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airborne fibers

ABSTRACT

A industrial hygi ene seudy 4as unde riakan ab the Couverneur Talce Company

-~

number one mine and mill, during Mewsmbaer 3-7, L975. Samplss wure ac'laeusd

to evaluate exgosurss to respirable dust, free silica and ackestes ikars., In

or comparisecn with sast exposure

Bt

addition impinger samples were collecied

measurements. 3ul< pvchct tele -samples were also collzetad for rireralcgizal

. analyses by both HIC 4 and independent concul“aﬂt laloratories.

nles by all lakoratories

Q
58
[
[¢3
¢
L4}
?l
=1

Results of mineralogical analyses of tale pr

concluced £hat ashestiform minerals (tremolite and anthophyllite) were pra-

sent., Time-weighted-average finer exposures in mine and mill operaticns
found to range frem 1.7 to 9.8 Zibers > S um/cc 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 standard of 50 ug/

m3. Electron nicrosconic analyses of the airkorne dusts shewed g o 435% of

to be anthophyllite with lesser quantities {12 to 18%) of

[ s

tremolite. More than 90% of the airkorne firers were sporter than 5 um

A review aof historiz exposure d

ata of these cgerations and epldemiolagical

@ata concerning health =ffects of exposures 0 tramolite and anthophyllite

are included in-addition ts recsmmendations for workplace improvements o

reduce exccesures.

o lengt
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’ ¢
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THTRODUCTIC

oq*rﬂl vense d@ngtas & s;eciﬁic':qgkforﬁing,

The tpra “tale" in tha ninera
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

4

<

&

pale. (1) Unfortvaately, many tast studies

\

with similar phvsical properties as

of the health effects of indus rial talc exposures have not adeguately inden-

tified the various hamafdous agents which may have bes2n present i the talcs.

The National Institute for 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 o detarmine health effects which may be at txibuted to the

worlt environment ahd detailed ind sbrlal hvgmene stLdlas jola characterize

the various agents to which these workers have been expesed.

The "talc” minlng area in the‘vicinity of‘St. Lawrence County, New York,
repregents a complex assqciaéion af amphiboleé (ahthopﬁyllite, treméliﬁe,
etc,} talc, quartz, ?Fd serpenpines.(l) Progortionél moztality studies by
this area have demon-

Kleinfeld ot.a1.(2,3) of talc miners and millers in

ed mortality due to both malignant and non-

v

“ strated significantly inerea

malignant respiratory dlseeses. Also, NIoSH analyses of tales (Nytal 200)
gn P 4 4 .

cortified by the Vande*b 1+ Company not To contain askestog ¢ ave demaonstrated
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N 4 . M .
phylllte.\4) Zowewver, 12 nas t

priate since the minaral nake~uD

some conzaining 2s52estos wnile sthexs do not.

stantially wish each depasi

cne study(l?) has suggeswed difiavences in whxicibty ameng these minerils.
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* DESCRIPOION OF TYE #RCILITIES - . .. . -

ReT. Vanderbilt began talc operations ar tha Couvarmsus Tala_@aﬁgany‘in
1947 with one mine (#l) and one mill (#1). In 1974, the Vanderbile Corporatic

acquired all{talc operations of tha Internatfonal Tﬁl: Company. From

this purchace, Vandarbilt was pge:ating two mills (§#2 agd #6), one unaergrouné
minc.(#z mine) and oge.déen pit (Arnold Pit) at éﬁe tite of tﬁis study. Cnly
the #3 mine contains what ‘the Vanderbilt Corpdratioﬁ considers to ba Sibrous

anthophyllite and this ore is orocessed in the 43 mill,

The total employment at all R.7. Vanderbilt New York talc cperations at the

time of the presant study was approximately 170 persong., These are broken

downt as follows:

'Underground ~ 4L
Open Pit - 13

Mills - 67
Salaried - 49
170

Employees of these cperations are :ep:esented%by Logal #4979 of Urized Steel
Workers which organized in these talc cpe;ations'in 1954, All opefations

were on a Sk day per week schedule with the mina operating only duzdng thé

day shift.whila thg mill operates three shifts. A list of jobs an¢ a de=~
seription of rela:edvdﬁties in the number one ming and mill are g¢iven in
Appendix II.>

Aéprdximaﬁély i9 talc predugts f?cm all of the Cémp§ny's He% Tork talce
opefations ara marksted., Mineral Preduct Sarfety Data Sheecs for these ;rcd"éﬁs
(supplied b) R.T. Vandg;bil:}} ra §Ecwn in'A?pendix I.  These talcs are used

in numersur products. Some typical uses are zs Tsllows:

CRMC-HT-TALC-000283
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Cagamig wall edla
Pottary artware . -

Electrical lasulators

Ceramic “ile glake and flux
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Putties and spackling ccmpounds

Die castings ({ibrous grades)

enders
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| GOUVERNEUR. TRLC CO. MINE AMD MILL (#1 MINE, ARNCLD PIT AND 41

DESCRIDOTCH OF OBERATIUHZ AND codMuwRoLs . o o o

g

5
| o
]
A~

Surface facilities include the main office, nine ofiice, quality control

lahozatary, change voom, crusher building and fackex =uilding,

[
o
[
©
15
R
[N
oy
M
I
i
IR

ock mining methods are emploved using jackleg drills
ts make holes for blasting the ore in open stopes. The number ona mine
consists of one main shaft 1250 feet in depth with three main working lavels

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

proximately & of 26 active stopes. . According to-fompany sersonnel, mining
, . .

follows a typical cycle: blasting is dore with gelatin dynamita and ANFO:
time is allewed for dust and gazes to dissipate; stoning cperatlions arae begun

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

However, scme secondary blasting is done durlng the work shift,

N )

ore (muck) from the stoping areas is lgaded into 2 ton rall cars using
either gravity drawseint loading or scraper {slusher) ioadi;g. 'Ozé from
thése cars is dischaxgéd into a2 central jaw crusher located at the ioo Fil
level although szome crushing ls also done on_éhe 1110 f£t. level. Th
‘crushed cre is loaded into é skin and carzied to'the mine heaadframe where a
gyracoryucrﬁshér'reduces Eﬁe ore ﬁo approximateiy 3/4 inch screen size.

