e askestos firer exposuras in excess of
five fibers > 5 gm/ec were  chgarved for th

(1) Mine Crusher Cperats

(2} Trammerx

(3) Mine Cageman




Table 7'
Summary of Time—weighted~Averagé EXposuréé
By Job, Gouverneur Tale Co. Nuwber One Mins

.

"“;;b Job Tirla. Aébgstos Regp. Mass Impinger Free Sit
Code | _ o fibers > § um/ee " mg/umd mppek ng/m3
(Optical Microscopy) '

6102 : Cvushér-Opcrdgor: - 9.8 (&) ‘ S~ | — N
0103 Prammer S 5.6 (25) S 0.64 (3) i 101 (3 | 0.020 ¢
0104 -Scrapper Man .. . - : 1.29 (5) ' 11.8 (35) ;0,012 i
0105 | Underground Laborer | = - | a.se (D) -~ 0.006
0106 | Driller. . C B0 (9) 0.8 (1) | 00.7 (1) | 0.016 ¢
0114 | Mucrer - - e ] 158 -
0115 | Cageman ] 9.s () 10,23 (1) 2.0 (1) | --
0301 | Repairman o - 1.14 (1) - =
0302 Repairman's Helpér i - 0.86 (l}. 3.6 (1) ‘0.000 {
0393 | Blacksmich . B IS ) N SR
0304 MéinCenance Hachanic , 1.7 12y ¢.42 (1) ‘ 1.5 (1) 0.00Q {

() = Humber of samples used for calculation of time~weightad-avarage
values for each job cactagory. Samples for raspirable mass and -
free 510, were full shift samples. '




Summary of Time-Weighted-Averaype Exposures

Table 8

By Job, Gouverteur Talc Co. lumber One Hill‘

O

Job Job Ticle .Asb;sc0s ‘ Rosp. Mass . impinger tree §i0,
Code fibers > 5 pm/ce mg/m3 - mppet “mg/m
(Optical,ﬂicrosgopy)

0201. Hiil Foreman 5.3 (9) 0.58 (2) ‘2;9 (N Of013 (2)
0203 | Gzneral Laborar 5.6 (5) 1.24 (1) 0.5 (1) | 0.014 (1)
0204 Cruchar Operator 5.1 (16) ' 0.85;(2) 2.6 (&) 10,020 (2)
0206 Hardi,ée Opéra:or 7.9 (14} 1.09 (2)‘ 3.4 {i) k'0.012 (i)
0208 | heelar Operaisr 8.4 (148) i.56 {(2) f 3.1 (N 10,012 (1)
0209 | Packer 5.1 (48) 0.59 (9) 3.6 (5) | 0.010 (7)
0211 | Packe? Serviceman 3.6 (11) 0.42 (2) 2.1 (1 1 0,007 (D
0212 | packhouse Foreman 1.5 (5) 0.25 (2) - 0.014 (2)
0213 | Fork Lift Operacor 5.0 (15) 0.35 (3) 1.6 (2) | 0.000 (1)
0214 | Car Liner 3.4 (&) 0.3L (1) | - 0.000. (1)
0220 | Bulk Car Losder 2.0 (3) 0.25 (1) | = 0,016 (L)
0401 |  Millwrighe 1.9 (3) 2,37 (2) - 0.040 (2).
0402 Tngtrument Rapairman 2.8 (8) ¢.59 (2 - 0.000 (1)
0403 | Machiaist 1.8 (3) 0.450 (1) - 0.016 (1)
0405 | Millurighc Heloer 6.0 (2) 2,56 (1) = 0.000 (1)
0406 | Sheec Metal Hotker 1.7 A3) © 0,50 (1) - 0.013 (1)
0420| oiler 4.0 (4) 0.72 (1) -~ 0.016 (1)
0411 | welder 1.9 (3) 0.75 (1) --

values for each job catagory.

free SiO2 were {ull shifn samples.

24

= Number of gamples used.for calculation of time-veighcad-average
Samples for respirable mass and

CRMC-HT-TALC 000305
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.. Table 7

Summary of Time-Weighted-iverage Exposures-
By Job, Guuverneur Talc Ca., Humber One Mine

ﬁwggb - Job Title Asbestos . | Resp. Mass .Impingér Fre

Code © fibers > 5 um/ce- ng/me appef m
' : (Optical Micrascopy)

dloz Crissher Gperacot L 98 - — -
0103 | Trammer - T 5.6 (29) - 0.64 (3) 10.1 (3) | 0.
0104 | Scrapper Mam — 1.29°(3) - | 1L.8 () | o.
01053 | Ynderzrouad Labdrer‘ - 0.58 (1) - _ O.té

10106 Deiller L | 3.0 (5) ‘ 0.98 (3) @0.7 (1) O.z§
0114 | Mucker R - 15.8 (1) | - ==
0115 | Cagzmen : ’ . 9.5 (%) £ 0.23 (1) . 2.0 (1) | ~-
0301 | Repaitman - R I, | R - b
0302 Sepairman’s Kelpar' - ) 0.86 (1) 1 3.6-(13 V;O,{
0303 | Blackamith | 2.6 (3) I N
10304 | Maintenance Machanic ISV N 0.42 (1) 1.5°(1) 0.1

() = Mumber of samples usad for calculatinn of time~weightec-averaze

values for each job catagory. Samples for respirable mass and-
free Sioz were full .shift samples, o

. - ‘ CRMC-HT-TALC-000306
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(4) Mill Foeman

(5) Mill Labarer

(6). Crusher.Op@ratofnj
(7 ;Hardingg Cpér3tor
(&) Wheeler,céc:aﬁgr

(2) Packer

In addition, 17 of the 24 job.gatagories samples had ﬁime-weighted~avzrage

exposures exceeding the current OSHA standard of 2.0 fikers > 3 nm/cc(?) and

all operaticns exceeded -the OSHA oropesed standard of 0.5 finers > 5 un/

-

ce. (12)

Tﬁe followinq‘job cd:agoriéslh;d exposﬁres.in éxcess qfvtﬁ§'CSHA.and MESA.
lallowabie ceiiinq'vaiue of iO fibers > 5 um/céz‘ . |

(1) Mine Crushers Cperaéor

{2) Trammer

{(3) Mine Caéeman

(4) Mill Poreman . .

(5) Mill Laborer
(6) Crushers Cperatar ' . _vv ' _
(7) Hardinge Cgératox

{BJ Hheeler Gpérafor

() ‘Packe:

[
-

ndividual sample results; as determined bty plactron microscopy, are shewn

in Tabis 9 and time-wsichted-average fiker concentriticas Sy job are shewn

in Table 14 of ppendix IT.  In these tzhlss, "pesitive askhestos™ means enly
: afore These soncentriations

those identified by alaetron diffraction: chdrafore

CRMC-HT-TALC-000307
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" pepresent minimun estimates of true total alrborne aéhestcé‘éeﬁeantratisng.

