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alrborne fibers

ABSTRACT

A industrial hygie ene srudy 4as unde rtaran at $he Couverneux alc Comzany,

number one ming and mill, during Mewambar 37, 1975, Samplas wore actlacusd
to evaluate exposures to respirable dusi, free silica and ashkestes Lizavs., 1In

addition impinger samples were collected Zor compariscn with past wxposure
.. . ) - -

measurements. 3ul< pvchct talec samoles were alse collzcetad for r ireralegizal

.. analyses by both HIC H and independent concul“aﬂt laloratoriesg.

Results of mineralogical analyses of tale product samples by all laroratorias

)

sriferm minerals (tremolite and anthophyliite) were p

e
M

concluced that as

sent. Time-weighted-average fider exposures in mine and mill cperaticns were .-

found to range frem 1.7 to 9.8 fibers > § um/ec and time-weighted-average re-
splrable dust exposures were found to range from 0.25 to 2.96 mg/m3. Mo free

rillcn exposures were found *o axcesd the NICSH recommended siandard dE 50 ug/

m3. Blectron alecroscoplic analyses of the airkorne dusts shewed 38 to 45% of

to be anthephyllite with lesser quantities (12 to 18%) of

.

rremolite. More than 90% of the airkborne fibers were shorter than 5 pm in lengt

A revinw af historis exposure dat

a of these cperations and epldemiolagical

data conceraing health vo tramolite dnd an«ncmhylllte

are included in -addition to recommendations for workplace imprevements S0

reduce excosuras.
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THTRODUCTIC

oq*rﬂl vense d@ngtas & s;eciﬁic':ogkforming.

The mpram “tale" in tha minera
mineral of tha sheef silicate cateqory [“qo (Sisozo) (OW)4] however

npale" in the industrial sense may represen; a var;ed mixture o‘ m;nerala

eale. (1) Unfortunataly, many fast studies

s

‘ , ,
with similar physical proparties as

of the healtn effacts of indus rial talc exposures have not adeguasely inden-

tifind the variocus hazardous agents which may have bean present in the talcs,

The National Institute fox Occupational Safety and Health (NIOSH) has

. . s

ustriwide study of the tale mining aﬁd.milling industxy.

i}
4

underway an ind
These studies include both epidemiological -studies of exgosed workexr

populaticns <9 detarmine nealth effects which may be at tributed to the

work environment ahd detailed ind: sbrlal hvgmene stLdlas jola characterize
the various agents to which these workers have been ekposed.

The "tale" minlng area in the vicinity of St. Lawrence County, MNew York,
repregents a complex assqciation af amphiboles {anthophyllite, treamolite,
etc.} talec, quartz, and serpgntines.(l) progortional wortality studies by

Kleinfeld ot.a1.(2s3) of talc miners and ¢ millers in this area have demon-

“strated significantly incre easad mortality due to both malignant aand non-

malignant respiratory dlseases. Also, NIosd analyses of tales (Nytal 200)
gn P 4 4 .

certified by the Vanderblle CCmpany not 0 contain ashestog ! ave demonstrated

levels ¢ zoth fitpnug tremolite and Iibrous aaiiow
. I .
phyllxte.\4) zowever, le has

priate since the mineral make~up of tale

atantiszlly wish each deposiz; some conzaining 2

cne study(l?) has suggesmed fiffavences in mhxicity among these minerils.




© DEGCRIPDICH OF TUE Phernimres .

RaT, Vanciérbilt hegan ﬁalc orarations at tha Cgavarnauf Tals _’ea‘ﬁ_eakny‘ in

i947 with dﬁe mine (#1) and one mill (#L). In 1974,'§he Véndgrbilt Coréo:atic
acquired all{talc operations of the Internatfonal Tﬁl: Company. From

this purechace, Vanderbilt was pge:ating two mills (§#2 agd 46), one un&erground
minc.(#B mine) and oge,déen pit (Arnold Pit) at éﬁe time of tﬁis study. Cnly
the #3 mine contains what the Vanderbilt Corpdratioﬁ considers éo ca fibrous
>anthophyllitg‘and this ore_is’précessed iﬁ the #3 miil;

The total employment at all R,T. Vanderbilt New York talc cperations at the

time of the presant study was approximately 1790 mersong. These are proken

dcewn as follgws:

'Underground ~ 4L
Open Pit - 13

Milis - 67
Salaried - 49
170

Drployees of these cperaticns are :ep:esented%by Logal #4979 of Urized Steal
Workers which organized in these tale cpe;ationsvin 1954, All opefations
were on a 5l day per wegk schedule with the mine eperating only duzdng thé
day shift.whila thg mill operates three shifts, A list of jobs an¢ a de=-

scription of related duties in the number one mine and mill a-e given In

Appendix II.>

Approximately 19 falc predugts frem all of the Company's New York talc
operations ars markatad, Mireral Droduck Sarfety Data Sheews sy these zraducdss

(supplied by =2.7. Vanderbilt), azes shown in Agpendix I.  These talcs are used

in numersur products. Some typizal uses are zs Tollows:




AR
e

L. Ceéramic wall tila

2. Pottamw artware | - : ‘ o
3. Electrical {asulators : R , .

4, Ceramic :ile glaze and flux

5. Paint £iller and carxrier .for extenders
. 6. DPutties and spackling cecmpounds
7. Die castings (fidrous grades)
[
*
. 4 '

' o " o ~ CRMC-HT-TALC-000284



DESCRISDICH OF GPESATTLLS AMD oCMWROLS . ¢ o T

g

' éouv:anaua.rngc'co. MINE AMD MILL (L MINE, A“nczp-?ir AND 41 ML)

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

lahozatary, change voom, crusher buildihg and gpackerx =uilding,

Underground hard rock mining methods are emploved using jackleg drills

th make holes for blasting the ore in oven stopes. The number ona mine
consists of one main shaft 1250 feet in depth with three main working lavels
pranching off. During the present survey, ore was being mined from ap-

proximately & of 26 active stopes. .aAccording to- Company vexsonnel, mining
, . .

follows a typical cyele: blasting is done with galatin dynamixs and ANFO;

time is allewed for dust and gases to dissipate; stoning cperations are begun

including drilling for the rext shifts, blasting, and xemoval of ore.

However, scme secondary blasting is done during the work shift,
g

]

Ore (muck) from the stoping areas is ladded inte 2 ton rall cars uéiﬁg
either gravity drawpoint loading or scraper {slusher) ioadi;g. 'Ozé from
thése cars is dischaxgéd into a central jaw crusher located at the ioo Fil
level although zome crushing ls also done on_éhe 1110 £t level. The
‘crushed cre is loaded into é skin and carried to'the mine headframe where a
gyracoryucrﬁshér'reduces cﬁe ore ﬁo approximateiy 3/4 inch sc:eén size.

The ore is then transperted by conveyexr belt ko cne of feur wét ors gtorags
birs in the nill.

Aﬁprbximately 40,006 cfm éE.mining ventil=t;cn ig provided to this mine.

In addition, the ors may be cuite moist, theresy further reducing dust

exposuras. Drilling is usually dene using wes methods. At the 730 b3

it

level crusher, water sorays are also vcged Zor dust suppresaion.

CRMC-HT-TALC-000285




B

In-addition to ores from the number one mine, tha number sre mill alse

.

receives orus fox £irst stage cxuahing from the arnold Pit.located age

.p;bximately oﬂe milé §rcm'ihe mill, Ores arxe min;d frem the Arnold Pit using
::adﬁtional.ha§§ rock Opén;pit quing methods‘by drilling bl;siﬁclas than |
biaétinq ﬁo bfeak the ore. & frent loader is used to load ore iﬁté érucks
by yhich the ore is transported w0 the primary érﬁshersvwﬁich are located

-at the cpen pit. There are no dust collectors on the open plt crusher.

s

In the number one mill, various grade tale preducts are produced by dey

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

given in Figure 1.

Ores from the wet ore storage bins are pericdically sampled by th quality

r

control lab te determine appropriate product ¢rade, The ores are firs

~

ground in a cone crusher followed by drving in a rotary dryexr, Tha dr

ore is next further raduced using a gyratory disec eruzher ko oroduce a |
L3 . . -

minus 12 to 14 mesh product. The product is nex: screened on vilhratory

screens and transported o one of six dry ore silos. Pine grind products

are made from these orés using either Hardinge pebble mills in closed

s
190 -

circuit with Raymond separators or impact crushers in closed circui:

with fluid energy mills.

The fine ground pewdexr i1s stozed in one of several concrets silss.
siles are Zilled wsing a betiznm

Material from these silcs is withdrawn by ai

packaging and shisping areas,’




I ST LATLUL RO e g e

STMPLTFTED FLOW SUEET

'! - T : : Underyratiad Winﬂ* - 5 Grades of ore . o

. ) : o Unda twround Yaw Crushae
(Minus 4" Macerial)
- ' ] “Main Shafr - A Ton Shki

! o s 7

T , S ‘ . "Hois ring Capacity - 90 Tans per hour

1—*

: Surface Gyracorv Crusher

(Minus

Belt Convn r to dill

1 l“acur1al)
FQ
u

Afutomatic Sampler®

: ¥ -
& Wat Dre Bins - Capacity-99) Tons each
) ki

Fine CELbulq7 and Drving Circuic

iz Me h Material)

-
-
\

(’7

3
#
~ Capacitv=500 Tons Each

Y
. Pebble Mill Grinding
3 - 10 ft. x 66" Pabble Mills

in ¢losed circuic with 3 _ , :
A\\\\\»-\$ Coarsely Ground .