The ore is then transscried by conveyer belt ko cne of feur wét ors ghorags’
biris in the xill,

Approximately 40,000 cfm of mining ventilatisn is pravided to this mine.

(T

In eddition, the ors may te quite molss, thereby further raducing dust

exposuras. Drilling is usually done using wet petheds. At the 730 L3

it
.

level cyusher, water ssrays are also used for dust suppresaion

CRMC-HT-TALC-000285




In-addition to ores from the number one'mine, thé nﬁmﬁé: sre mill alsa

.

rqceives:ozﬁs fox first stage cnuahxng from uhe Arnald Pit. lOCS»Ld apm
oroﬁlmately oﬂe milé T'Qm ‘the mill, Ores are mi ‘ed rem the Arnold éxt using
vraditional haru “ocP open plh ﬁxwln \e%hoda by drilling bl;siﬁolas then |
biastinq to break the ore. 'Affrcnt loader is used to load ore iﬁté érucks

by whicn the ote is t*anspor*ed w0 the primary ¢ vﬁsners which are located

‘at the ooen plt. There are no dust collectors on the open pit erusher.

5

In the number one mill, various grade talc preducts are produced by dey
grinding operations. A simplified flow sheet for the milling operatiens is

given in Flgure gD

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

centrol lab te determine épprcprlate product ¢grade.,  The ores are fi;st
grourd in a cdne'crﬁshe: Zollowed by Arying in.a rotary drver, Tha éry
ore is next further raduced.using a gyratory disc crusher o produce a
minus 12 to 14 mesh produc:.' The product is nex:.sc:eened on vihratory
soreens and txans sported Lo ong of six dry orevsllos. Fine grind produzts
are mgde from these ores LSlng either har inge pebblA.mills iﬁ;ciosed

ceircuit with Raymond'separators or impact crushers in closed circuis

with fluid energy mills.
The fine ground pcwder is stored in one of several concrats silss. Thase
siles are Zilled using a bettzm filling zechnigy

Material from these silcs 1s withdzawn by air

packaging and shisping areas,




UM T G LY AR b 88 A g xee
STMPLLIFIED FLOW SHEET

Undererotiad Winﬂ” - 5 Gradas of ore.

) : , Unde twround Vaw Crushare

(Minus 4" Macerial)

“Main Shafr - A Ton Skio
7

"Hods ring Capacity - 90 Tans per hour

1—*

: Surface Gyracoryv Crusher

Belt Convn r to Will

(Minus 1 L“acur1al)
FQ
-

Sutomatic Samplerk

: ¥ -
& Wet Ore Bins - Capacity-30 Tons each
) ki

Fine CELbulq7 and Drving Circuit

(Minus i2 Me h arial)

("7

3
i
5 Dry Orz,Silos - Capacitv=500 Tons Each

Y
Pebble Mill Grinding Clreuig*

3 - 10 ft. x 66" Pabble Mills
in ¢losed circuit with 3

Aly Separators “‘*uk‘NN;\M; :
Coarsely Ground

- . . Mdterial
+

Fluid Enerzv Crilndinz

1L

Circuic*®

14 Fluid Energy Mills
heatod dompresséd alr

using

Finishcd*?rpducc Finished P oduct
Total Capaa}ty of Grinding Circulcs s 600 Tons per day
Vibrating Screens Vibrating Screen
-(To'remo%} tramp material) (To remoﬁé tramp,material)
Low Pressure Air Cdnveving Svgtan de Prassure Alr Conveying Svsiem

o
Alpine Clacsifying Cirguic*
4 - HirropLe/ 800 units

+

L.P. Air Convaving Svstam

r : . .

(Note - ALl finished produce silos £illed from bSottem

T for better mixing of silo conten ts)
v

6 Finished P2roducg Silos 2 Tinished Preduct Silcs 5 Finished Prcdact Silos.
. ¥ . - -
Capacity - 50 to 400 : Capacity ~ 400 Tons each Capacity = 70 te 135G0
- Tens each + + Tons each
. t Low Pressure Air Convevini‘Svsccﬂs )
Bag Packing Plant donnpr Cars®
10 L M= LS A

zar bulk bnlpmenca

50 1b. mulect wal% 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.
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MYGTEME AMD SAPETY PROGRAMS -

SEDICAL, INDUGTRIA

Only Zirst-~ald medical facilities are avail able'at the Gouverneur Tald

Co. New employees are given a pra-emplovment axamination eensisting of
a work hi stc*y, medical history,. physieal examinaticon, and chest x-ray.
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

?lant saféty is handled by a Plant. Safety Director {lovd Robﬁnson).