~As'shown-inf&ppendix II, time~weighted~averaqe poSitive askeszos fiber ek~

‘posures as dute:m ‘ned by e lectron mxcroscooy :angnd ‘xom 9.5 to 7Q 6 :;bana/

cc (all’lengths} with concentrations in the mill “endlng to be Sllg Ly

'jhigher. " As showr in Table 9, total fiber concentraﬁions (all types and iengt

for individuval samples ranged frem 11.6 to 189.5 fibers/cc.

- A summary of airkorne fibsr types as deteérmined by elactron microscopy is

shown in Table 10. In the mine, 38% of the ai o:ne‘fibe:s were identified

as anthophyllite while 19% wexe remolite and 39% were unidentified. 'In the

mill, 45% of the fibers were anthophyllite; 12% tremolite and 38% unidentifie

Three percent of the fibers in the mine and 2% in the mill gave chxysotile

R

electron difivaction patterns. The presance of chrysotile in the air samples

b

is conslstent with the results of bulk sample analyaes by %9. Sinal and

NIQSH where trace guantities or chr]sotlle were notod in scme samples, ALl
chrysotile fibers obSErved in the aiy samples were-less than L um in ’engtn,

tlearly all of the serxpentine minerals Ldentlfled in the bulkx samples isg

lizardite.

Results of airborne firer size de“erminations (dizmeter and length) for

tremolite and anthopnyllite fikers are sheownt in Tables 11 and 12 with

X

[
apnrebriate summary sfatlstics. As was axzectad, sremclits Fizer

10
1
[
{3
{2

with size distributions for these minerals teling similar for the miAne

um for tremolite and 1.3 um for anthophyllize wore chserved.




) ‘ o Table 9.
. A cOmﬁnrtéon of Upi-:ic_al and E'lc\:tron‘ .\:';ci-nm‘»op{c:I-"wv_t;
' Concentraclony, Cocvernvue Tale Company, Nuwber Qne Mine aond M1
: , Sm;ple ngt: ‘ on Thete . Fleccron ficrovand ‘" __[oniiea
K : ; Post. Asbestunss] Total Fibeos) ALl > 3umw = Sum
6196 | 0103 | Teammer .22 421 ml 2 N _,,...“.;5.
L GIS6 |.0103 | Frammer ‘ 22.6 29.8 5.9 2.7
c149 | 0103 | Trammer 13.2 27.8 2.4 02
G237 0103 Trammer 8.9 lé.l 2.0 6,7
G268 | 0.06 | Driller | 9.5 " Vhoh 1.3 . Mo cou -
€223 0115 Cageman o 17.5 30.3 22 6.0
604 | 0201 | Mill Foreman . : 18.4 } - 28.8 5.8 5.5
i ¢i2 | o201 | il vgreman "7 70,0 7.0 5.3
_ ¢93 0203 | General Laborer 36.6 64.9 9.3 5.9
1 6146 | 0203 | General Laborer 9.0 14.9 1.3 2.9
; G27 | 0204 | Crusher Operator 9.0 | 4s.s 2.8 3.8
€38 | 0204 | Crusher Operator 15.6 2722 b6 | 22
. G10L | 0206 | Hardiag: Operatos 102.7 189.5 | 6.2 8.9
'I 622 0206 Hardinge Opct'ncor 33.6° | 5.1.‘5 4.2 . 5.5
E U Gl44 | 0208 | whoelar Operator o 182 1.8 4.1 6.8
E €02 | 0208| iMhesler Operator 25,5 37 4.0 6.0
: 96 0209 | Pacher - 31.9 57.5 §.8. Sz
c47 | 0209 Packer 41.8 135 3.5 | 3.2
1685 10211 Packer Servlcaman . 7.3 11.6 ' 0.5 1.6
cio 02i1| Packer Serviceman 6.0 | 3.7 4.4 4.2
,i 6113 | 0212| Packhouse Forsmia T 1).6 ' f 18.4 [ 2.4 ' J 1.6
€5 | w212 | Packbouse Forcman AERTE [ 224 5.7 i 1.1
’ c3lL 0213 | Fork Lifz Cperacor ©36.0 } 71.9 3.7 ) . 38.3
6197 | 0304 | Maincenance Mechani: 16,7 26.6 7] 2
' cieo | 0403 | "Machlnis: 264.9 42.5 3.6 ! 3.6
6197 | 04ll | welder 3.9 [ o166 2.1 f L

% Includas oaly those slvlap {dencifiuble 2leciron dffScaceion pactecny;
tharvefore, represcacs o conscrvacdyely low esvimazz,

CRMC-HT-TALC-000309
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Tahle 10

Summary of Airborne Fiber Types Determinad By
) Analytical Electron Microscopy-
. unverneu" Tale Compan/, Jumber One. Mine “and ‘411’-

ot e

Percent of Airborne Fibers (A1l Lengths)
Operation Poéi:i?c‘AMDhibalesk Positive Jon Hot
- {Tremolite** | Anthophyllite** Chrysotile | Asbestos Identifiadrx
Mine | 19 IR T: | 3 . 1 39
Mill F A 45 - 2 12 38
* Airborﬂe fibers ware *dknc1tlud asg ‘positive ampnlboles by selected

% %

fekok

area nILLt*on difiraction.

Amphiboles differeatiaced by e neroy di bperuLve mlcrocnemlual analvsxs.

Elsetron diffraction pattarns not ufchicnt for idanciniuacion frowever,
man/ ‘had x~ray spectra Ldentical to credolite.

CRMC-HT-TALC-000310




. Table 11

Summary of Afrborne Fiber Dismeters for Pasitlve dmphiboles
Gouvernedr Tale Company, Mumbew One Mlac and. il

3

Median

Anthophyllice (M=587)

0.12-0.14

Operation and Geo. Std, 95% Conf. A< 0.5 um

- Fiber Type Diameter Deviation Interval for "in Diameter

um Median Diametcr ’

. T um
e : .
T Tremolite. (4=383) 0.19 2.3 '0.16-0.23 88
“Anthophyllite (i=164) 0.13" 2.4 0.12-0.15 93
ML1l*

Tremelite (M=160) , Q.19 2.4 0.17-0.22 87
0.13 2.9 S0

% Results of all samplds coumbinaed for distributicn analysis,

N .= Number of individual fibers analyzed.