Alr Separators
. . . Mdterial : L
+

. R
Circuic*

Fluid Enerzy Crindinz

14 Fluid Energy Mills'
heated comprnfsed alr

using

Finishcd*?roducr
Total Capaa}ty of Grinding

Vibrating Screeus

. Y
‘(To remove tramp material)
¥

Low Pressure Air Conveying Svgtan

Pinibhed P oduct

Circuits is 60% Tong per day

Vibrating Screesn

= ,
(To remove tramp matarial)

Low Pressure Alr Conveving Sveiem

o
Alpine Clacsifying Cirguic®
4 - HirropLe/ 200 units

+
Air Convoving Svstam

L.P.
T - .
(Note - All'finishad'aroduc"silos £illed .from Yottcm
. r for better mixing of silo conzeants) T
v

6 Finished Producrt Siloes 2 Tinished

x.t Silos.

Capacity - 50 to 300 Capacity ~

Preduct Siles 3 Finisned Pred
v

70 te 13G0

. - Tens each + + Tons each
. } Low Pressure Ait Conveviné‘svsccﬂs v
Bag Packing Plant donnpr Cars™®
zar buik bnlpmenca
50 1b. multt wal% bags
+ . ' _ Track Scales

Box Cars* Trucks®

* = Jampling 2alac 7

e aavim- a Sbaa— s 4 e
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Tale may be either sqlé in buli er

- paper bags. 3ag packaging.is done.

.

In general, vantilitiosn systems wirhin the mill ave gquite good.

o
W
F

matgrialvtrahsfer voints are pro&ided‘with 1ocﬁl LJhlU”C VEnti1 tion and
buckeﬁielevators and céﬁveyors are maintained under:négativa pressure,
At the bagging machines, local exhaust wentilation iz pro&ided at the
filling spout in additicn to downdraft ventllatlon at ‘the bag novzex,
For bulk car ledlug/ the telescopic loadinq sgout is provided with 2

local exhaust wventilation collar.

Aly peollution controls ccnsist largely of baghouse dust collectors,

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

Much of the collected matexdal is recyclad to the praduct streams.

b3

No products from the numbar one mine or Arnold Pit wers being la:eled

N .- L -
with the OSHA assestos warning at the time of this study. )

OTHER MINES 2MD MIZLIS

The #3 mine was not okservad during this study. The #3 and 46N mills

]

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

congicderad oy the Company to contaln antiepnyllite astestos. These

=3 zhe CSHA askestes warning lazel., willing

—

-

broducts are labeled W

operationg at khese mills are kasically the same as those pravisusly

1

$-

desaribed fox the #1 ol

are not, howevay, as affactive as tHese obsexved ia zhe #1 mine ard are

0,

being further lmprovs

? .

CRMC-HT-TALC-000288




NEDICAL, INDUSTRIAL HYGTEME AND GAPETY PROGRAMS -

Only first-ald medical

ry

acilities are ‘available at the Gouverneur Tald .
Co. New employees axe given i pra-emplovment examination censisting of

9

a work histery, medical history,. chysieal ewxamination, arnd chest %-ray.
: ? =% 0! mTay

3

nl

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

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

with the Plant, Ce

.

Plant saféty is handled by a Plant. Safety Directox {7 lovd Robﬁnson).

Monthly ‘departmental safety inspections are conductad by Union and Plant

rersonnel in addifion to monthly safety wmeastings. Parsonnel protsstive
equipment presently used in the mine includes hard hats, mine lighés[
personnel reseuers, safety glasses, and safety boots all of which are pro-

"wided by the Cempany. In the mill, safety glasses ara ensouragad and

s

workers at talce' hagging operations are provided with dust masks wh

.
3 -
-l

L3 Y2
according to ohservations made during this study, are only sporadically

used. Hearing protection is provided for specific operations in ke mill

and mine. In 13974, there were 9 reported (lost time) accidents in the

-

mine and 2 in the mill, -

. - ’ . . 7
The Company presently does not maintain “he services of a Zull time industria

0

fae

hygienist. Scme.sampling is ¢onductsd by the Plant Safaty Dirsctor in addis

to yearly sampling by the insurance carrier. Mir sampling in these egeration:
Y = g IY ) =

£ Industriz2l Hyegiene and

“has also hesan conductaed v the New

the Mining Enforxcement and Safety Administratizn (MESA).

CRMC-HT-TALC-000289 :




I'NéPEC.’I‘ICN_. OF MINE AND :AIxL.L,.o@za;\l'gidé.is;.
. boueNTIAL BEALTH HAZARDS '
e following are pqte;itial health hazards noted during this visits
L Rg%piratar? exposures te mineral dusts (£ibrous and
) noﬁ-fibrous técmoiite and anthophyliite; tale, sefpentiﬁq,
quartz, etc.) in mining and milling operaﬁibns. |
2 Excessive nolse e:cposu;eé ik;l selected planvc cperatioﬁé.
3-. Exp_os'urésr to blasting gases in mining opergtiéns ultring
secondary blasting.
. HOUSEKE’E‘.E;I 2'-IG
In generél, houssekeaping in these oéezations was judged to.pe acceptable.
Some 'lodée tale was, however, noted on the_floor§ in the talc baéging

operations. Mumercus leaks at material transfer points were noted in

the mill,

10
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Sources of R.T, Vanderbilt Talcs produced at
the Couvarneuy Tale Compan:

Takle i

v, tumber One Mine
cand Mill and Chtained Ffrom Suppliers

.

Product Hame ' source NIOSH
e 4
Nytal 300 Crone Chemical 001
P.0O. Box 14042 g
Mytal 400 ‘ Houston, Texas 77021 002
5% ) 003
325 . 004
. Paul Crazier Company
X © 1115 silver St v 0esS
Houston, Texas 77007 ’
FT : (o]}
X 0a7




‘Univcr,ity oE lasvaw fow thaﬁo analy Dz.

Bouaa usad g'pac t:rophot:ema er?
€or Si0y, Ti0q, A1203, total Fe (Fey0y by'diffnrancé' zom- zeO) apd onn
determinations. Atcm*c absorp Loh analyéis WaS uséd ‘o“ Wno, Mgd a.u tad.

Flame photometzy was. used for Ha_ 0 and ¥.0 an d e che mige al assay was uged fo

: 2 2
reo, H10)
AIR SAMPLING AND ANALYSIS '
parsonal aif anples wer ra ‘collectad from the breathing zone (miners and mille

co determine time-welghted-average exposures to respirable dust, free silica,

and ashestss fibers. DPersonal samples for respirable dust and fras silica

i
[

.7 lpr using 37 mm diameter golywinyl

were collected at a flow xate of

chloride filters (zre-weighed) preceeded by 10 mm nvlon cycone separators.

collected on open faced 37 mm diamet

~
Py
[&]
T
o
Lord
Iss
Q
v
(21
[
jog
L
N
.
3
2]
il
<
[
Po
43
<
aQ
£
o

Samplaes fo
Millipore Tyve a3 filters (0.3 um pore size) at 2 flew rate of 1.7 lpm. Re

spirabla. semplers were allewsd to Oparate for the Full work shift while.
ashestos samples were changed perl'di ally durind.the work shiZz as nesded
1. '

to prevent overloading of fllters.

cicns wove determined using x~ray diffraction as

ny
Eas
o
v
n
.
=
e
Q
£
Q
[3]
ju’
3
523
jou ]
23

. et s gy .
the MICEH pnase contrast wouﬂ-_“g tecnnlque.‘s) In

of fethceds described
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of the presant {ndistrial hyoiana st

‘In order to relate xesults

étuéies in.these qéefations, nidget impinger gamples 4l30 were tgkén’iﬁvA
a manner identicai‘tm past sampling té;hniqués. 3reathing :oﬁe im?i;@ar
samples ware collactpd in ethyl alcakol at a flow rate of 0.1 cfm Qi:h
éamplinq veriods raﬁging £rom 15 to ;0 minutes. These séhples weée
coﬁnted at the‘end of each work shifs using tunn counting cells and
bright field optical microscopy (100x) TWO'prepardtion§ wers made for

LI

cach sample and allowed to settle for 10 minutes and counts made by two .

counterd, Whan counts diffared by mora %han 10%, new preparations wers

made and recounted.

In addition tS pa:s&nal sampling,‘ﬁiationézy-samplgs'wére raken &2
further.attembt'correlatiqns between impinger counts, raspirabls pess
concentrations, total mass concentrations, and asbestos fiber :onceh~‘
trations. Midget impingers were colleqtéd as désqribed‘azove using a
“sequentlial sampler (24 samplers) such that the entire work shifk was
sampled. Simultaneously, respirable and total mass samplss wera col-
lected at flow rates of 10 lpm using 37 mu diémete: polyvinyl chloride
filters (ore~weicned). The respirable samples were collzcted usiag

st ‘Lnle;s 'steel.. c:(clor.e and free silica analyses of the lirespirable &Qst
performed using x-ray difjractich(S} Asbesfos counﬁ samples wars collegted

and znalyzed azs describad ghove for pexsonal samplas.