Monthly ‘departmental saSety inspections are conductad by Union and Plant

personnel in addi%ion to monthly safety meetings. Parsonnel protastive
equipment presently used in the mine includes hard hats, mine lighés,

personnel reseuers, safety glasses, and safety boots all of which are pro-

‘vided by the Cempany. In the mill, safety glasses ars enszouragasd and

yorkers at talce tagging operations are provided with dust masks which,

according to observations made during this study, are only speradically
used. Hearing protection is provided for specific operations in Ske mill

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

mine and 2 in the mill, -

The Company pre

hygienist. Scme - sampling ls conducted by the Plant Safaty Dirsctor in adéit

to yearly sampling by the inSLfancn ecarrier. Alry sampling in
“has also hean condicted Lv the MNew

the Mining Inforcement and Safety Administratizn (MES A)

CRMC-HT-TALC-000289 g% ‘

sently does not maintain “he services of a Zull time industria




YNSPECTICH OF

MIME AND MILL _OPERATIONS
POTENTIAL BEALTH HAZARDS
The following are potential health hazards noted during this visit:

1. Pespiratory expesures to mineral dusts (£ibrous and

) non=fibrous tremolise and anthophyllita, tale, serpentine,

quartz, etc.) in mining and milling operaﬁibns.
2; Excessive nolse exposu;eé iﬁ selected plan£ cperatioﬁé.
3; Exposﬁrésrto blasting gases in mining operatiéns ultring
seconddry blasting.

.HOUSEKEEPING

In general, housskeeping in these operations was judged to.be acceptable.

Some loose talc was, however, noted con the floors in the talc bagging

operations. ‘(umercus leaks at material transfer points were noted in

the mill,




LIETOION LND AMALYSIS

~" b e Al -~ o) -
BULK samPLa Climaw-stnl

1 camoles were performed by both HICSH ard inde~

pendent consultant laboratories. The seven vale bulk samples c¢ollected

from talc supplisrs were submitted to beth Walter C. MeCrone Asscclases

tha Mount Sinai School of Medicine f£or indspendent

Incorporated and o

3

analysis by %-xay 2iferaction, ontlcal micr

ascony and slectron niCrosCopy.

2N

These same samples were also analyzed by NICSH for the prasence of asbesti~

form fibers by eleciron microscopy using alectwon diffracticn and energy

ification. (7) o - _

dispersive x-ray analysis for fiber ident

.

Bulk sanples collected during the industrial hvgiene study were swkkmitted. to

analyces by

A iatse Incorporated for mineralegical

ay diffraction (usirg step scannin =sthods) and optical microsgopic
: 9 K _ _

analyses, These s5ame samples were analyzed by NICSH for selickhed trace
(af=er acid digestion).

metals by atsmic assorption speciroscopy

Tn addition to the above analysas, several precducts produced at the numbex
one mine and mill and submit YICSH bv Vanderbilt wewre analyzed Lor.

chemical cemposition TV the Deparément of Genlogy, the

CRMC—H’I‘—TALC-000291
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Sources of R.T., vanderbilt Talcs produced at
the Couvarneuy Tale Ccmpan

Talile 1

v, tumber One Mine
cand Mill and Chtained from Suppliers

Product Hame source NIOSH
o M
Nytal 300 Crone Chemical 001
P.0O. Box 14042 .
Mytal 400 ‘ Houston, Texas 77021 002
5% ) 003
325 . 004
. Paul Crazlier Company
A © 1115 silver St. v 0CsS
Houston, Texas 77007 '
ET 3 C06
3X Qa7




‘Univcr,ity oE lasvaw ‘Four thaﬁo analyse

Dr. uouaa' usmd g'pac trmphot:ema ery

for Si03, Ti0,, 51203, total Fe (Fey0y by'diffnrancé' zom: zeO) apd onn

determinatiens. Atcm*c absorption analysis was uséd ‘o“ Wno, Mg0 a.u tal.

Flame photomatzy was. used for Ha_ 0 and 2.0 an d me che mie al assay was used fo

2 2
peo, (10)
AIR SAMPLING AMD AMALYSIS '
personal aif anples wer ra ‘collectad from the breathing zone (miners and mille

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

L1

and ashestss fibers. Personal samples for respirable dust and Ifrae silica

—
»
~3
[

us
3

were collétted‘at.a flow rate of using 37 mm diameter colyvinyl
chloride filters (;reQWeiqhed) prsceeda. Ly 10 mm nvlaon cycone separators.
'fibcr‘anélysis wore collectsd on'open.facéd 37 i diamet
Millipore Tyve &3 filters (0.3 um pore size) at 2 flew rate of 1.7 lpm. Re
vpirabl&-saﬁplers were allecwed to operita for the full work:shift while.
asbeséos sample£ were changed pericdicglly durirg rhe work shifi as nesded

to pravent overloading of filters.

Free silica concentraticns ware detarmined using w~ray diffraction as

‘ Vs , , ., . -, . . < o
specified in the NICSH Siliza Criteria Dectment. (3} 311 askestos samples

2

i . ey e 16y .
were analvzad using the MNICEH pnase contrast countin tecnnlﬂue.‘s) In
“ . - ~a

" addition, a rapresentative portisn of the askestos samples were randomly

chosen and analyced by elszctron mi¢rescdoy using se

nicroscopic analysis wera prepared using @ medifizaticn of metheds described

13
- - _ - CRMC—HT—T‘ALC~000293




of the prassnt industrial hycglena st

‘In order to relate xgsults

e

studies in these opefations, midget impinger samples 4150 vere taken in

a manner identical to past sampling technigues., Breathing zone implnger

samples were collectpd in ethyl alcdhol at a flow rate of 2.1 cfm with

-

gampling veriods ranging from 15 to 30 minutes. These samples were
counted at the end of each work shift using tunn counting cells and

bright field optical microscopy (1003). Two praparations were nade Zor

.

cach sample and allewed to settla for 30 minutes and counts made by two .

counterd, Whan counts diffared kv mora than 10%, new preparations wars

made and recounted,

In addition to personal sampling, stationary samples were taken b2
further .attempt correiations between impinger counts, raspirable ness

concentrations, total mass concentrations, and ashestos fiker songcen-~

.