CRMC-HT-TALC-000311




Tabla 12

Summét& of Airborne Fiber Langths for Pesitive Amphiboles
Couverneur Tale Company, Number One Mine and Mill

Operation and | Median | Ceo. Std. [ 55% Coni. %<5 um
"Fiber Type Lengeh | Deviatien © Iotarval for in Lengel
' um ' © Median Length '
Hm
Mine# : - :
Tremolite (M=83) . 1.6 . 1.8 ' 1.4~1.8 S a7,
Anthophyllite (N=164) 1.5 2.6 1.3-1.7 90-92
Mill® .
Tremolite (M=160) | 1.5 - 1.9 1.4-1.7 97
Anthephyllite (U=587) 1 1.4 2.9 |7 7 L.3~1.5 0 - 90

*'Résulté of all samples combined for distribution adalysis.

¥ = Number of individual Fibers snalyzed.

30
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wars ween in che mills | Inthe mine ard mill; only 3% of the wremolies

Siners wery longus than 3 pm whexens 9-108 of whoe anthaphyllits fidarg

mhe trand for zirsherne antchoohyllite fikers to Nava larger aspéct ratios

o

can be obsewwad oy inspection of Figures 2 and 3 and Table 13, Median .

AN

tn

asgeck ratids of 9.5 and 7.5 were obsorved for anthophyllite "and tremolite,

respoctively.  Cnly 30% of the tremolite flbexs had aspect ratios greater
than 10 to 1 whereas 48% of the anthoshyllite £ikers had aspect rétiQS

greater than this value.

Typlcal eleckrcn »hotomicregranhs of airkorne particulates from the mine
and mill are shown in Figures 4,5 and 6. In additicn to large amcunts of

analvtical data alrsady presentad, the asbestiform nature of these fibers

may be further agppreciated by observation of their "fibril" structures,

31
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3 Segune OF blectron Fhotowicrograph of Afrborne Particulates from number one Mine
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. Tahle 13
:_Asﬁecz Ratios for Positive Amphiboles Determined by Elsetran Midros@oﬁy
Gouvefneur Tale Company, Number Ona Mine and Mill

’ Aspect Ratio i Troemolite#® ' ’ Anchophvlfita*
. Maasurement Mine Mill Mine f Mill
“Median Aspact , - ” ’
. 7. , . .
Racio 7.5 S 9.5 9.5

“Aspect Ratio

< S/1 © 23y 24% 17% 15%
<1/l 702 0% s2% | 52z
<20/1 | ogen | eex g5z | 88z
: <501 . 5997 | »99% | 9% | - »99z

* Data shown are for all fiber lengths ' s




rasp. dust, mg/m3

COMPARISCN OF SAMPLING AND ANALYTICAL METHODS

In order to compare resulis of the present study with historic duss

measurements, several cémparisons were made. Results of the statienarzy

‘samples for correlation of gampling and analysis methods a®a shown in

" Table l4. Based an these limited data, the Eollowiﬁg_average'ralétionships

were calculated:

-~ .

mpped . S ©0.22 - 0.12-0.2

fibers > § um/ec resp, dust mg/m3 . o N 3.1-11.¢

Ctwo sampling nmetheds, The resulits of this

fibers » S pm/cc/mpges ;

These data also show that an average of 28 percent of the airsborne dust in

the mill is respirable.

A further compariscen of-fibe;‘concentrations datermined hy aptical migs=e~

scopy and respirable dust concentraticns is affcrded by 4hé paired personnal
. ‘ .
dust measurements made in the mdll, A linear regression analysis of these

time-weighted-average values is shown in Figure 7. The regrzssion line was

forced through the null foints after this null hypothesis was tes:ed(ll)';nd

could not be rejestad. A gocd correlaticn (r=0.73) was Zound ketwean these

S,
13
o
43
T
¥
[{H
‘i
&
’-—l
‘.J
{3
g
1o
Ty

analysis cdemcnstr

relationship:

-

fibers > 5 un/cc/resp. dust, ag/n” = 6.3
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CPIGURE 7.

Comparison of Tife He1ghted.ﬂverage
Fiber and’ Respizable Bust
Mill Sampleu




tabie 14

f8ummary of Staticnary Samples fgf Correladion of Sampling.Ménhods
-Gouvernaur Talc Comgany, Nuwber Ons Mill .
| o , J o . Timg-Neighced—Avernge Concantrations
- ‘. - .‘ Sample |Total Dust Resp. Dust ) Impinger " Asbestos
; Station “wg/m3 mg/m< mppcf ~ Fibers.» 3um/ce
N © 2,44 - 0.88 s 4L
(M=1) - (¥=1) (N=12) - (¥=3)
2 1.47 | 0.36 - 3.0 4.3
(N=1) ‘ ' (¥=1) (M=5) (N=3)
ol 3 | e B VR 7.2 . s
E ' R R : (N=L1) f - (N=6) S L3

¥ = Humber of ipdividual samples collected.

3




The 95% conﬁidénce ﬁnta*—val f@z: t;iu.s rabio was calculazad t.q be 4. 1 o 8, ‘5,

TNGSe rébUlEE ara ccnsisten; with those shawn in Table 14 “or th e stationaff,

‘ mlll samples. -

A compar riscn waa-also made between tlre«weichtec-avernge fiber exposures
‘(fibérs > 5 um/ccf and impingar ditst exposures (mpoci) for individua}s
,in.;he miﬁe-and mill. Theée tesulﬁs are shown iﬁ‘fable 15. "As can ke
seen, no consistent canvéfsion between these. sampllh methods wWag obtained
although some d;tfevemces in conversion values in the mine and mill are
evident. A median cenversion ratio (fibars >'5 uh/cs/épgcf) of O.SA

was obtained for mine. swmnies whereas a mecdian ' ratio of L. 7 was obsained

for the mill. 'These differences are statlstically’ signi ficant (9<0.QOIJ;

Several possible explainations exist for this difference; however, the

.

most plausible is that fine grinding, which “akes place in the wmill,
. liberates greater numbers of "free" fibers from the host rock. In addition,
flner dust oavtlcl 5 in the mdll aze léss efiiclently colleect ed an d courhed

by the imginger methed.

" A-graphical cempariscn between total fiber concentrations by c¢laectrcn micro-
scopy end fikers > 5 unm by ootlical microscepy is shown.in Figure 8, These
o data were fourd to ba highly scattered with no consistent correlation. These

data are summarized in Tesle 16 and. show a swgniwzcnn iv different ratio

3 st _ - : ; .
of total fibeérs by electron microscory 2 :_be:: > 5 um by sptical nicrascopy

between mine and mill samples although no single predictive values <an te

estimated.