14
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e
A . :
Gl , S . - . )
S . T Lo STUNY BESULT
BU"'{ SaMPLE .N?\L (3285 : .
: : . - Rasults ot analysas of the ev#n ta;e s..nmla:s obtmm* fxom supwliszs
. _ ‘ ‘ .
i Z * . aye showna in Tables 2 and 3. Cop;ms of the reports subnitted by 4cCrone
| - S ‘ | .
i 3t ‘ , and t. Sinai and analyricazl data obtained by NICSH arxe given in VolGme
{ T " II of this repor:. .“ece *eporta all concluded that asbestiforn tremolite
j o and anthoghyllite were present in thesé samples. In addition, Mt, Sinal
: 3 : . ,
7 b - . o r . ] . .
= and NICSE reported trace quantities of chrvsstile in some samplas. The
1] . ' . N
{2 ] ' "
E: £ enly majox discrepancy. notable is a higher guariz contant for each sample
- : A . ‘ _ L . :
n , reported b{ U=, 3inai. NICSH analyses tend to support the lower MeCrone
L';l ) -
results which is substantlatsd by the air sample rusults.
2 *
; Results of MIOSH.electron microscopic analyses of thcuo talcg Lren in
al | -1
1 K Table 3, shew that a majority of the Eibrous particles'in these samples are
i - :
1 - ; .
i anthophyllite (67 to 883%) with smaller gquantities of tremolite (4 to 123),
K ] . .
3 .
1 . : . P ) grys ‘ .
: . A large majority of the tremolite identified by w-ray diffraction is not
§ fibrous. BAnthephyllite f£ibers with very large aspect ratics {(1000/1) were
; .
‘ obsearved. A clcse a;uoc_&tlcn Laetwgen talc and tremollite has been demon-
3 '; .
§ 4 : ' ' (1%)
: strated by Steaple and Brindley. '~ :
Results of further x-~ray diffracticn and setrographic amigroscoric analyses’
: ’ T (MedFone) B TIYAUCE 5ahplis collacted during the study are showh in Table
i b 4 . ' ’ B
: 4 ' 4. These resulis ara in basic agreement with previous results given In
Do ' : ‘ C o : ‘ : '
: y : Pable 2, AsS can be seen in Takle 3, all trace metals Jor which analyses were
. : : o R
- . perforned, with the excaption of iren and manganese, were essentially aksent.
» " . . .
Rt . ’ caly insignifizaat guanitities of iron and manganess ware detacted.
2 .
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Takle 2 - .

Sunmary of Independent Analyses of
Tales Produced at the Gouverneur Tale
Compiny Number Oue Mine and Hill.
Sanples Obtained From Tale Suppliers

thretal . Percent Composition By Weight
slhnetd . : .
_ Muse Hycal 400 Nytal 300 X L X ) 35
Tluup”[& . i . } ' .
© Hcbione 50-60 W50 40-30 >53-60 50-60 50-60 g
ML Sioal U 18 o2 30-60 ] 32 17 2.
LhwphyilLe . -
Mot olte Present ) * Yresent Present * .4 % % N
M. Sinad 23 4-5 -9 — ‘ £ * 5.7
ile : :
Hekrone 0.5-1.0 2 Coalls 0,5 9.5-1.0 5 ai.$
M. Sinal 1-10 9-10 LR 410 -1 71-8 oy
";\.ryuuli!u:‘.i . o ‘
e e | 10-15 0-15 | 3012 - alS 430 210 10-17} ;
M, Sinaf 14-18 14-1% 14-18 26-30 31-35 2%-30 | 19-23 -

¥ below detection Mnits using x-ray diffraction (Line seen by Kelrone, step scamning by Nt. Sinai),

Mo liclow detection limits by step scanning,

T el



Table 2

Summary of Independent Analyses of

Tales Prnduced‘iat.the Cowvernenr Tale.

‘Company Yumber Oae Mine and Mi1L.
Samples Obtained Frow Tale Suppliers

Percent Conposition By Welght

lytal 400

lyral 300

5%

¥

¥l

e LR

i, Wil

50-60
2

40-50
14

44-50

5060
17

Yol onpe

M1, Ginad

Fresent

-1

Present
-0

Present -

——

iy \!IUH tz

Ml utse

0.5-1.0

L

10-15
=18

10-12
14-18

wl$
26-30

~v30
11-35

230
26-30

g fielow detection Hults by step scanning,

07 bl derection Jnlts uslng x-ray diffraction (Hne scan by HeCrone, step scanning by Mt Sinal).
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hsadyses of 7

Table

Sowverneur Tale Company
Huntrer One Mine and Mi1l
Samples Obtalned From Tale Suppliers

Summary of BLOSH Electro Hicroscopie
alc Produced at .the

e et ARphin A

Range of

Fiber Aspect

Ratios

#iber Tdent!fication (Perﬁent)**

_Non
Asbestos

Notk
Identified

Positive Auphilinles Positive
Trewolite | Anthophyllite Chrysotile .

3/1 Lo 100071

8g -

IiRIR

h

31w 10071

100/1

5/1 to

B/} B0/

51 L0 ol

50/1

50/

‘.d~lxxlbd area ditfraction pacttxna not sufficient for positive {dentification
Toof W Fibers avalyeed by count and not by mass. . 411 fiber Tengths d1dlyzed

Hane Belieted

C

RMC-HT—-TALC-OOOZ 98




fesules of ¥-Ray piffraction and Petrographic Micr05cnpfé
w of btk Tale Samples Collected During Srudy -
le Company, Nuwher Ooe Hine and Hill

hnalys

fosverpeut fa

,‘i'ﬂbie I

EEEENEEE e _
. . Sample ﬁnalﬁses, 7 By Nolght
Yigeld . —e . s -
Lt Tate lyral Ceramalale Nytal Nytal Nytal
) 100 ot 200 300 200
31-36 §3-48 30-35 33-36 35-40 Wlf
aolite 0 3] g ) 8 39
ptaphy e W10 v, 5 a4 1 16 15
UM.\Y'{L 24(] ({1125 ‘10.25 (]~7 0»8 ]0}
fatetie ] 5{).5 0 0 0.5 <1
i Eluismilc ] "-U'h ":0.5 "'Ouﬁ 40.5 ‘10.5
Seipennes s 10-15 1018 1015 10-15 - 10-15 w10
I ludes Hzavdite and antdgorite,
%
3 ‘ ,‘
z
»
2 v
E}:
’
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Table 8

liesults of Trace Mecal Analyses of Bulk Tale
" Sumples Collected Turing Study
Couverneur ‘Tale Company, Number Coe Hine and Mill

flite
(i ectid

Trace Hotal, PP

Lo

o Ma

Cd

Ceiiate HUF

¢t v

e s
SRS

o e e et

%

3 1 1300 1700 <

14475 _——3 < _"1'000 | B 19 <1
W ) . |0 nold
w/wm 3 ? 970 | 1300 20 dq

113415




Nesults of Major Elencat Analyses of Gowvernuur

“F et

200

400

104

' ‘Tale Company, Nunber One Mill, Product Samplesk
l Sample Anﬁlyscs, L By Uuiﬁht*,
s ‘_Wﬁytul Nytal Hytal Cetmitale | Cevamitale | Ceraniralc Ceramitale |-

HOT

B w1 e |

]

J0KC

& e e e

s6.11

56.14

52,081

52‘. 147

5.4

|

.07

0,03

0.04

0.07

00

.13

0.13

0.11

0.13

120

0,03

(11

0,06

0.11

0.38°

0.0

0,01

(.03

)

0.15

0.10

0.12

60|

29,36

30.56

29,13

5.0 8.53 7.5 1.4 8.1 6,30 B.15
\,H#_“ujb 044 6,18 0,45 0.38 0.16 0.18
_._._ o __..[;._ i 0.1 0.10 0.10 0.10 0.10 0.13
B oo
e 505 .63 6.03 0.05 1 0.0 0.63 0.0

. ;/ 5,01 5.0 5,56 6.07 6.67 5,24
------------ e 1.03 0.96 1,30 0.08 6.8

i)

o e e i

— = 4

49,32

4640

100.45

9.5

99,59

99.39

g

A
i

Ay

!

b
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Senples subnitted to NI0SH by KT, vandtthilt, Analyses performed by Dr, DA, Boves, Univetsity o

f Glasgow.




pesults of major elemenk analyses by Dr. Sewee are shown in mabla 4. The
high Cao wontent of thess talcs correlancs rzadonably well w;ih_;&é'qbsarVu

igh tromplite contant. Obhey carbonates excapt traces of caleiie are akse

1

v 8

R o, ) 1 —
_in these talcs as demonstratid by low CCy values,(~3) Tha Fe

o
H
=
13
[SA O
—
e
[T}
[P
-
o
]

and Mn analyces are consistent with the results shown in Taole 5. These

major element analyses are in basic agreement with @ wles obtained Ty Ross

et.al. (1) zor tales in the Arnold Pit and by Dreessen (18] for tales in th

&«
g,

Ross e=t.al. also suggested that an additional manganese-rich amghidole,

tircdite, may be found in trace guantities in these desosiks., &lso, .the
major element analyses shown in Mable 6 do sihew 0.12 ks 02:22% MnO: howsver,

no manganesa-¥ich amphiboles were detected by the electron alcroscope analy

ﬁsinq selected areca electron diffractlon and microchemical analysis.



rime-welghted-average

is below the 8 houx ine~we;gh ed -avarage axposure vil

Breathing zone impinger concentr tions ranged

Ara SaHPLES : ; : S ;

-.A brle: descrlptlon of "each job,'samplinq and'anaiytical methods uséd,_re?

sults Qf all individual samp les and aporap ria te summary’ stat Lstxcs are

shown in Apbandix II.

.