trations. Midget impingers were collected as described above using a
“sequential sampler (24 samplers) such that the entire work shift 'was
sampled. Simultaneously, respirable and total mass samples wera col-

lected at flow rates of 10 lpm using 37 mm diameter polyvinyl chloride

filters (ore~weiched). The respirable samples were collucted using

sti ‘nless steel cyclore and free silica analyses of the respirable dust
performed using x~ray difjracticn.(S} Askestos count samples were collected

and aralyzed zs describad atove

1y

or pexsonal samples.

o

14
CRMC-HT-TALC-000294

AT e B g




STURY BRESULT

BU'K SaMPLE .NAL(SZ ) : o ' . v N
Result" of anal) ias of the ev#n tale sunmlas obta;nv fxom supolises

’

arevshown>in Tabkles 2 and 3. Cop;ms of the reports subnitted by “cCrone
and Mt. S$inai and analyticezl data obtained by HICSH are given in Voltme

II of this rzpors. .uece *eporta all concluded that asbestiform tremolite

H addition, Mt., Sinai

and anthoghyllite were present in thes@ samples,

#1
=

ntizies of chrysotile in some samples. The

i
A
]
pad
193]
xn
e
5 -
la -
o
ty
¢t
o
0,
rr
ty
333
{3
¢
Q
ol
,u

enly majer discrepancy. notable is o higher quarts cantant for cach sample
xeported'by M, Sinai. NICSH aralyses tend td:sugpbrt,the‘lqwer Molrone
fesults'which is substantiated by the air éample fnsults;

Results of NIOSH.electron microscopic and]nga of thcuo talcg, glven in
Table 3, shc& that a majority of the fibroué particles'in these samples are
anthophyllite ﬁ67't0 Bés) with smaller guantities of tremolite (4 to 123).
A larxge majority‘of tha t:eﬁolite idantified by,x—ray diffraction is not
fibrous. Anthephyllite £ ibarslwiﬁh very la qe aspect ratic (1000/1) we;e'
observed. A clcse aauoc_&tlcn Laetwgen tale and tremollte has been demon-

Strated by Stemple and Brindley.‘*s) :

Fesults of further x-ray diffraction and petrographic microscopnic analyses

T (Mcdrone) BETIEAAUCE 5ahplis colilaczed during the study are shown In Tabkle

4. ‘These resulis ara in basic agreement with previous resulss givena In

Table 2, As can Be séesp in Table 3, all srace metals Jor which anmlvses were

performed, with the exception of iron and manganese, weve essantially aksent.

Caly insicenifiszesnt suaniities of iron and manganese wars detacied,
Ve ot g




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

Summary of Independent Analyses of
Talcs Produced ac .the Couverneur Tale.
“Company Bumber Onc Mine and Mill.
Samples Obtained From Tale Suppliers

Percent Composition By Meight

Nytal 400

Nytal 300

5X

X

(%)
>4

FT

325

el ELE
Bl v

eir, Sinal

tophaypy b b e
Hulls ope

M. Sinad

50-60 4£0~-50 40~-50 > 53-60 - 50-60 50~-60 60
24 18 .21 30-60 32 17 24
Present * Present Present * & %
773 4-5 7-9 R % * 5-7

hasit e
Fleleuse
Me. Siusl |

- .

%1.5
B-9

X
Rk

SutsesLines

Siie. Sined

10-15
14-18

10-15
14-18

10-12
14-18

nlg
26-30

~30

31-35

20
26~30

10-12
19-23

* fietose dercction Mwits

AA Below detecrion Minles by step scanning. :

using x-vay diffraction (line scan by McCrone, step scanning by M, Sinai).

CRMC-HT-TALOOOOZQ?
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Table 3

.Summaiy of BI1USH Electron Microscopic
fnalyses of Tale Produced at .the

Couvernieur Tale Company

Humbrer One Mine and Mil1d
Samples Obtained ¥From Talce Suppliers

Rangu of
Filier Aspect
Ratios

Fiber Identification (Peréent)**

POy

itive Auphiboles

Trewmo

Jite Aurhophyllite

Posftive
Chrysotdle .

Non
Asbestos

Hot¥ :
Identified

to 100071

B

88

D,

100/1

72

H.D.

10071

Trace

Yaleen

N ) Home Delected

501

N.D.

“1on/)°

.

H.D.

16

50/1

16 72

“N.D.

Fay

50/1

4

g8

Trace

telected area ditfraction patterns not sufficient for positive ddentification
¢ - Z-oof all'fibers analyzed by count and not by mass. . A}l fiber lengths

unalyzéd




f‘fiill:l'i.!}

(.:\:‘J:iuﬁluiﬂc

wesules of ¥-Ray Diffraction and Petrographic Hicrogcnpié'

fable o

hnalyses of Bulk Tale Samples Collected Buring Study

Couvierpeur

Yale Company, Numbher One Mine and Hill

7 T Toaald bu

Seapeeniines @

. Sample Anal);ses, % By Welghe

'l’::'i_c Nyral Ceramatale Nyral Nytal Hytal

¥y 100 noT 200 300 200

31-16 43-48 30-35 33-34 35-40 w1

i ~37 whG “43 w38 ~59

10 “4.5 ) 8 10 15
<«,25 <(.25 0.7 (.8 1.1

<0.5 0 6 <0.5 <1
1 <0.5 <0.5 «0.5 <0.5 <0.5

10-15 10-15 - 10-15 10-15 10-15 W10

662000-DTV.L-LH-DINNED

PR

I bndes dizardlie and antigorice.