41
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o Table 15

Comparisen of Implnger and Optical Fiber Count Resulty
Gouverneur Tale Company, Sumber Que Mine and Mill

\

5 4 ' , Ratio (fibers > 5 um/cg/%ppcf)
[ o Summary — ,
: . - Statiscic . _ Mine - OMill
-Median Ratio e 0.5 . 1.7
Range Qf,Racios , \ '0.2—1.24 - 0.6~3.4
Number‘or 6 : 15 .
Comparisons . .
.| 95% Cont. - .
. Interval for B - 0.3-0.8 - 1.3-2.2
Median Raclo* : L ' X ’ :

* Based on log - normal distribution model.

,
42
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Tabie 16

Comparison of Optical aad EBlectron Microscopic’ Fiber Concentrations
Gouverneur Tale Company, Number One Mine and Mill

. ‘Ratio (EM total fiber/c;/bpt. Fiber 5 5 pm/ec
Summary ) ’ ' g

| Statistic | Mine S Mill

‘\ Median Racio L a - | 11,0
Range of Ratios - e b.1-12,0 ' - 8.7-47.9
Number of ‘ ' S
Comparisons 3 , 17
95% Cont, e . : :

. | Interval® for H6.7~7.5 ‘ - 10.7-11.3
|} Median Ratio ‘ ' o

% Based on log -~ normal distribution model.

‘
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COMPARISON OF PRESENT AND PAST EXPOSURES -
The present étqdiemxaemonstréta elavated exposuras @ azhes tiﬁﬁ*u wloerals

in pearly all mine and mill process operations. Camparisons batwaen nrese“g
dust (wppck) and ber {(Ilbexs > & um/cc) exposures and histeric exposure

measurements are shown in Tables 17 and 1B, respectively. Thesa data were

gathered from a number of sources,

reAdé in aust concedtfaﬁion; as a function df calendar time are difficult
to intrepret: for several reasons. First ané rost important is the relative‘
pausitf of data on some op. rations prior to'approximately iéio; Secondly,»
vg%y'few‘sampies were‘ﬁéken in ary given year and the réérese%tativeneés‘

of these samples is unknown.

For wvisual inspec ion éf trends in dﬁst concent ratlons, ave"aqe va’ues for
mine and mill operations Dj Vear were calculatad and are shown in Fi igures

9 and 10) respectively.‘ In tién"o éigure 9_shows no gonsistent trends
‘in dust concentravions when all mire operations aré:ccnsidered{- on the other

hznd, the mine exposures for such operations as drilling, drigline- loading,

tramming and mucking show relatively consistent exposure levels over the
vears with only slight deviations. This might -be expected as wet drilling
has keen a routine practice. .In addition, ores being nined ara relatively

wet. Primary crushing and noist loading operaticns show. somewhat of a da~

e S

creasing txend. 3such contrcls as water sprays for dush sugpression 21 the

primary crusher are the mcst probable explaination for thls trend.

o

45
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Table 17

Summary of Historic Impinger Dust Measurements at the
Gouverneur Tale Company, Humber  One Mine and M{11

.

- . ) Meaq Dust‘Conccntratinu (mﬁpcf)

soby or Operacion - : D 0 7 D) T
' 1954 1954 1963 1964 1969 1470 1972 1973 | 1975 1975
Hine | .

Drilting {1 5 ¢ -5 13 . 7 - 5 3 12

Brag¥ine Loadiog : ' 1 10 8 . 5 12
Tranning & - : I 29 1 TN I I 10-15

Hucking : :

vrlwary Crushifng 2 26 23 18 13 48 11 .5 18

flulst Loodling ‘ . 70 "140 14 ‘ 18 10 iS 2
il e

oA 12 | 23 8 0 | 1 13 3 g | 3 3

Viieeler Grindiag 15 13 ; 5 3 11 19 . I 4 10 - 3
.HnrAiugc ernd- 18 ' Vi 4 R 7‘ 8 ' 10 -“ 3

ing . . _

Bupzipy o 25 15 .5 g9 - N SR D R 8 JUS E  (

Puiletizing o0 25 . p . b b 6. 8. | 15 . .‘2

uu;n_Luadiﬁg ' , 10 -

Loading Bags 109 39 31 62

' 4 i
anuLu“unc; . ' 12 2

1) values for 1934 - 1970 taken from reference 16.
(2) Calculured from MESA reporcs references 33-42




Table 18

) Sumnary of Historic Fiber Exposure Heasuremehpéfﬁtlthe:
Gouverneuwr Talc Company, Number One Mine and Mill
_ Mean Fiber_Concentration>(fiber'$ 5;um/cé)
; crati ; - _ . .
' 1970 1972 - 1973 1974 1975 1975 3. - 1976
Hine . T : . .
Leilling - 8 4 1 1 1 24
Braglipe loading 16 6 1 2
Vieamwing & Mucking .- 22 1 3 8
rimary Crushing 260 22 5 9 20 10 25
Huist Loading 29 5 10 13 . - 3 10 12
Bkl
Cor 1. : -1y en
Secondary Crush 13 5 14 6 g 5 18
ing : .
Heeler Crinding 30 \ 14 13 17 .8 : 14
1 . . - . . '
1 ‘ . '
% - Mf1d§ngu Grind~ 33 13 10 8 14
= J.!_xg
éﬁ% Pagping 30 “11 . 15 6 5 ‘ 14
o Pullepleing 27 & 15 4
= ) :
2 Ladil Tawdioe 8 2
8 ¢ N ! 3
RSTETRS S ST VR TSR
Ug 1 ng .\b
§~ tther
: ! ,‘.”.X-i}‘,,‘t'i‘;.'ll‘{ 9 2
% !] Mo nlensnte : R X : ‘ 2~-4 ’ ) 38
; i i
| o -

(b} Tuben fron veference 16 _ o
() Calceulated frowm MESA reports, refercnces 33-43

T ST T T S s s
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MEAN YEARLY IMPINGER DUST .-
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“QPERATIONS GOUVERNEUR TALC
COMPANY, NUMBER ONE MILL

ALL OPERATIONS

— e = ALL OPERATIONS EXCEPT
BAG LOADING

f L1 ) { {

i i
54 65 &6 67
YEAR GF HEASUREMENT

66 &8

e,

6 1 i1 13 1415




il

A greater trend for decreasing dust concentratidn; in_mi;l operations is
demonstrated in Figure 10 fox‘all mill operations combined.- Flgure 10 also
sho@s a greater dacreasing trend in exposure whén the uncentrolled operation
of loading bagged Ealc into box cars is excluded from the calculacad vearly
averages. Engineering controls Zor talc milling operations have improved

with time. .

As shown in Tabl

[t

-t

w
-~

g

1970. Results of the NICSH 1975 suxvey tend to show a reductica in fibe

exposure wien contrasted with earlier daza for most operations.