Jobs are identifiedAby_A &igit job codes. Tahuiaz
sunmaries of time-weight adwaveraqa @¥DOSUres by ]ob GALEIORY Zor the mine

.

and mill are quen in TablaJ 7 and 3, resmect;velg

Pibles 7 and 8 show free silica expesures to Le very low. The highest .

free silica eygosu*c obderve was 0,040 mg/r? which

e of . os wq/m3 re~

commended by NICSH for this material, (5) Resn;—abn, dusu exposUE By, vanged

from 0.25 to 2.96 mg/me. o respirable dust.st andazd has ropn dekermined for

the mincral talc or ‘talc containing £ibrous tremolite or anthcphyllica.

’

g-om 0.5 %0 15.8 million

particles par cubic foot of air (mppef) wlth highest concent¥ations bein

chserved in the mine, The present osHA and MESA standard Jor vgale” contain-

ing < 1% free silica and no askestos fiters is 20 mppcf.(a)

Due to its fiber cont nL, the occupational ashestos exposurz standexd

nist be applied to axpos L_ES £o . materlala from these mining arnd milling

operations. -_nn-we’gntactaveragg asktestos Eiber exposuras ia excess‘qf

five fibexs > 5 pm/cc were cbgarved Ior the 2ollcwing job catagorias:

(3) Hine Cageman




Summary of Time-Weighted«
By Job, Gouverneur Tale Co. Humbar One Ming

Table 7'

Average Exposures

values for each job catagory.
fres §10, were full

shif

Samples for respirable mass and -
t samples. ‘

Job Job Titla. Asbestos Regp. Mass Inpinger Free. SiC
Code fibers > 5 um/ e " mg/md appef ng/m3
(Optical Microscopy)

lei Cvushér-OPcrdgorl 9.8 (&) - | . _—
0103 R 5.6 (25) 0.64 (3) 10.1 () | 0.020 ¢
0104 | Scrapper Maa . -— 1.29 (5) 11.8 (3) 0.012 i
0105 | Underground Laborer | - .58 (1) - 0.006 ¢
0106 | priller. 3.0_”(5) 0.98 (3) 00.7 (1) Q.Ql:;
0114 Mucker - s 15.8 (1) --
0115 | Cagemen 9.5 (5) 0.23 (1) 2.0 () | -
0301 | Repairzan |- 1.16 (1) - -
0302 Repairmqn;s Helpér - 0;86 (l)' 3.6 (1) 0,000 i
0303 | Blacksnith 2.6 (D) - - -
0304 Méintenance Hachanic 1.7 (12 ¢.42 (L) 1.5 (1) 0.00Q (
() Mumber of samples usad for calculatioo of time;weighcadfaﬁerage



Summary of Time-Weighted-Average Exposures
By Job, Gouvernecur Talc Co. Mumber One HMill

Table 8

]

Job Job Ticle ~Asbestos ‘ Rosp. Mass . ii’apinger Free §i04
Code fibers > 5 pm/ce mg/m3 - mppef “mg/m
(Optical, §1icrosgopy)

0201' Mill Foreman 5.3°(9) 0.58 (1) 2.9 (2) |_0.013 ()
0203 | General Laborer 5.6 (5) 1.24 (1) 0.5 (1) | 0.01& (1)
0204 Cruchar Operator 5.1 (16) ' o.asf(?) 2.6 (&) | 0,020 {2)
'0206 Hardinée Opé:azor 7.9 (14) 1.09 (2) 3.4 (D) _'0.012 (1)
02038 theeler Ogerator 8.4 (14) i.56 {(2) 3.1 () 1-0.012 (1)
0209 | Packer 5,1 (48) 0.59 (9) 3.6 (6) | 0.010 (7)
0211 | Packe? Serviceman 3.6 (1) 0.42 () 2.1 (0 | 0.007 ()
0212 | Packhouse Foreman 1.5 (5) 0.25 (2) - 0.014 (2)
0213 | tork Lift Opecator 5.0 (15) 0.35 (3) 1.6 (2) | 0.000 (1)
0216 | Car Liner | 3.4 (&) 0.31 (1) - 10.000. (1)
0220 | Bulk Car Loader 2.0 (3) 0.25 (1) o . 0.016 (1)
0401 | Millwrighe 1.9 (3) 2,37 (2) - 0.040 (2)-
0402 | TInstrument Repairman 2.8 (8) 0.5 (2) - 0.000 (1)
0403 | Machiaist 1.8 (3) 0.40 (1) - 0.016 (1)
0405 | Millurighc Helosr 4.0 (2) 2.56 (1) -- 0.000 (1)
0406 | Shect Metal Worker 1.7 43) 0,50 (1) - 0.013 (1) -
0520°| oiler 4.0 (4) 0.72 (1) -~ 0.016 (1)
0411 | Welder 1.9 (3) 0.75 (1) -

() = Number of samples used.for calculacion of time-yeighred-averzage
values for each job catagory. Samples for respirable mass and
free Sj'_O2 were full shifn samples. T '

CRMC-HT-TALC-000305
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.+ Taple 7

Summaty of Time-Welghted-iverage Exposures:
By Jab, Gouverneur Tale Co. Number One Mine

dwgob - Job Titla Asbestos Resp. Mass .Impingér Fre
Code fibers > 5 um/cc. ng/m3 appef m
{(Optical Microscopy)
élQ2 Crusher Opcracor‘ 3.8-(4) - —— -
0103 Tranmer ' 5.6 (25) 0.64 (3) 10.1 (3 G.¢
0104 | Scrapper Man - 1.29° (3) 11.8 () | 0.
0105 Uhdérgrouﬁd Labdrer‘ - Q.58 (1) - _ O.zé
- 0108 Driller 3.0'(5) 0.93 (1 an.7 Wl oo
0114 Mucker ; L — 15.8 (1) —
0115 | Cageman . 9.5 ¢(8) $0.23 (1) 2.0 (1) | ~-
0301 "Rééairman 2 — 1.16 (1) n, -
0302 Repaifman‘s Helper' - 0.86 (1) 3.6.(13 0.
0303 | Blackamith 2.6 ) —— - —
10304 | Maintenance Mzchanic 1.7 (12) 0.42 (1) 1.5 (1) 0.¢

() = Number of samples uszd for calculation of time~weighted-average
pirable mass and-

values for each job catazory,
werse full shift samples,

froe sioz

Samples for res

o

{2
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'(4} Hili‘?greﬁan
(5) Qil; Lsbarar -
(6). Crusher.Op@ratoE"
(7);AHardinqa:Cpérator
(8 wheeler,céc:aﬁo:

(2) Packer

In addition, 17 of the 24 job-qatagories samples had ﬁime-weighted-average

exposures exceeding the current OSHA standard of 2.0 fibers > 5 nm/cc(a) and

all operaticns exceeded -the CSHA oropesed standard of 0.5 finers >'5 um/

-

ce. (12)

Tﬁe followinqlﬁob cdtagoriéslh;d exposﬁres.in éxcess qfvtﬁ§'GSHA.and MESA.
lallowabie ceiiinq'vaiue of iO fibers > 5 um/céz‘ . |

{1) Mine Crushers Cpe:aﬁor

{2) Trammer .

{(3) Mine Caéeman

(4) Mill Poreman | - .

(5) Mill Laborer
(6) Crushers Operatar ' . _vv ' '
(7) Hardinge Cgérator
(8) Hheeler Gpéraﬁor
() ‘Packe:
;ndi?idualvsaiplé reaules, as determined by-eléctron'mic:cscogy, arce shecwn

in Tabie 9 and time-weighted-average filer concentriticas Sy job are shewn

in Table 14 of appendix IT.  In these tzhles, "pesitive askbestos” means only
those identifisd by alaetron diffraction: cherafore ThEse IONCERIIADIONS

CRMC-HT-TALC-000307




reprasent minimun eg timates of t*uc total airborne aébestés “eﬁeentratﬁcng,

-Av shown in; uopendix ;I, tlme~we1gbted~averaqe novitlve asheszos fiber egu

‘posures as deternd ned by ele“tron mxcroscooy rangad “rom 9.8 to 70 6 :Abaﬁa/
cc (all leng*hs} with congun,ratlors in the mill “endlng to be sllg“-ly
'vh;gher. As shown in Table 9, total fiber concen&ratlons {all types and lengt

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

- A summary of airborne Eiber_types 2s detérmined by electron ﬂ‘cvescomj is

showm in Table 10. In the mihe, 38% of the ai o:ne‘fi ers were ide ntified

In the

as anthaphyllite wgile 19% were tramolite and 39% ware unid ntified,
mill, 45% 0€ the fibers Qere anthopnyllite, 12% tremolite and 383 unidentifie.
Three percent of the fibers'ih the ﬁine and 2% in the mill gaVeka”V’otll&
electron diffraction patterns. The presance of chrysotile in the air samples
is consistent with the‘resuits.of bulk sample analyses_by Mt. Sinai and
$1082lwhe*e t*ac° gquantities or chrjsotlle ware noted in scme samples,  all
chrysotilg fibers observeu in the aisx samgles were less than 1 um in lengti,

Hearly all of the serpentine minerals identified in the bulk samples isg

lizardite.