Table 5

R

Results of Trace Mecal Audlyseb of Bulk Tale
Sumples Collected During Study
Gouverneur Tale Compau), Humber Cne Hine and Mill

= U

Trace Metal, PPMA

Tace
Pe Ma i 2n Cd

Collected ' Cr Co

2 oduct Hame

11/4775 3 , 1 1100 1700 7 20 - 4 <1

Hyrat 160 1174475 3 <) 1000 840 - 19 <1
”“{tufg WL /4l 2 2 .83 1000 6 17 3 ;
o 1174775 3 2 970 1300 27 20 <1

1173775 23 1000 1700 .5 23 - <1

ral 3GDH

RIS ’ 113775 3 -2 - 900 1400 . 5 .22 ’ <1

Taace metals determined by aromic absorptlon Spectroscopy

00£000-DTV.L-LH-DWID



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,




posulis of major element analyses by Dr. Sewee are shown in mabls 6. The
high Ca0 wontent of thess talcs correlatas raadonably wiekl w;ih_;&é'qbsa:vu

=" ;b o
zaloiho aye abse

e

high tromplite content. Othew carbonates awcapt traces o

1

major element anazlyses are in basic agreement with s wles obktained Ty Ross

et.al. (I for tales in the Arneld Pit and by Dreessen (18] for tales in th

5
I

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

tircdite, may be found in trace guantities in these desosits., &lso, .the

major element analyses shewn in Table 6 do suew 0.12 to 0:22% MnO: howaver,

no manganesa-#ich amphiboles were detected by the electron nicroscope analy

using selected area electron diffraction and microchemical analysis.



rime-welghted-average Iree

is below the 8 houx i

Breathing zone impinger concentrations =

Ans MBLES

-.A brle: descrlptlon of each job,'samplinq and'anaiytic$1 methods usad, ra-

T

sults Qf all individual samples and aporap riate simmary statistics are

shown in Apbendix II.

Jobs are identifiedAby_A digit job cades. Tabulax

£

summacries of time-weight adwaveraqa e4pCsSUres by ]ob categery £eF the mine

.

and mill are quen in TablaJ 7 and 3, re59ect;velg

o The highest .

pibles 7 and 8 show free silica exposures to te very low.

ilica eygosu*c obderve was: 0,040 mg/me which

t -

"e~weLqH ed -avarage exposure value of 9. OS wq/m3 re-

commended by HIOSH‘fOt ¢nig material, (5) Resn;—abn, dusu expPoSUT vanged

from 0.25 to 2.96 mg/m3. Mo respirable dust'st andazd has roan datormined for

the mineral talc or ‘tale containing f£ibrous tremolite or anthophyllite.

ranged from 0.5 to 15.8 million

t of aix (mppéf) with highest coneentzations bein

o.

particles per cubic £9
chserved in the mine, The present ocuA and MESA standard Ior vgale” contain-

ing < 1% free silica and no asbestos fikers is 20 mppcf.(a)

Due to its fiber cont nL, the occupational asbestos exposurs standexzd

nist ke applied to 2xzos L_ES o materlala from these mining ard milling

operations, Time-wel ighted-average ashesvos firer ezposuras ina excess of

atagories:
?

4]

five fibers > 5 um/cc were chserved Ior rhe following ok

(3} Mine Cageman




Summary of Time-Weighted-ave
By Job, Gouverneut Tale Co. Humbar One Min2

Table 7'

.

rige Exposures

values for each job
fres 510, were full

catagory.

shife samples. ‘

Samples

for respirable wmass and

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

lei Cvushér-OPcrdgorl 9.8 (&) C | . _—
0103 rramaer 5.6 (25) 0.64 (3) 10.1 () | 0.020
0104 | Scrapper Maa . -— 1.29 (5) 11.8 (3) 0.012 |
0105 | Underground Laborer | - .58 (1) - [ 0.006
0106 | priller. 3.0 (5) 0.98 (3) 00.7 (1) | c.q1:1
0114 Mucher - s 15.8 (1) --
0115 | Cagemen 9.5 (5) 0.23 (1) 2.0 () | - “
0301 | Repaitman - 1.16 (1) - -
0302 Repairman's Helpér —-— 0.86 (l). 3.6 (1) 0.000 ;
0393 Blacksmith " 2.6 (3) o — -
0304 Maintenance Hechanle 1.7 (1) ¢.42 (L) 1.5 (1) 0.0DQ (
() = WYumber of samples used for caleulatioa of time;weighcadfaﬁerage



Summary of Time-Weighted-Averaye Exposures
By Job, Gouverteur Tale Co. lumber One HL;L}.‘

Table 8

]

Job Job Tictle ~Asbestos ‘ Rosp. Mass . ihﬁpin{;er Free §i0,
Code fibers » 5 pm/cc mg/m3 - mppet “mg/m
{(Optical, §1icrosgopy)

0201' Mill Foreman 5.3°(9) 0.58 (1) 2.9 (2) |_0.013 ()
0203 | General Laborer 5.6 (5) 1.14 (1) 0.5 (U | 0.014 (1)
0204 Cruchar Operator 5.1 (18) ' o.asf(?) 2.6 (4) | 0.620 {2)
0206 Hardings Operacor 7.9 (14) 1.09 (2) 3.4 () | 0.012 (1)
07208 fmeelar Operator 8,4 (14) i.56 {(2) 3.1 (0 10,012 (1)
0209 | Packer 5.1 (48) 0.59 (9) 3.6 (5) | 0.010 (7)
0211 | Packer Serviceman 3.6 (1) 0.42 (2) 2.1 (D | 0.007 ()
0212 | Packhouse Foreman 1.5 (5) 0.25 (2) - 0.014 (2)
0213 | Fork Lifc Operator 4.0 (15) 0.35 (3) 1.6 (2) | 0.000 (1)
D216 | Car Linez 3.4 (4) 0.31 (1) | == 0.000. (1) .
0220 | Bulk Car Loader 2.0 (3) 0025 (L) | == 0,016 (1)
0401 | Millwrighe 1,943 2,37 (2) -— 0.040 (2):
0402 | Instrument Rapairman 2.8 (5) 0.59 (2) - 0.000 (1)
0403 | Machiaist 1.8 (3) 0.40 (1) e 0.016 (1)
0405 | Milluright Heloer . 6.0 (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 samplas used.for calculacion of time-veighrad-average

free Sj'_O2 were IZull shifn samples.