Padon daughtar mezsurenents have been made in the number one mine oy tre
Mining Znforcement and Safaty Administration (MSSA). Measurements =aken

in 1973 and 1576 showed unly nil to trace levels, (44,45}

CRMC-HT-TALC-000332

fiber exposure measurements have only been made since



DISCUSSION -
Regules of the present industrial h&qiene study and past surveys demons
strate significant egposu:es'co airborna fibers in both mine and mill
operations at this facility, Elactron microscobic analyses of both bkulk
Atalcs and airborne dust samples have shown =hat these airkorne fikers are
largely asbestiform tremolite and anthophyllite withiairborne.fibers sizes
(length and diameter) consistent wizh those found for industrial processes
using askestss.(17) gy any reasonable mineralecgical or physiolegical de-

finition of "fikexr", one must consider tremolite and antheophyllita fikers in

thege *ialcs to be ashbestiform.

More than four decades have elapsed since the first epldemiological daza
were pubiished demonstrating adverse health effects ¢f tremolite tale e~
posure._ in 1933,.Breessen(1§) publizhed the rasults of a chest x-ray study
¢f 57 workers engaged in the mining and milling of talcs containing up wo
.45% tremolite and little free silica. This study showed that all wozkers
with greater than 10 vears exposure had increa;ed lung markings rangin
from.increased fihrosis to what was terméd "second stage' pneumaconicsis,
Among these 17 workers, no cases of active tuberculosis were cbserved,

—a

Dreessen S=ated that the okserved pneumcccnlosis had not led to disazility.

The resplratory effacts of exposures to tals certaining 103 “"bladed" sremolite

PPN
nd Cella

in two Georgla talc mines end mills wers repgrued by Dresssen an

Valle in 1935.(19)‘ A total of 65 warkers wera ¢iven physical examiraeions

and chest x-rays of which 19 were exgesed for merea than 10 vears with only
i rs da-

2 having 0 or more years of gxposura. Twenty two of these werke

asumacenicsis wizh varving severivy. - dzproximately hall <f

¥
&]
o |
o
V
1
[
T
i
(o8
>
o3
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wers diagnosed sz having pheumosonlosis with 8 having frank symptems such
as dyspnea, vouch, chest . maxn, rales, and finger elubbing., Examination of
9 formeyr tale workers who had bean separated frem axposure more than 3
years demonstrated preumoconiosis in all cases with 4 cases in advanced
étages caus%ng these authcrs o conclude that the lurg changes were par-

manant.

Addltional case studles of dew York . tremolite talc workers were reporsed by

) Porro et.al.(zo) Fifteen pneumoconlosis deaths in talc workers were studied :

addition %o § autopsy studies. Thirteen of these deaths were considered to

e T A

Sl

be directly ativibuzable to the pneumoconiosis confirming the disasling

o

s

@ character of thisz exposure. These authors concluded that the dlvabllnq
A : tissue changes were due to tremolite talc exposure. Seme caleifications

warae naoted,

Slegal et.2l. 21 22) reported a study of roentgenological findincs among Mew ¥

ralec workers in addition to an assessment of their exposures. These +talc

e T

were described as containing fibrous tremoliite and anthophyllite and less
Pl than 1% free SiC;, A total of 221 talc workexs in three mines and five

mills were given chest x-yay examinaticns. Of the 221 men examined, 32

showed marked £inrcsis. Those workerxs w*t“ 10 ot more years emslovment de-

monstrated an incidence of Fibrosils of 29.9% whereas those emploved Isr more

than 30 years had a fitrosis incidence of -74%. ‘This firrosis was descriked
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plaques” wera identifisd in 6.3% of the workers examined. Thegs authors

described zhe fikrosis obsarved ag resembling that seen among astests wor<e-=.
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H
i

Moderate to severe progression of lung x-rav findings were seen in 10 of

in Zewis County. (non~fibrous) were selected for study and a tota

The 32 cases of pneurnoconiosis idantifiad by Siegal et.al, (4122) are

followed g

srosveatively by Xleinfeld et.al,(ij) In the 14 vear perigd after

.

[

the Siegal study, 19 of the §2 workers d ei with the ages at death rang-
ing from 48 to 84 years. TFour of these 19 deaﬁhs were relieved to be
directly attrihbutable to tale preumcconiosis, Cne death due to pleural
resothalioma was reportad. Medical exahinations of the 13 living workers
wWare §eifdrmed including a physical examination, chést x-ray, IXG and
peripheral blood studies (Hgb, EBC, WEC, Diff Count). Dysphea was found
in all workers of such severity as tc limit ordinarv physical activisy,

ir

these workars and “talc plagues” were seen in all but cone worker. Sik

out of Ll demonstrated an aknormal electrocardicgram, Peripheral hlood
findings were not considered of gignificance. These authors also regorted
the presences of "asbestos bedies" nistolegically, Similar findings were

1 latter study of six pneumsceniocsis with autopsy studies, (4]

4]

in

o8

raporte

o

A comparainive clinical and environmental study- of werkers esxposed to Zfikrous

and non-f£ibrous talcs Ln MNew York State was reported by Messite et.a

t—
——
(™
=N
—

araticn

sl

Three talc cperations in 3t. lawrence County (fibrous) and cne g

=
O

Yy
rJ
{Ne 3
O

workews wars given physical examinatiens and chesi x-rays. 2mong miners,

R
i
i

the ineidance af sulmenary fihrosis. was lew for zoth the S&. Lawrence and

-

Lewis County cohorts: however, *he mean duration ¢f exposure was cnly 12.7

e

LB1Y
iH

ihros

=

4 V1T aws * H I =
and 10,3 vears, rasgestively. . Amcng millerz, tha incidence o 3

was 12.2% and 4.3% respectively for the 5i, Lawrence and Lewls cohor:is.

Trposure levels in the nlants were descriked as being similar with all talcs

CRMC-HT-TALC-000335
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having a low Zxee silica contant. These authors congluded that both types

'.--

of tale were capible of prcducing oulﬂonqry fibrous although the tremolize

{fibrous)} variaty wag meve zatbogenic. In addition, these investigators
stated that no cages of fikrosis was found in millers of either fale variesy

whose averags exposurs was lass than 20 mppef or whose duraticon of exposure

was less than 10 years.