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

tremolite and anthogiyllite filers are shewn in Takles 1l and 12 with

. *
apwrepriate summary statisties. As was 2xpectad, tremolists Firersz *eonded
to be larger in diamezer and shorzer in lanmgéh than anthophvlliss fibavs

with size distributions for these ainerals teing similar fer *he mine and
nill, ledian fiker diameters of 0,19 and 0.13 o wexras ckserved for tramolite
, rRspectively. In the mine, redian Siker lenzths of 1.8

and 1.3 um Jor anthouphyllite woere chserved. sSimilar lengehs



‘rabié 9

Compndson of Optical and Elu.trcm "icrnmopic Nbv
Concentracions, Cuuvernwur Tale Company, Number One Mine and MULL

A h o I R C Fibers/ce
‘ : . Sa?ple ngz. , Joh Title . Electran 1gi3:::mf — T apdien
K : ; Post, Asbustuss] Total Fibuors] aL1 e »Sum
'(7194 0103 Teammer .20.2 ‘42'. 1 MJ:.Z ~ '“'*'f"}":'s'
G156 |.0103 | frammer ‘ 226 29.8 5.9 2.7
0149 | 0103 | Trommer 13,2 ' 27.8 2.4 0.2
6237 { 0103 | Trommer 8.9 - 1901 2.0 6,3
G248 Q.06 Driller 9.5 3 4.6 1.3 | S Me cou -
€223 | 0115 | cCageman o 17.5 S 30.2 2 6.0
604 | 0201 | Mill Foramman . : 18.4 }' - 28.8 5.8 5 N
i ¢s2 | o201 | Myl F§reman "7 70,0 - 7.0 5.3
; _ ¢98 0203 | General Laborer 3.6 64.9 9.3 5.9
i "Gl46 | 0203 | General Laborer 9.0 14.9 1.2 2.9
: G77 - | 0206 | Crusher Ope::cdé' . . 9.0 o ASY.S 2.8 3.8
i ¢ag , Qﬁo& " Crusher Operator 15.6 o 27.2 .4 ' 2.2
,; 6101 | 0206 [ Hardiags Operacoi 102.7 189.5 6.2 8.9
f G222 0206 Hardinge Opcfncor 33.6° | 51;5 4.2 . 5.5
E L Gl4h | 0208 | Wheelar Operacor 18,2 1.8 4.1 6.8
% Go2 0208 Wheeler Operator . 25.5 ' 37.4 4.0 6.0
: 96 10209 | Pacher B 31.9 57.5 6.8 1.2
c47 0209 | Packer 41.8 , 73.5 3.5 3.2
: 685 | 0211] Packer Servicaman .3 11.6 0.5 1.6
; Gl0 0211 Packer Serviccman 26.7 - [ | 34.7 4.4 4.2
; G113 | 0212| Packhouse Forsman 1.6 [ 18.4 [ L4 ; 1.8
; €05 | 6212 | Packiouse Foreman P62 f" 22.4 f 5.7 i 11
’ 3L | 0213 | Fork Lifc Gperacor 36.0 ‘v 71.9 3.7 ',[. 3.3
6197 | 0304 | Maincenance Mechanic 16.7 | 2.6 7] 2
' cieo | 0403 | "Machlnisz 24.9 42,5 3.6 ! 3.6
G197 | 0411 | Welder 9.9 T 2.1 f 1

* Includes oaly those glving tdencifiuble alecizon 4L fracrion pactecny;
thetefore, represeancs o sonsorvacdyely low estimazo.

CRMC-HT-T ALC-000309
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Tahle 10

Sumfmary c¢f Alrborne Fibew Types Dererminad By
) Analytical Electron Micrescopy-
- Gouverneur Talc Company, Number One.Mine and Wll’

o AT

Percent of Airborne Fibers (A1l Lengths)
Operation Posicive Amphiboles# Positive Hon dot
Tremolite#** Anthophylliter* Chrysotile “Asbestos Identifiadn®*
Mine | 19 38 - 3 . 1 -39
M111 IR 45 2 12 38
* Airborﬂe fibaers were {dgnt‘tlud as ‘posicive ampnlboles by selected
area nl;ut on difiraction. :
%k Amphiboles differentiated by e neroy di bperuxve mlcrocnemlual analvs1=.
*k% Elsctron dL{ffraction patterns not ufchicnt for idanciniuacion, fowever,

many ‘hdd x-ray spectra ldentical to tremolite.
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~ Table 11
Summarﬁ of- Alrborne Fiber Dlameters for Positlve dmphiboles

Gouvernedr Tale Company, Mumber One Mina and. Mill

Lk

.

Operation and Median © Geo. Std., 93% Conf, 7% 0.5 um
- Fiber Type o Diameter Daviation Interval far "in Dianeter
um Median Diameter ‘
. T m
e . 4 .
T Tremolite. (4=83) 0.19 2.3 0.16-0.23 88
‘Anthophyllice (i=164) 0.13" 2.4 0.12-0.15 93

MLllx '

Tremolite (¥=160) 0,19 2.4 0.17-0.22 87
Anthophyllica (M=587) | 0.13 2.9 0.12-0.14 50

* Results of all samplds combined for distribution analysis,

N = Number of individual fibers analyzed.



Table 12

Summét& of Arborne Flbar Langéhs‘for Positive Amphibolas
Couvernuwur Tale Company, Numbaer One Mine and M{lL

Operation and -} Mediaw ) Ceo. Std. 85% Cont. © <5 um
"Fiber Type | Laengeh  |© Deviation © Iotapval for in Lengil
) : . um : © Median Length '
Hm
Mine* :
Tremolite (MN=83) . 1.6 1.8 1.4-1.8 97
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
Anthophyllite (U=487) | 1.4 2.9 |7 1.3-1.5 90

* Résults of all samples combined for distribution analysis.

N = Number of individual fibers snalyzed.

Ja
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can be obseswad by inspection

respectively. :

) ’ . +

ward weon fn zhe wdlls | In

Tn-the mine and mill; only 3% of the wremolits

“than 5 um wherens 9-10% of the ankhephyllies fibars

= ol

mhe tyand for zirbcrne anchoohvllite fikers to hava larger aspéct ratios

pe 1

‘of Figures 2 and 3 and Table 13, Median

ty

or anthophyllite ‘and tremolite,

1~

aspeck ratics of 9.5 and 7.5 were observed

cnly 30% of the tremolite flbers had aspect ratios greater

fay

e

he anthoohyllite fikers had aspect ratios

Typical elecktrcn photomicregrapns of -airborne particulates from the mine

and mill are shown in Figures 4,5 and 6. In additicn to large amounts of

analvtical data already nresented, the asbestiform nature of these fibers

' may be further appreciated by observation of their "fibril" structures,

31
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. Table 13
_ Aspec: Raties for POalClVe Amphiboles Detarmined by Elsetran Miéros@og&
: ) . . " Gouvefneur Tale Comoany, Number Oue Win and Mill

D ‘ ‘ Aspect Ratio 1 Tremolitex ~_Anthophyllitex
| Measurement Mine Mill Mine i MIlLl
: ‘\‘ N ‘. .W: . ‘ - - B '
! Mediza Aspec 7.5 7.5 9.5 9.5,
! Ratio .

“Aspect Ratio

< 5/1 © 233 24% 17% 15%
<10/1 70% 0% 52% | 524
<20/t | osex | eez gsz | s
< 50/1 . ' 599% | »99% 99 | 997

* Data shown are for all fiber lengths ‘ S

1
3
1

1
[
1




COMPARISCN OF SAMPLING AND ANALYTICAL METHODS o ‘
In Qrder to compare resulls of the present study with:histaric‘SQét

measurements, several cemparisons were made. Results of the stationary

samples for correlation of sampling and analysis methods ase sh

' Table 14. Based on these limited data, the Eollowiﬁg_average'reléti

onshiés
were calpulated:_
Réﬁio . Avgrage' Ranée
.resp.’dﬁst, mé/m3:mA - . I | ‘. 0.32 ‘ é.iﬁ40a2
fibers > § um/ccfress. dust ng/m3 o . _6.7' ;.l—li.ﬁ
f%bers > 5 um/cc/mpecst . 1.2 O.9~i-4

These data also show that an average of 28 percent of the ailrborne dust i

Py

the mill is respirabla,

A further comparisen of fiber concentrations datermined Ly optical migee-

o

scopy and respirable dust concentrations is azicrded by thé paired personnal
, ‘
dust measurements made in th th

e mill, & linear regression analysis of “hese

time~weighted-average values is shown gure 7. The regrassion line was

DN

n»

[ED

forced through the null zoints a

Ea )

-

ter this null hyrothesis was tes:eﬂ(ll)'and
could not be rejectad, A gocd correlaticn (r=0.73) was Zound ketwean

two sampling metheds., The resulss of this analysis demcnstrazad tha “allswis

relationship:

-
3

fibers > 5 pum/cc/resp. dust, ag/m” = 5.3

CRMC-HT-TALC~OOO32O
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table 14
" Summary of Staticnary Samples f{or Cotrelatien of Sampling Metheods
_Gouverneut Talc Gompany, Number Qns MELL .