24

values for each job catagory. Samples for respizable mass and

CRMC-HT-TALC-000305
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.. Table 7

Summary of Time-Welghted-iverage Exposures:
By Job, Guuverneur Talc Co. YNumber One Mine

ﬁwgob - Job Titla Asbestos . "1 Resp. Mass .Impingér Fre
Code  fibers > 5 um/cc ng/m3 appef e
' (Optical Microscopy)
élQ2 Crusher Opcracor‘ . 9.8-(4) | - i ——
0103 | Trammer = - © 5.6 (25 - 0.64 (3) 10.1 (3 0.
0104 | Scrapper Man - 1.29°(3) - | 1L.8 (5) | 0.
0105 | Uhdérgrouﬁd Labdrer‘ - Q.58 (1) - _ 0.1
o108 | pritter - | 3.0 () ARG 0.7 (13 | o
0114 Mucker ; ‘ ‘ | 7}»~~ — 4 15.8 (1) | " ==
0115 | Cageman : ’ . 9-5(5) £ 0.23 (1) . 2.0 (1) | ~-
0301 ‘~'Reéairman - R - ' 114 (ij‘ - | I~
0302 Sepairman’s Helper' - ) o0.86 (1) | 3.6-(13 V;O,{
0303 | Blackamith - a6 (3) . e - | —
10304 | Maintenance Yzchanic 17 (12) 0.42 (1) 1.5 (1) 0.

() = Number of samples usad For calculation of time~weightec-average
values for each job catagory. Samples for respirable mass and:
free Si02 werse full .shift samples, o

. - " CRMC-HT-TALC-000306
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'(4} Hili‘?greﬁan

(5) Mill Labarer

(6). Crusher.Op@ratof"
(7 ;Hardinqa:Cpérator
(8 Wheeler,céc:aﬁo:

(2) Packer

In addition, 17 of the 24 job.catagories samples had time-weighted-average

exposures exceeding the curvent OSHA standard of 2.0 fikers > 35 nm/cc(a) and

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

-

ce. (12)

Tﬁe followinqlﬁob cdtagoriéslh;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 Operatar ' . _vv ' _

(7) Hardinge Cgérator

(8) Hheeler Gpéraﬁor

() ‘Packe:

;ndi?idualvsaﬁplé reaules; as determined by-eléctron'mic:cscopy, arc shewn

in Table 9 and time-weightad-average fiker concenuriticns [y job are shewn

in Table 14 of appendix IT.  In these tzhlss, "positive asbestos” means oaly

those identifiad by alaetren diffraction: therafore Th@ESe IoNCERIIXALIoT

CRMC-HT-TALC-000307




" rapresent minimum‘e timatés of t*uc total airborne aébestds “eﬁeentratﬁcng,
-Av shown in uspendix ¢I, tlme~we1gbted~averaqe novitlve asbeszos fiber ekn
‘posures as deternd ned by ele“tron mxcroscooy rangad “rom 9.5 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 +o 189.5 fibexs/cc,

- A summéry of airkorne Eiber_types as dstérmined b/ elactron ﬂ‘cvescomf is

showm in Table 10. -In the mihe, 38% of the air o:ne‘fi ers were identified

In the

as anthaphyllite wgile 19% were tramolite and 39% ware unid ntified,

mill, 45% 0€ the fibers Qere anthopnyllite, 12% tremolite and 38% unidentifie.
Three percent of the fibers'ih the ﬁine and 2% in the mill gave;c“VVPotlle
electron diffraction patterns. The presance of chrysotile in the air samples
is consistent with the res u1ts cf bul{ samsle analyaes by A . Sinal and
NIOSH whe*e t“ac° gquantitiecs or chrjsotlle were noted in scme samples,  Aall
chrysotilg fibers observeu in the aisx samples were less than L um in lengti,

Nearly all of the serpentine minerals identified in the bulk samples ig

lizardite.

Results of airborne firer size'de*erminationé (diameter ana lehgth) for
tremolite and anthophylliﬁe fikers are shewn in Tqbles 11 and 12 with
apnreprizte summary s%atl"ticg. As was axpectad, 4» moliste Firerz tended
t§ Se larger in diamezer and shor=er. in la-

with size distributions for these ainerals Zeing similar for the mine and

nill, ledian fiker diamerzers of 0,19 and 0.13 o wexre ckserved for tremolite

and anthcohyllica

» rRspectively. In the mine, median Siber lenzths of 1.8

and 1.3 um for anthophyllite were chserved. sSimilar lengehs



'rabi}s 9

Compn‘!son of Optical and Elu;tfﬁn “inDHLOviC Yibv
Concentrations, Couvernsur Tale Company, Number One Ming and MULL

A - T 7 | S SR - b‘-ilz rx/ﬁc

‘ . Sa?ple ngz. _ Job Title , Electran 1gi;:::mf — T aptien
K : ; Post, Asbustuss] Total Yibocs] ALl 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 02