In & follow-up study, Kleinfeld et.al, *28) pace additional comﬁaxisons, incl
‘lung-functicn, between the St. lLawrence and Lewls County ilew York cshoris
described above, Thirty workers exposed to fibrous and 13 exposed to non-
fibrouy’ tales were given chest x-rays and pulmonary functisn testg. Dyspnea
was present in 16 of 30 wopkers in the fiﬁrous talc exposed group and 6 of
.13 in the non-~ ~£i iorous talc exposed group. Abnormal auscultaéory findings
{raleg, rhonchi, wheezing) were found in 8 of the 30 workers ard € of 13
workers exposed to fibrous and non-~-fibrous talc, reséectively. The incidence
of pulmonary'infiltration as éeen in chegs Ffilms was 13 c¢f 10 for the fibrous
group and 2 oFf 13 for the non=fibrous groun. 2Qth ¢roups showed pulmorary

function changss with 4 of 13 workers in the group exgcsad to non-fibrous talc

.

and 14 of 30 workexs in the group exgosed to fibrous talc sihowing significant!

reduced wital capacity. Zxposures to Loth groups were considerakl;

\
por
)
©
s
0
o
13
7

- = -

of 20 mgpéf.

L

Several additicnal studies of lung functicn have feen conducted amcng talc

. -~ 794 - N
workers ia New York stase.(26/27.29) 1.inreld ec.al. (28] seudied the lung.

function of sixrteen tramolite tale weorkexs wia ranged Sreom 38 %o €9 years
of age (mean age 4,8 years).

creraticrns for 10 or more years and had no previous accugpaticnal dust

All had been exposed to falc dust in milling




i e PN,

e

i

exposures. The clinical examinations showed 14 of the 16 workers atudied
to nhave dysprea on exerxtion, 10 had rales or Qheezing and ¢lubbing of the
finge:s was found in 6 workers. Increased lung pulmonary infiltration was
noted in the chest x-rays of all workers stuéied and cardiac enlargement
‘was noted in Siof these 16 workers. The-lung~function studies showed 7 of
16 to have reduced vital capacities and one worker was founé to have a lung
- function consistent with restrictive luné disease. The m=an duration of ex-~
posuxe for these 16 workers was 20,4 vears and the mean weighted averacge
eXposuze Was 68.9 mpoef. Thirtesn of the 16 workers studied gave a positive

smoking history (30 cigareties per day far 2 minimum of S years),

In a subgequent study ¥leinfe14(27) performed similar studies as these descr!
‘above among a group of 43 tremelite talc workers and 41 controls of similar
age and smoking history. 1In the talc zohort, 29 had dysprea Qersus only 2
in the c&nﬁfol gegulation. Eleven tale workers gave a history of chronic
cough and none in the controls and 8 talc‘workers showed finger clubbin
whereas ne clubbing was noted among controls. Sixteen of 43 talc workers
‘had positive x-ray findings of pulmeorary infiltration and none in controls
and, in additiecn, reducgd vital capacity'was fourd in 13 tale workess ;nd
ome4conﬁﬁol.7-Tha§e talé workers had a medn exposure duraticn of 19 years

and a walghted avarage exposurs of 82.3 mppct. |

T

A study of chest x-ray f£indings and clinical svmptems amaon
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a2t the Gouvernsur Talc Company, nhunber ene mine and mill has been recorzed

. IS S . . N L -
by Lleinfald at.al, (16) Thirty nine workers with a mean expeosure of 16,2

vears (range L1-22 years) were stvdied in 'addifiecn & 41 conurels who lived

L




whereas only 2.9 (3.2%) were expééteé:" In additi

in the sane geaqraphid area and who were of the sama sox and maan ago kbuy
having no occupaticnal dust exposure. Dvsonea was present in 23.1% af the
t#ic workers v;rsus 7.3% Zor controlsya finding similar £o that sesen in
énthophyllite ashastas'workers,(33) Cne worker stuéied was sald to nave
radiologic findings compatible with pneumoccniésis whe;eas no casas were
found among controls. These aﬁthors éu@gested that talc containing tremollite
an§ anthophyllite may ba legs fibrogenic than chrysotils or amosite asbestos
abt similar exposu levels and sxposure duﬁation; towever, these autheors did

not preclude the possible existance of pneumcceniosis ameng these workers as

1o lung tunu icn studies were conductad.

though the above studies have demonstrated the presence of pneuncconiosis
imong tramolite tale miners in Mew York, these study designs were insensitive
for detection pf carcinogenic risks. However, two rat réscect~vn grogortional
mortality studies have demcnstrated an increasad risk of cancer of the lung
and pleura among thase workers. (2r3)  The initial study by Kleinfeld et.al.(3)
included 220 tale miners ard millers gmployed in 1940 who had 15 or mcre years
of exposure to tale dust In addition to thése who achiaved a minimum af 15
vears of expasure betwsen 1940 and 1965. Among this coheoxt there were 91
deathszof.which 10 {113} wexe due to maligna;ieg of the lung or .pleura
| tien, 23 deaths were due td

pneumoconiosis or its cemplications., Cne ol the resplratorny cancers was a

fiarosarcema of the pleuwa.

P 2 P kte
In a subsequ follow-un study, *leinfeld et.al.( ! extended “ha

lﬂ
'J
o
<r

she orevious cohows fwom 1960 =5 19€3. Thig cohor:z consisted of 250 werkers,

w
ar
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-ashestos workers in Finland,

among which there were 108 deaths. Thirteen of these deaths (123) wore

due to vespiratcory ecancer whereas only 4 (3,7%) were expected. Twenty

nine deaths were due to pneumoconiosis or its complications, These authors
analyzed mortality patzerﬁs by 5 year intervals between 1940 and 1369

and concluded ﬁhat vhe respiratory ahc r ;~sk aporoached expected values
after the pericd 1960-64, The validity of this conclﬁsion must Le
Questiéned as an analysis of4mortality in relatlion to cancer latency was

-

not undertaken. In addition, the limitations of proportional mortality

N

studies in the pressance of an elevated pneumoconiosis risk are now well

known.

.

An excess cancer risk tas been demonstrated among workers exzosed to
anthophyllite asbestos, 393132 wivijuoto and seurman (39 studied 1,002

anthophyllite ashestes workers who had worked for moxe than 3 menths

LRI

Letween 1938 and 1567 and compared cause Spacific moxtality with rates

for Finlandg In addition, chest x-rays wherps read for 252 living workars,

Q.
Twanty one lung cancers wera observed whereas only 12 were expected which
was statistically gignificant. Thirzeen of these lung cancer victims had

aen exposed less than 10 years and only one of these cases was known to
have asbestosis. MNo pleural or peritoneal mesotheliomas were obsexved,

qurminen31) has also repoxted on the mortality experienze of anthophyllite
fnis srudy included 13320 werkers who had Zeen
employed for thraze months or more frem 1936 ta 1968 and Sollowed until 1963,

aleulated using Finland nazional rates

™

Expected cause specific deaths wers

foxr 1951-1964 There ware 224 deaths in this cohort whersas 204 wers ax-

. Twenty five deaths {123%)

L1

pectad with a mean age at death of 53.4 vear
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had aébestosis as an underlying cause and, in addition, there was a