S Timg—weighced—Avernge Concentrations
‘ Sample |Total Dust Resp, Dust _' Impinger ’ Asbestos
Station Cmg/md ng/m3 - mppef ~ Fibers.> 3um/cc
1 © 244 . 0.88 C3S A
(H=1) - (¥=1) (N=12) ' - (¥=3)
: 2 1.47 ' 0.36 3.0 4.3
4 (N=1) ‘ ' (N=1) (N=3) (¥=3)
S - A B NV 7.2 | s
ER PR 6153 §) > (=l f (N=6) I LTS
4 = Nucber of ;pdividual samples collected., .
3 : '
; \




The 95% conf*dén"a ¢nta*val ﬁ@z th;s ratia was’calﬁﬁl#:ed tafbelﬁ;l'to'ais{
Thase pesults are chsistem., wish those shown in Table 14 for the stationasy

m.i.ll samples. -

A compariscn was also made Letween tlre—weichtec-averag fiber expesures

‘(fibéps > 5 um/cc) and impinger diist exposures (mppcu) for individuals
,in.phe'mine and mlll. hese resut*s are shown ln‘»ublé 15. " As can ﬁe
seen, no consistent cmnvérsion between these.Sampling methods wag obtained
althdugh some diffe;emces in conversion values in the mine and mill are

evident. A median conversion ratio (fibers > 5 | m/cg/(poc‘) af 3. 5

was obtained for mine samples whereas a median *4t‘o of 1.7 was ob=ained

for the mill. = These differenceg ars statlstically’ flgn ificant (p<0.001).
Several possible e<pla1havions ex«;t for this difference;. however, the

most plausxble is "that fine grinding, whxcn_-akes placa in the mill,

1iberates greater numbers of “Freu" fibers f:om the host rock, In addition,

finer dust particles in the alll are léss ef iciuntly callec“ed an d courhed

by the impinger method.

"~ A-graphical cempariscn between total fiter conceatrations by electrzcn micro~-

scopy'and fivexs > 5 um by ootical microscepy is shown4in Figu:e 8, These

data were found to be nhighly scattered with no consxs.°nt corre~ a:;nn.' These

data axe surmarized in Taeble 16 and shew a significantly different ratio

£ total fikbers rv electron microgcopy 2 ters > 3 um by aptical MIcXoSCORY

between mine and mill samples alzhough no single oredictive yalues <an te

estimated.

41
CRMC-HT-TALC-000323




o Table 13

Comparisen of Impinger and Optical ¥iBer Count Results
Gouvernsur Tale Company, Yumber One Mine and Milk

\

g < . , Ratio (fibers > § um/cg/%ppcf)
! S Summary —
i o . Stariscicz . _ Mine - Mill
‘Median Ratio | 0.5 1.7
Raﬁge Qf,Racios , : '0.2—1.24 - 0.6~3.4 o
Number‘ot 6 : 15 .
Comparisons :
| 95% Cont. - '
. Incerval for - - 0.3-0.8 1.3-2.2
Median Raclo® : R L
% Based on log - norzal distribution model.
CRMC-HT-TALC-000324
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Table 14

Comparisoa of Optical sad Electron Microscopic Fiber Concentrations
Gouverneur Tale Company, Number One Mine and Mill

Summary

‘Ratio (EM total fiber/c;/%pt- Eiber s 5 uym/ec

Median Ratio

Statistie Mine CMill
Median Racio 7.1 .ll.O
R#nga of Ratios 4.1-12.0 '4.7-47.93.
gssssgiSSns -5 , 17

'953/..00;‘15. |
Interval® for B.7~7.5

10.7-11.3

% Based on log - normal distribution model,

44
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ccz-mézsou oF ?Réss:::_?z; AND pA.%T XPOSURES ..

‘ne_prgsont ;quiea,aemen strata elevated é?nasures &3 a&b@Stiﬁﬁwu ninarale
in nearly ali‘mlre and mill Droceds Gbe*at;ons, Caﬁparisqns bétw@en pfeseh:
dust (mgpéf) and "‘ber (fiwea§ > 5 pm/ce)' exposures and his 5:ic exposuxe

measﬁrements are shcwn ‘bles 1; and 18, respecﬁively. These data were

gathered frep 4 number of Sources,

Trenéé in aust concenifaﬁion; as a function of calendar time are diffieule
to intrepret- “or several reasons. Pirst and MOSt important ig the relative‘
DaUSlt] of data on some opérations Priox to'approximately ié?o; Secondly,
vgry :ew‘samples were‘ﬁéken in any given yéar and the rééreseﬁtativeneés‘
of theae samples srcnkﬂowh. |

For visual inspection 65 trends,iﬁ dugt concentrations, ave"aqe va’ues for
mine and mil] opérations bj vear were calculated and are shown in Figu:es

9 and lO respectively, In Dec tion of “‘gurn 9 shows no consistentftrends

in dust concentracions when all mine operations are ccnsidete&.3 On the other

hznd, the mine exposures for sueh operations asg d*Lllzng, d“agline-loading,

5

tramming and nucking show relativel / conblqtent exXposura levels'over the

" years with only slight deviations. fThis Might ‘be expected as wet drilling

has keen a routine practica. In addition, ores being mined ar relativelyv

wet, Prlmary c*uanan and hoist loadlnq operaticns show. somewhat of a daw

[
€
]
+
.
{

c:eaSLng txend, Such Centrzls as waker sprays for dusge fuzpression

pr;mar/ erusher ave t4e ‘TCSt probable explaination for this +rand.

45
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il

A greater trend for decreasing dust con;entratidns in_mi;l operations is
demonstrated in Figure 10 fox‘all mill operations combined.- Flgure 10 also
sho@s a greater dacreasing trend in exposuze whén the uncentrolled operation
of loading bagged éalc into box cars is axcluded from =he calculaced vearly
averages. Engineering controls for sale milling operations have improved
with time. .

As shown in Table 18, fiber exposure mecasurements have only been made since

fxs

1970, Rasultz of the NICSH 1975 suzrvey tend to show a reducsicn in Zine

ty

exposure when contrasted with earlier daza for most operations.

Padon daughtsr mezsurements have been made in the number ona mine Sy tre
Mining Enforcement and Safaty Administration {MZ2a) . Measurements taken

in 1973 and 1$76 showed vnly nil to trace levels, (44,45}

CRMC-HT-TALC-000332



DISCUSSION -
Regules of the present industrial h&giene study and past surveys demon-
strate significant egposu:es'co airborne fibers in both mine and mill
operations at this facility, Elactron micrescopic analyses of both kulk
Atalcs and airborne dust samples have shown that these airtorne fikers are
largely asbestiform tremolite and anthophyllite withiairborne.fibers sizes
(length and diameter) consistent wizh those found for industrial procssses
using askestos.(17) gy any reasonable mineraleogical or physiolegical de-

finition of "£fiber", one must consider tremolite and anthephyllita fikers in

thegse *alecs to ba asgbestiform.

More than four decades have elapsed since the first epidemiological daza
were pubiished demonstrating adverse health effects 6L tremolite taleo au=-
rosure. In 1933, Creessen(18) published the rasults of a chest x-ray study
of 57 workers engaged in the mining and milling of talcs contalaing up o
.45% tremolite and little free silica. This study showed that all wozkers
with greater than 10 years exposure had increa;ed lung markings rangin

¢ what was termed "segond stage' crneumaconissis,

43

from inerecased fibrosis
Among these 17 workars, no cases of active tukerculosis were cbserved,

Dreessen stated that the observed pneurcccniosis had not lad to disazility.

The respiratory effects of exposures to tals certaining 103 "bladed" wramolite

in two Georgyia talce mines end mills were regpcoruced by Dresssen an

Valle in 1935.(19)‘ A total of 68 workers wera given physical examirzcions
and chest x-rays of which 13 were exgesed for mere than 10 vears with anly
2 havirg 20 or more years of gxposura. Twenty two of these werkers de-

aumocenicsis with varving severitvv. - Approximately hall cf

51
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wers diagnosed sz having pheumoconlosis with B having frank symptems such
as dyspnea, cpugh} chesz pain, rales, and finger clubbing., Exasination of
9 formey tale workers who had been separated feem exposure more than 3
years demonstrated pneumoconiosis in all cases with 4 cases in advanced
étages caus%ng these authors to conclude that the lurg changes iware par-

manant.

Additicnal case studles of New York tremollte talc workars were reporsed by

(20}

Porro et.al. Tifteen pnewmoconlosis deaths in talc workers were studied

e T A

addition o § autaowsy studies. Thirteen of these deaths were c¢onsidered to

Sl

be directly atizibutable to the pneumoconissis confirming the disazling

o

s

@ character of this exposure. These authors concluded that the diszbling
A : tissue changes were dua to tremolite talc exposure. Seme caleifications

# ware noted,

Siegal etualﬁ(z%'zz) reported a study of xoentgenological findings among Mew Y

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

were described as containipng fibrous fremoliie and anthoghyllits and less

e T

L8 5Y

b than 1% free $iC,., A total of 221 talc workexzs in three mines and five

mills were given chest x~ray examinaticns. Of the 221 men examined, 32
showed marked fibresis, Those workers with 10 or more years emzloyvment de-
monstrated an incidence of Fibrosis of 29.9% whereas those emploved for more

than 30 vears had a fikrosis incidence ol [74%. ‘thisz fibrosis was descriked
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{21,22)

u\.;.

The 32 cases of pneumoconiosls idantifiad by Siegal et.al. wera

,f(?])

follawed prosvectively by Xleinfeld et.al In the 14 vear pericd after

pebn

th the ages at death rang-

[

the Siegal study, 19 of the §2 workers d ei o
ing from 48 to 84 yearsz. Four of these 19 deaths wers felieved to be
directly attributable to talc preumcconiosis, Cne death due to pleural
resothelioma wasg reported. Medical examinations of the 13 living workers
ware perfdrmed incloding a physical examination, chest X-ray, ZIXG and
peripheral blood studies (Hgb, R8C, WEC, Diff Count). Dysphea was found
in all workers of such severity as tc limit ordinaryv physical activisy,
Moderate to severe pregression of lung x-ray findings were seen in 10 of

"

these workars and "talc plaques” were seen in all but one worker. Sik

out of 1l demonstrated an abnormal electrocardicgrem., Peripheral blood

5o

findings were not censidered of significance. These authors also recorted

the presenca of "asbestos bedies" histologically, Similar findings were

raported in a latter study of six pneumoconicsis with autopsy studies, (23]

0
w
®
23
Q
1y
o
o

2 ccmaakgx ive c¢linical and environmental study of werkers exp rous
and non-f£ibrous talcs in MNew York State was renorted by Messite et.al.