6237 | 0103 | Trammer ‘8.9 - 1901 2.0 1 e

0248 Q.06 Driller ‘ 9.5 3 4.4 1.3 ] . Mo oepu -

€223 | 0115 | cCageman o 17.5 S 30.2 22 6.0

604 | 0201 | Mill Foroman : 18.4 } - 28.8 5.8 5.5

i ¢s2 | o201 | wmill F_sreman 1.7 70,0 - 7.0 5.3
_ ¢98 0203 | General Laborer 3.6 64.9 9.3 5.9
1 6146 | 0203 | General Laborer 9.0 14.9 1.3 2.9
; G77 0206 | Crusher Ope::tdév ' - 9.0 e 45.5 2.8 .8
€38 | 0204 | Crusher Operator 15.6 _ Ta1.2 46 1 2.2
6101 | 0206 [ Hardiags Operacor 102.7 189.5 | 6.2 8.9
f G222 0206 Hardinge Opcfncor 33.6° | 51;5 b2 . 5.5
E LG4k | 0208 | Wheeler Operacor 18,2 31.8 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 S1.2
667 | 0209 packes 41.8 7135 8.5 | 3.2

: 685 | 0211| Packer Servicoman .3 11.6 0.5 1.6
; Gl0 0211 Packer Serviccman 26.7 - [ | 34.7 4.4 4.2
; G112 | 0212 Packhouse Forimaﬁ S 1).6 ! 18.4 { l.4 ; 1.5
€05 | t2i2 | Packhouse Farcman P62 [ 224 f 5.7 i 1
’ 63l | 0213 | Fork Lif: Gperacor  36.0 ‘ 71.9 8.7 [ 8.3
_ ¢197 | 6304 | Naintenance Mechani: 16.7 | 2.6 L7 ] 2
. cieo | o403 "Machlnisz ’ 24.9 62+ 5 ' 3.6 ! 3.6

G197 | 0411 | welder 9.9 IR 2.1 f L1

* Includes only those giviag {deactfiuble alecszon 400 feaction pacLecny;
thetefore, represcacrs a sonscevacduely low cetimazo.

CRLAC-HT!FALK)000309
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Summary of Alrborne Fiber Tvpes Det
Analytical Electron Microscapy-

. unvgxneu” Talc Company, Mumber One. Mine and Wll’

arminad Bj

Percent of Ailrborne Fibers (A1l Lengths)
Operation POSiEi?C‘AMDhibOlesk Positive Hon dot
" {Tremolice#x* Anthophyllive** Chrysotile “Asbestos Identifiad#®*
Mine 19 38 3 1 -39
Mill 12 45 2 38
* Airborﬂe fibers were {dgnt‘tlud as ‘posicgive ampnlboles by selected

area “luut'on difiraction.

kx Amphiboles differentiated by e neroy di bperuxve mlcrocnemlual analvs15.

**%% Elactron dLffractlon pattarns not

many ‘hdd x-ray spectra Ldentical to cremolite.

ufchicnt for idanciniuacion however,

CRMC-HT-TALC-000310




‘.Tébie 11
Summary of A{rborne Fiber Diameters For Positlve Amph bales
' Gouvearneur Tale Fompany,vﬂumbﬁr Que Miane and. 4.

L

.

Operation and Median © Geo. Std., 93% Conf, %% 0.5 ‘um
- Fiber Type o Diameter Deviation Interval far ‘in DL“RGLET
um Median Diameter
. -

flne* ' 25 -
T fremolite. (3=83) 0.19 2.3 0.16-0.23 88
Anthophyllice (U=164) 0.13- 2.4 0.12~0.15 93
M111%

Tremolita (! 160) , 0.19 2.4 0.17-0.22 87
inthophyllica (N=587) | 0.13 2.9 0.12-0.14 90

esults of 4ll sampleés combined For distribution analysis,

Number of individual Eibers analyzed.

29

CRMC-HT-TALC-000311




Table 12

o Summét& of Arborne Tibar Langéhs‘for Positive Amphibolas
o Couvernsur Tale Company, Number One Mine and MillL

Operation and - Mediaw | Ceo. Std. 85% Cont. ©@ <5 um
"Fiber Type | Lengeh | Deviation © Iotarval for in Lengil
: um : © Median Length '
Hm
Mine# :
Tremolite (M=83) . 1.6 1.8 1.4-1.8 © 97
Anthophyllite (N=164) 1.5 2.6 1.3-1.7 ' §0-92
Millx . |
Tremollve (M=160) _ 1.5 1.9 , 1.4-1.7 .97
Anthephyllite (N=587) 1.4 2.9 | 1.3~1.5 90

* Résults of all samples combined for distribution analysis.

N = Number of individual Fibers snalyzed.

Ja

CRMC—HT~TALC—OOO3 12
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. +

wayd ween in zhe wmildls | In

In-the mine and mill; only 3% o the ¥remolits

Tthan 5 um wharans $-10% of =he anthaphy 11i6s finars
# A . ¥ ;

: nchoohyllite filers to have larger aspéct ratios

be 1

can pe observad by inspection of Figures 2 and 3 and Table 13. Median |

ty

or anthophyllite ‘and tremolite,

aspeck ratics of 9.5 and 7.3 were observed

respectively.  Only 30% of the tremolite flbers had aspect ratios greater

e

than 10 to 1 wharezs 48% of the anthoshyllite fikers had aspect ratios
Y . ony i <0

Typicel eleckron protomicregraphs of -airborne particulates from the mine

and mill are shown in Figures 4,5 and 6. In additicn to largs amcunts of
analytical data already presentad, the asbestiform nature of these fibers
' -may be further appreciazed by observation of t