.hithy significant excess risk of respiratory cancexr (13 obs. versus

6 s¥p., p<0.0i). No,mesothelioﬁas were detected, The mean latency

between first exposure and death due ko askestosis was 19 years.

| © one of the most comprehensive sfudies of mortality énd morbidity among
'anthophyllita asbestos workers was reporited by Méurman st.al. (32} A cohort

of 1092 workers who had worked at least 3 months petween January 1936 and

June 1967 wag cdtalned from two mining overaticns; one of which srcduced

! ‘anthophyllite ashestas and the other prcduced mainly tremolite talc,
F For calculation of eupected age, cause specific deaths, proportisnal rates
for Finland were used for 1958 which was the median vear of death for these

- workers. In addition, 2 control group matehed for date of hirth and sex

wag chosen frem a loc.:l population reglstry.

i

Of the 1092 employees, 248 deaths were observed. Thirtzen deaths due to
ashestosls were ohserved for the cchor and none in the controls., Twenty
one lung cancers were obsexrved in the worker cohort versus 13 in éhe control
gfoup. The most significant cancer risk was ohserved In those with ten

or-moxe yYears of exposure. These authors adjusted lung cancer rates for

. . swoking hebits and concluded that a non-smcking askestos worker nad a re-

latlve risk of 1.4 whereas the smoking askestos worker had a relative risk of

EAR

B 17,0, Yo cases of nesothelioma were rerortad.

All of the above epidemiolegical studies of workers expased to Jibrous tremelisc

or anthophylliita have dermenstrated an excess risk of botl zneurcconiosis and

' lung and pleural zancer. o evidence of an excessive vigk of mesothelicma
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among such

exposed workers has yet been damenstrated; howevar, an excessive
ircilence of pleural changes including pleural calcifications nave been ob-

served in chest £ilms,

CRMC-HT-TALC-000341




CONCLUSIQUS AND RECTOMMENDATICNS
Results of tﬁe present industfial hygiene study show numercus operations
in both the numcer one mine and mill to have excessive exposures to alr-
borne fibers. Analyses of both bulk galcs samples and alrborne dust samples
by analytical electron microséopy have shown that a majerity of these fibers
are asbestiform tremolite and anthophyllite. Béscd én these studies and on
exhaustive review of ths epldemiological literature concerning healsh e2ffect

of such exposures, it is ccneluded that immediate corroective actions to re-

duce exposures must be taken as recommended in the Preograss Resor< issued

on Miy 25, 1976. Specific actlons include the following:

1. dine ventiiation should be evaluated with consideraticas for
increasihq alr volume and distribution. Water sprays should ke
installed at the ore pockets,

2. During theipresent study, numercus leaks were observed at material

transfor polnts within the mill., MMore emphiasis should be placed

s

on maintaining eguigpfent

Fee

n prover working oxdern.

3. At the vacking staticns, ventilation improvements ara needad.
Local exhaust hoods at these machines are located tgo far frenm
the filling spout to be eifective. FHood designs at these machines
should be fursher evaluated., In ad&ition, bursting bags at these

'sﬁatiéﬁs are a sig:ificant scuxze of ekposura; therefoxe, use of

-

bags with a eraater bursting sizengsch should be cons

1

1 i I PP 2 - £ - . K] PRy
: Cntil ventilazion and work zZractice imzrovenents 2ra naca ind

ashestas fiher axpesures reduced 7o acceptahle

should fe provided wiszh respiratory zrotecticn as sgec.iied in

vha OSHA askestos stand :d.(s)




!
1
{
i
!
i
J
|
!
|
i

5.1 All provisions for medical examinations specified in tha
OSHA asbestps standard{®! should be followed.
Tha ashestiform mineral content of products from the number one mine and
mill make it imperative that these talcs be labeled with the OSHA warning

label. (8)
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APPENDIN I

Mineral Product Safety Data Sheets
For R.T. Vanderbilt Products

(Supplied by R.T. Vanderbile)




. | MINERAL PRODUC
SAFETY DATA SHEE

|

MATERIAL - C Ty
A Ashestifnem tele mod menastiTorm :nkhon%v.ﬂife N 15 fibers/ce>5um. in lenath
Talz ~ non-cshastifarm 20 Mcece?
Non~ashactiform tramolits znd entheonvilite . ‘ ' - ) 1 20 Mcocf
_ 1 Serpentine - . ! 50 Mopgef
Quartz 30 ma./eu.m. ~= % Quertz +2 i

NOTE: Excosure ta at avcame minerat dusts 15 suniect to QSHA requlaticns in ageordance witn Seciion 1910.33 of the Jeouyngatonat Health znd
Sately Acrrisiraten SLandnrs as pulesnea i he Fecaral Recister of Oceter 18, 1372, starung on page 22138

SECTION |
TRAGE NAME AND STNGNYMS T FIBER No. 1, IT Fiber &N Industrial Fibrous Talc
MINEFAL FAMILY Hydrous silicates
CHEMICAL CoMPaSITICN Complex hydraus caleium mcanesium sificates

3

SECTION I INGREDIENTS

HATERAL ¥ RAMCE
 Achastitferm boln nod /,,.J;_.._."“"M“vffrm cathachyllite : 20 =40
Tale : non-awoestiform , ' 5.15
Nen-assestiform tremelite and/or antheshy|lite : 40 ~ 60
Quartz . I 1 -3
Serpentine ' : [ 19 =20

SECTION I PHYSICAL DATA

coLoA . White ’ SPECIFIC GRAVITY (H:Qat) j 2.7

APPEARANCE . Fibrous

QTHER PAGPERTIES

SECTION IV HEALTH HAZARD DATA

SECTION V SPECIAL PRECAUTIONS

PEEZAUTICHS VO 38 TAKEN IN HANDLMG 21D STSAING

Avoid breathing dust. Use resoiratar i

CRMC-HT-TALC-000349
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e

Safery Admumistrabion Stanoard as pushsnaed @ the Federdl Register of Qetoger 18, 1972, starking on page 22130,

*

SECTION |

TRACE HaNE 210 SIS MOULDENE, T FIBER Na, 2

Industrial Fibrous Talc

MINERAL FaltiLY Hydrous SHFCOTQS

CHEMICAL CTHFQSITICM

Complex hydrous calcium magnesium silicates

ATERIAL

* RANGE

jmf@m.rh;m/ caibestifnon antheohyllita 40 « 40
.oi - non~asbestiform 5-15
Mon-c:zestiform tremelite and/ce anthashvllite 30 - 60
Quarz ’ 1-3
Serpantine 5-10