Three talec cperations in St. lawrence County (fibrous) and cne aparaticn

in Lewl; County- (non~fikrous) were selected for study and a :total of 299
By

workeus were given physical examinaticns and chest x-rays. imong miners,

R
i

the incidence o

¥

ulmonary fibrosis.was lew feor zoth the St. Lawrancze and
Lewis Ccunty cohorts: nowever, %he mean duration ¢f exgosure was cnly 12.7
and 10,3 vears, raspestively.. Amcng millerz, tha incidenze of

was 12.2% and 4.3% respectively for the S5t. Lawrence and Lewis cohor=s.

CRMC-HT-TALC-000335




) o AT by

i o A b ] I G bl T i

[N

having a low fxee cllica contant. These authors congluded that bHoth tvpes
et 7L

of tale were cap.ib

foo
&
0
",
e
"t
Q
jeN

ucing pulﬁonary fibrous although the tremolize
(fibrous) variaty was mere zathogenic. In addition, these investigators
stated thaq>no cases of Iikrosis was found in millers of either talc vaviewy
whogse average exposure was lass than 20 mppef or whose durabion of exposure
was less than 10 years.
In a follow~up study, Kleilnfeld et.al, 28) macde additional,comﬁarisons, incl
‘lung-functicn, between the St. Lawrence and Lewis County iew Yorx cshorss
desc¢ribed above, Thirty workers exposed to fibrous and 13 gxposed to non-
fibrous' tales were given chest.x~rays and pulmonary functisn testg. Dyspnea
was present in 16 of 30 workers in the fiﬁrous talc exposed gzoup and 6 of
13 in the n05~fibrous tale exposed group. Abnormal auscultaﬁory findings
{rales, rhonchi, wheezing) were found in 8 of the 30 workers ard & of 13
workérs exposed to fibrous and nen~fibrous talc, reséectively. The incidence
of pulmonary.infiltration as ﬁeen in chest Ffilms was 13 ¢f 20 for the fibrousg
group and 3 of 13 for the non«fibrous groun. 2otk groups showed pulmorary
function changes with 4 of 13 workers in the group exgcsad to non~fibrous talc

and 14 of 30 weorkexs in the group axposed to fibrous talc showing significant!

=

o

raduced wital capacity, ZIxposures to hoth grzups were considerakly in excess

of 20 mppcf. , L e

Several additicnal” tudlies of lung functicn have fZeen conductad ameng =alc
workers ia New York stage, (26,27,29)
function of sixteen tremolize talc werkexs wha :énged frzm 38 to €9 yearxs

of age (mean age 34,8 yeaxrs). All had been exposed to tale dust in milling
nperaticons fop 13 or more

vaars and had no previous occugatnicnal dust

54 CRMC-HT-TALC-000336
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exposuzres. The ¢linical exéminations showad 14 of the 16 workers studied
to have dysprea on exertion, 10 had ralas or Qheezing and c¢lubking of the
finge;s was found in 6 workers. Increased lung pulmonary infiltraticn was
noted in the chest x-rays of all workers stuéied and cardiae enlargement
‘was noted in S.Of these 16 workers.- ThE-lung~Eunc§ion studies showed 7 of
16 to have reduced vital capacities and one worker was found tc have a lung
function consistent with rastriective luné disease, The mean duration of ex-
posuxe for these 16 workers was 20.4 Years and the mean weighted average
eXposuze was 63.9 mpref, Thizteen of the 16 workers studied gave a positive

smoking history (26 cigarettes per dav far a minimum' of § vears),

In 2 subsequent study ¥leinfald(27) performed similar studies as those deser!
above among a group of 43 tremelite talc workers and 41 controls of similar
age and smeking history. 1In the tale mohort, -29 had dyspnea versus only 2

in the control gepulation. Eleven tale Workers gave a history of chronic

F

couqh and none in the controls and 8 tale workers showed finger clubbing
whereas no clubbing was noted among controle. Sixteen of 43 talc workers
‘had positive x-ray findings of pulmorary infiltration and none in controls
and, in addition, reducgd vital capacity'was found in 13 tale warkers ;nd

one control, . These tale workers had a mean exposure duraticn of 19 years

and a welghted average axposurs of §2.3 mppct.

A study of chest x-ray findings and cliniesal sywptems amang qiners and millerc

a2t the Gouverneur malc Company, nurnber ene mine and mill has Leen recorsed

D7 B S 31 . . N st -
by Xleinfald et,al, (16) Thizty nine workers with a mean exposure of 16,2

vears (range 11~22 years) were stndied in 'additien te 4L contiols who lived




in the same geoqraphid area and who were of the same sox and mean ago ks
having no occupaticnal dust exposure. Dvspnea was present in 23.1% sf <he
t%ic workers versus 7.3% for controlsya f£inding similar %o that seen in
éntnothllite ashastos'wcrkers,(33) One worker studied was said to have
radiologic f£indings compatible with pneumoconiésis whe;aas no casaes were
found among controls. These aﬁthors éu@gested that talc containing tremollte
an§ anthoghyllite may be less f£ibrogenic than chrysotile or amosite asbestos

ak similar exposure levels and ekposure duration; rowever, these authors aid

A

not preclude the possible exlstance of pneumcconiosis ameng shege workers as

no lung functicn studies were conductad.

Although the above studies have demonstrated the prosence of zneumcconiosis
among pramolite tale miners in New York, these study designg were insensitive
fer detaction of carzinogenic zisks. However, WO ratrdspectiva 9ro;or;ional
mortality studies have demenstrated an ineweased risk of cancer of the lung
and pleuxa ameng these workars. (213} The initial study by Kleinfeld et.al.(3)
included 220 tale miners .and millers employed in 1940 who had 1§ cr nmcre years
of exposure to tale dust in addition to those who achisved a minimum of 15

years of ewposure tetwsen 1240 and 1965. Among this cohort there were 91

deaths of which 10 (11%) weze due to malignacies of the lung or .unleura

wnereas only 2.9 (3.2%) were expected. in addisicn, 28 @geaths were due &2

=akory cancerxs Was &

pnewmoconiosis or its cemplications, Casg of “he respi v canc

finrosarcema of the pleuwa.

71 a subsemuent Iallow-up study, vleinfeld et.al.

.

she previous cohort £xom 1360 =6 19€3.

« cohort consiszed of 220 workers.




-ashestos

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

due to vespivatory cancer 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 1340 and 1969

and concluded ﬁhat the respiratecry ahcer %isk aporoached exgected values
after the pericd 1950-84, The validity of this conclﬁsion must Le
QUestibned as an analysis of‘mortality in relation to cancer latency was
not undertaken. In addition, the limitations of proportional mortality

N

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

known.
Bn excess cancer risk bas been demonstrated among workers exposed to

anthophyllita asbestos.(Bo'jl’JZJ Kiviluoto and-ﬁeurman(30) studied 1,002

anthoﬁhylliteiasbestcs workaers who had worked for more than 3 ;onths
between 1936 and 1567 and compared cause Specific mortality with rates
for rinland. In addition, chest x-rays whers read for 252 livingAworkers.
Twenty one lung cancers wera observed whefeas only 12 were expected which
was statisticalls giénificant. Thirteen of these lung cancer victims had
been exposed less than 10 years and only ong of these cases was known to

have asbestosis. Mo pleural or peritoneal mesothelicmas were cobsexzved,

Nurminen(3l) has also reported on the mortality experience of anthophyllite

employed for Shrze months or More frzm 1936 ta 1968 and fallowed until 18&83.

aleulavted using Finland nauicnal rates

™

Bipeczed cause specific deatss wexe

for 1951~1964, Thare were 224 deaths in chis cohort whersas 204 wers ex-

ity
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had asbestosis as an underlving cause ané, in addition, there was a

[ow

nighly significant excess risk of respiratory cancex {13 obs. versus
6 exp., p<0.01). Yo mesotheliomas were detected, The mean latency
Botween first exposure and death due to askhestosis was 19 years.
.+ One of the most comprehensive studies of mortality anrd morbidity among
‘anthophyllite ashestos workers was reported by Meurman st.a2l.(32) A conort

of 1002 workers who had worked at least 3 months between January 1936 and

June 1967 was ehtained frem two mining overaticns; one of which produced

£ ‘anthophyllite ashestos and the other prcduced mainly tremolite talc,
F For caleoulation of expected age, cause specific deaths, proportisnal rates
for Finland were used for 1958 which was the median year of death for these

- workers. In addition, 2 control group matched for date of birsth and sex

was chosen from a loc.l population registry.

Thirtzen deaths due to

'

Of the 1092 employeas, 248 deaths were observed.
ashestosis were ohsayved for the cohoxr® and none in the controls. Twenty
one lung cancers were observed in the worker cohort versus 13 in éhe control
gfoup. Tha most significant cancer risk was observed in those with ten

or -moye years of exposure. These authors adjusted lung cancer rates for

smoking hebits and cencluded that 2 non-smcking asbestos worker nad a re-
lative risk of 1.4 whereas the smoking asbestos worker had a relative risk of

i7.0. Mo cases of nmesothelicoma were yeported.