. . SECTION il PHYSICAL DATA
CLOR _ White PECIFIC GRAVITY (H:Q 1) +2.7
APPSARANCE } Fibrous
OTYHZI3 PACFESTIES I
MATERIAL SECTION IV HEALTH HAZARD DATA Ty

Asbestiform tale and cshastiform anthoonvlliite

5 fibers/ce>5um. in length

Talc ~ nca~ashestiform

20 Moocf

Mon-~asbestitorm }20 Mezef
Serpentine 150 Moocf
' J ?
Quertz W ma. /cu.m. == % Quetz + 2 f
SECTION ¥ SPECIAL PRECAUTIONS

TAWEN P FACICUNG AND STOAING

patninag dust,  Use respircrer iF TLV's exceaded,

CRMC-HT-TAIC-000350
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NOTE. Bunasure to afl astonae mnaral dusts g suduct 0 QSHA regulatians i accorganca with Sechion 1910 93 o the Qecupational Healn and



BT T Ty I | RINERAL BRGEL
SV/ARET SRVaHCER e GIR D RVHHG i Mmt—\ M‘Ul.'t"-.i
A | SAFETY DATA SHzE:
- ~ “‘-'.........m-...._,:.,;.:.;_ o

N2 o T e

— . vy

NOTE: Ezposurs to ail augome mineral custs 1s sudiect 1o OSHA requiations 1 accardance with Sacton 1910.93 of the Ozzupational Health a=d

Salety Acaurstration Standare as gushshed n {he Feoaral Register of Ccloper 18, 1972,

S13rNg on page 22123

SECTION !

<TRADE NALE A0 SYMONYMS * f\J\(TAL 99/

NYTAL 100, NYTAL T00HR

Industrial Tale

MINERAL FAMILY HVdI"OUS S”?CQ"ES

‘CHEMICAL COMAZSITICN

Comolex hvdrous calcivm mcenesium silicates

MATERIAL SECTION I INGRED!VET'(TS v, AANGE
Talc 20 - 30
Non-askest Fcr*ﬂ tremolite and/or eathaphyllite ) 50 - 79
Sernentine 20 - 30
Quortz : 1-5

SECTION Il FHYSICAL DATA ,

CCLOR White ; SPESIFIC GAAVITY (HpD =1} 7.3

APPEARANCE Powder

OTHER BACAEATIES

|

ATERIAL SECTION IV HEALTH HAZARD DATA *'m
Talc 120 Mpocf
Non-ashestiform fremelif2 and anthoonyllite | 20 Mpocf
Sercentine - ’50 Moocf
Quartz 20 ma./cu.m. —=— "% Quartz + 2 !

SECTION ¥ SPECIAL PRE .»‘«UT.Z)NS
PRECAUTICNS T35 SE TARZM M ~AHZLNG AND STIANG
Avoid brzarthing dust. UUse rasnirzror if TLY's exceeaded, .
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G T | MINERAL PRODUC
LTI | SAFETY DATA SHEE

r
1
~

NOTE. "Exposuia 10 aft auborna mineral dusls o subiel 1o QSHA requiaiions o ageordanca wah Saction 1910 973 9t the QCguoation.u Healn ang
Salety Admansicatinn SIANGANd s pubmanind o the Federal Ragister of Oztoter 18, 1972, staring on pane 22139 .

SECTION |

 TRADE NAME INO SNCNMS  NNVTAL 200, NYTAL 300, MYTAL 400 Industrial Tale

RAMESAL SALILY

Hydrous silticates

. CHEMICAL CCMAGSITICH Complex hydrous calcium magnesium silicates
‘ 5
GATE AL ) SECTION H INGREDIENTS v ANGE
Talz 20~ 40
Non-<asbestiform tremofite end/or anthoshyllite ‘ 40 - 60

Serpentine . 220 ~ 30

Quartz _ A ' 1 -5

SECTION 1 PHYSICAL DATA

COLGR ' o ! Whita SPECIFIC GRAVITY (M= 1) 2.8
APPE MET .

?,,.m,t cs Prywsdar
OTHED PACHEATIES -

: g o
MATERIAL SECTION |V HEALTH HAZARD DATA iy

Tale ' 20 Moocef

Ncenw-asbestiform tramolite end enthecnyllite 20 Mocef
. |_Serpantiae ' : : ‘ | 150 Mooe?
1 Quartz © v 30mg./cu.m, — % Quartz + 2
— L
2 SECTION V SPECIAL PRECAUTIONS .
: ARESAUTIGHS TO ¥F TACEM M MANGLING ANG 5TCANG

_byoid ereathing Avt e raanirelor if 11 s sycendad,

$e et -
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MINERAL PRODUC
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NOTE, Ex:qsure 16 atl anoome MInerdl GUSES 15 ‘SUUJQ‘:! o OSHA regulanons in aczordanes wilr Sachen 1910 93 af the Sccuoghonal Hutn aes
Salely Aammsiranan Siancar? as pusisned n the Federal Raqister of Qclotier 18, 1372, 5tating a0 pace 27139

SECTION

.

THACE NALIE anD SYNCHYNS

CERAMITALC 10AC, CERAMITALC HDT

Industrie] Tale

MINERSL F by Hydrous silicates

CHEMICAL STMPOSITICN , . . T
- > Corinlex hvdrous calcium maenesivm silicates

.

, o = <
MATERIAL - SECTION { INGAEDIENMTS * AANGE
Tole 20 - 30
Nap=ashagtiform tramalita and/Zor anthonhvlilite J 20 - 75
Sercentine 206 - 30
Quartz ’ 1 -
SECTION I PHYSICAL DATA
colon White ]) SPECIFIC GRAVITY (HD 1) £7.8
APBSARANCE :  Powder
QTHZA 2aCPERTIES .
e SECTION IV HEALTH HAZARD DATA ’ %
MATSRIAL . . T
_Talz 20 Moocf
Non-astestiform rremalite and cathashyllite | 20 Mepef
Sergentine 30 Mpgef
Queeks 20 me./cu.a, = % Quertz = 2
SECTION V SPECIAL PRECAUTICHS

ey

T IZ TINEMOM AaMCLING ANO TSR

.
cust,

Use reccirctor 17 TLVY's exceed

i
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ey oy i | MINERAL PRODUCT

Ay bii\v’ 0{ ”

Vi e " | SAFETY DATA SHEE;

MOTE. Exzogues to all Airtorme mnerat gusts is subject o GSHA reguialions in accsrdance wilh Sectign 1919 23 of tne Cegunanonal Heailh ang

Satety Adminisitation S1andarg as cuchsned in ine Feceral Regsier of Colener 18, 19770 staring on page 22139

. SECTION |
| TRADE HAME 4110 5TNCHYHS CE?/—‘\.,UTAL No. T, CERAMITALC 10-A; IT 3% Industrial Talc
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