ALl of the above epidemiclegical studiss of workers expased to fibrous tremolltc

a have demcnstrated an excess risk of bota sneuncconiosis and

or anthophyll
' iuvng and pleural sancer. Mo evidence of an axepssive vigk of nesothelicma

Cﬂihd(%EYIJYPJJC-000340




among such

exposed workers has yat Deen damenstrared; however, an exgesgive
ircilence of pleural changes including pleural calsifications have been ob-

served in chest f£ilms.

CRMC-HT-TALC-000341




CONCLUSIGNS AND BECOMMENDATICHNS
Results of tﬁe present industfial hygiene study show numerous operations
in both the numcer one mine and mill to have excessive exposures to alr-
borne fibers. Analyses of both bulk qalcs samples and alrborne dust samples
by analytical electron microséopy have shown that a majority of these fibers
are asbestiform tremolite and anthephyllite. Béscd én these studies and on

exhaustive review of the epldemiological literature concerning healsh effect

of such exposures, it is cenecluded that immediate corrective actions to re-

duce exposures must be taken ag recommended in the Pregrass Resor< issued

on Méy 25, 1976. Specifiic actions include the following:

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

2. During thexpresent study, numercus leaks were observed at material
transfer points within the mill, More emphasis should ke placed
on maintaining equigpfent in proper working oxdex.

3. At the packing staticns, ventilation improvements ara rneedad.
Local exhaust hoods at these machines are located tzo far frem
the f£illing spout to be eifective. FHood designs at these machines

vy ' t

should be furzher evaluated., In addition, buxrsting bags at these

staticns are a signiflcant scurze of exposure; therefoxe, use of

4. Until ventilation and work zractice improvamants are nada snd
asheshon filer ewpesures reduced o acceptahle laevels, enplavees

rhe OSHA asbestos s:anda:d.(s)

e &




5; All provisiens for medical examinations specified in tha

acun ashestne standard(8} should be Zollowed,

The ashestiferm mineral content of products from the number one mine and

mill make it imperative that these talcs be labeled with the OSHA warning

labe]. (8)

61 CRMC-HT-TALC-000343
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Mineral Product Safety Data Sheets
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A i T T o SAFETY DATA SHEE

NOTE: Excosure to at arcome minerat dusts ss sudlect (o OSHA requlaticns in aceordance wit Section 1910.33 of he Cczugatonat Mealth ang
Sately Acanrsiratcn SIandard as pulesied n the Fecerdt Aagiter 5t OCeter 18, 1372, arng or page 22139,

SECTION |
TRAGE NAKIE AND STHNYMS fT FIBER No. 1, IT Fiber dN Industrial Fibreus Tale
MINERAL FAMILY Hydrous silicates
- CHEMICAL CoiepOSITCN Complex hydraus caleium meanesium silicates
| .
n = ’
. SECTION I INGREDIENTS . Ansice
Ashestiferm tals ned/or oshactiferm gnthachyilite : 20 - 40
Tale - non-asbestiform . ' 5-15
Nea~cshestiform tremolite end/or antheshyllite : 40 ~ 60
i OUQrf‘Z N - ] -3
L Serpentine ' : 16 =20
SECTION Il PHYSICAL DATA
: caLoA . White l SPECIFIC GRAVITY {#:0a 1) j 2.7
‘i APFEARANCE _ . Fibrous
: QTHER PRGPEATIES
SECTION IV HEALTH HAZARD DATA ) -
MATERIAL LV
N Ashestifoem tale amd menactiinem =athonhvilite 15 fibers/ced>5um. in lenath
Tale - non-cshestifarm 20 Mcece?
Noa~atkbastiform rramalite ond entheohvilite ‘ - -1 20 Mgocf
. 1 Seroentine - ! 5Q Mogef
Quariz 30 ma./cu.m. == % Quert= +72 i
SECTION V .SPECIAL PRECAUTIONS
. PEEZAUTICHS TO 35 TAKEN N H»:.‘iDLf.:lG AMD STSAING
Avoid brecihing dust. Use resoirctar If TLVY exceeded,
CRMC-HT-TALC-000349
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NOTE. Saoosure to all astona mnerat dusts 18 5u2ect 0 OSHA requiatans i accordanca with Sechion 1910 93 of the Qccupatonal Heah ang
Salety Acrunisiranan Stanoard as gubhsned « the Federal Megister of Qatober 18, 1972, slarting on page 321390

*

SECTION |

TRACE HANE 310 SIS MOULDENE, T FIBER Mo, 2

Industrial Fiorous Tatc

MINERAL FAltLY Hydrous SHFCGTQS

CHEMICAL CCMFQSITICM

Complex hydrous calcium magnesium silicates

HATERIAL SECTION I INGREDIENTS . AANGE
L Asbestifomm tele and/er cobestifnom anthechyllite 40 ~ 40
Tale = nori~askastiform 5-15
Nan-c:pestitorm treme lx‘A nd/ce anthaohvllite 30 ~ 60
Quarz : 1-5
Sersentine 5-10
, | SECTION lil PHYSICAL DATA

cLOR White PECIFIC GRAVITY [H:Q 1) +2.7
APPLARANCE l FibrOUS

OTHER PACFESTIES I

I SECTION IV HEALTH HAZARD DATA v

Ashestiform talc and csbesriform anthaonvitite

5 fibers/cex5um. in fength

n

Talc - noa~cshestiform

20 Mooc§

Mon~ashestiform

[20 Mesc?

Serpentine

150 Moocf

Queartz C Wma. eu.m. = % Quertz & 2

4

t

SECTION ¥ SPECIAL PRECAUTIONS

- - = mem saes - . as e N .
PEECALTICIS T3 8E TAMEN i MANCUNG ANO FTIANG

o respirater if TLVY's excesded.
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NOTE: Ezposurs o all artorne mneral Custs 15 sudject 10 OSHA requiations 1 sccardance with Saction 1910.93 of tne Ozcupational Health 3ra
Salely Acrumstration Standare as gugkshed n he Fegaral Regisier of Cciooer 18, 1972, staring ont page 22123

SECTION | '

(TRADE HAE A0 SHGNTAS “NVTAL 99, NYTAL'100, NYTAL T00HR

Industrial Tale

MINERAL FAMILY

Hvdmus silicates

. 3 -~ ELACT ’ [ ] L] * -«
CHEMICAL COMECSITICN Comnlex hvdrous caleium meanesium silicates

. SECTION I INGREDIENTS

* RANGE

20 - 30

] =

Non-ashestiform tremolite and/or eathophyllite

. 50 - 70

20 - 30

Quartz : 1-5
SECTION Il PHYSICAL DATA ,
CCLOA White ; SRESIFIC GAAYITY (Hpd =) 7.3
APREARANCE Powder
OTHEA BACAEATIES
MATERIAL SECTION IV HEALTH H,-f\ ARD DATA %y
Talc 20 Mpoef

Non-ashestiform fremelita and anthoshyllite

20 Mpacf

Serpentine

. {50 Mooc?

0 mg./cu.m. -—— % Quartz + 2

Qugrtz

SECTION ¥V SPECIAL PRECA.UTIONS

FRECAUTICNS T3 5€ TARTM 1M #AMTILUING AND STZRNG

Aveid brzathing dust. lse rzsoirzror if TLY's exceeded.
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SIS R | MINERAL PRODUCT

Lo e e SAFETY DATA SHEE

MOTE. ‘Exposiura 1o at aubornn mineral dusls o subjest ta QSHA requialions n jgeordanca

v wh Snchion 191093 9t the Qcguoatony Heatth i
Salety Addmuansication S1anaard i putishing a e Federal Ramister of Oclober 18,

Y972, staring on pane 22129 .

SECTICON |

MYTAL 200, NYTAL 300, MYTAL 400 Industrial Tale

Hydrous silicates

. TRADE NAME J’JQ R HelTRARES

RAMESAL Baniy v

. CHEMICAL CTMATSITICH Complex hydrous calcium macnesium silicates
‘ &
e . SECTION il INGREDIENTS e mrs
Talz 20~ 40
Non=ashestiform tremolite end/or anthoohyllite ‘ 40 - 60
Serpentine . 20 -30
; Quartz 1 -5
: SECTION ill PHYSICAL DATA
COLOR | White SPECIFIC GRAVITY (MO = 1 0.8
‘ APPEARAMCE Df_)“f-"“-‘[ .
OTHER PACREATIES o
. eprr g
MATESIAL SECTION v HEALTH AAZARD DATA .
Talc ' 20 Mooef
Nenwashestiform tramolite end enthezhvllite 20 Mopcef
. _Serzentine ' : . : , _.1.50 Moocf ]
1 Quartz © ¢ 30mg./eu.m, =~ % Quartz + 2

SECTION V SPECIAL PRECAUTIONS .

: ARETAYTICHS "D BTN HANGLING ANC 5TSARING
3 L) _Avoid breoathine st s racniretor if TS sycendad, 1
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NOTE. Ex;gsure G atl aupame cuneral Gusts 1y sudject o OSHA regulatons n aczordances witr Sacnon 1910 93 af the Cecupational Heath aes
Salely Acmimistranon Slancarn as rusnished n the Federal Reqvﬂer ot Qcioter 18, l?TI,'st.’u(mg 00 pace 27139
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