Meir "fibril" structures,
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FIGURE 2

|- Aspect _Rntios For Ajrborne Anthophyliite Fibers
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Figure 5: Electron Photomicrograph of Alrborme Particulates fron

Numberrone»Mlne‘and‘Hiilt-
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. Tahle 13

 Aspect Ratios for Positive Amphiboles Detarmined by Elserran Microscopy
’ Gouverneur Tale Company, Number One Mine and Mill '
@ ; Aspect Ratio ‘ Tremolite* ~ Anthonphyllitak
| Measurement Mine Mill Mine i Mill
: “Meadi tspact . o " ‘
! Mediza Aspect 7.5 7.5 9.5 9.5,
; Ratilo
L ‘Aspect Ratio ‘
: < s5/1 © 233 24% 17% 15%
< 1w/ ' 70% 10% : 524 | 52%
~ o < 20/1 ' | 96% 96% . 85% | 88X
. <5/t . 997 | »99% | 99% | - >99%

* Data shown are for all fiber lengths ‘ S

1
3
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'COMPARISCN o§ SMMPLING AND ANALYTICAL Mzmxopsz 

In brder to‘compare,:esults o§ the Rrasent sgudy withxhistaric:SQét
‘mejasuremem:s, sevveAral.'l cemparisens wvte::ve‘ ;'pade. " Results of the Stationéry
‘samples for .co:-fg-latia;m ofé’éﬁpling and a}xalysis methods ava shawﬁ in

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

were calculated: .

Ratio” . | Average Range

rasp, ‘dust, mg/m3 0.22 - 0.12-0.2
fibers > § um/ec 6.7  3.1-1l.0
fibers > 5 pm/cc/mppef . . 1.2 0.9~1.4

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

the mill is respirabls,

A further comparisen of fiber concentrations datermined Ly optical migee-

scopy and respirable dust concentrations is azicrded by the paired personnal
. ‘ .
dust measurements made in the mill, A linear regression analysis of these

=N

time-weighted-average valves is shewn in Figure 7. The regraession line was

forced through the null Toints arfter this null hyrpothesis was tes:ed(ll)'and

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

-

two sampling metheds. The resulis of this analiysis demcnsar

§u
i
o
42
fr
i
[{H
v
&)
1%}
|~
{3
£
™
Ty

relationship:

fibers > 5 pm/cc/resp. duse, ng/m” = 5.3

.
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CFIGURE 7.

Comparison of Tiine Sie1ghted 'Average
Fiber and" Iieslwizdlwle Bust E posules,
Mill Sample_, ‘




tabie l4
f8ummary of Sratisnary Samples fgf Gorrelation of Sampling.Ménhods
-Gouvernaut Talc Comgany, Number One Mill .
: ‘ Timg—weighced—Avernge Concantrations
‘ Sample |Total Dust Resp, Dust ' Impinger Agbestos
Station Cmg/m ng/m3 mppef Fibers » Sum/cc
1 © 2,44 0.88 3.5 4.4
(N=1) (¥=1) (N=12) ' (N=3)
2 1,47 0.36 3.0 4.3
(N=1) (N=1) (N=3) (¥=3)
3 8.81 2,14 7.2 . 5.7
{H=1) (¥=1) {N=6) < {(H=2)

= Number of ;pdividual samples collected.,




The 95% conf*dén"a ¢nta*val ﬁ@z th;s ratia was’calﬁﬁl#:ed to he 41 te 858
These pesults are rcmsistent, wish these shown in cable 14 for the stationasy

' m.i.ll samples. -

A comparison waa-also made between tlre—weichtec-averng fiber exposures
‘(fibéps > 5 um/cc) and impinger dist exposures (mppcu) for individua}s
,in.phe'mine and mlll. hese resut*s are sHown ln‘»ublé 15. "As can ﬁe
seen, RO 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 2. 5

was obtained for mine samples whezreas & median *4t‘o of 1.7 was cb=zained

for the mill. ~These differences ars statlstically’ flgn ificant (p<0.001).

several possible explainations exi;t for this difference; nowever, the

most plausible is'tha“ fine grinding, which takes place in the mill,

liberates greater numbexrs of "¥ree" fibers from the host rock, In addition,

Finer dust particles in the mill aze léss ef iciuntly callec“ed an d courhed

by the impinger method.

’A=g'aphical ccmpariscn between total fitcer conc;nyvatlons by electrcn mAC“o-

scOpY and fihers > § ur by ootical m*c*osccpy ig shown4in Figu:e 8, These

data were fournd to he nighly scattered with no consxs.ent corxen a:;nn.' These

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

of tobtal fibérs kv .electron mic:oscopy %5 - » 5 pm by optical mioroscop

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

estimated.

41
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- Table 13

Comparisen of Implinger and Optical Fiber Count Results
Gouvernsur Tale Company, Number One Mine and Mill

\

g 4 . , Ratio (fibers > 5 um/cg/%ppcf)
! - Summary — :
: o . Stariscicz . _ Mine - Mill
‘Median Ratio e 0.5 1.7
Raﬁge Qf,Racios , : '0.2—1.24 - 0.6~3.4 o
Number‘ot 6 : 15 . _ §
Comparisons : : A
| 95% Cont. _ '
. Interval for - - 0.3-0.8 1.3-2.2
Median Ratlo® : R I
* Based on log - normal distribucion model.
CRMC-H’]‘—TALC-OOOB‘%
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Table 14

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

Summary

‘Ratio (EM total fiber/c;/%pt. Fiber 5 5 um/ec

Median Ratio

Statistice Mine CMill
Median Ratio 7.1 .ll.O
R#nga of Ratios 4.1-12.0 '4.7-47.93.
gssssgiSSns -5 , 7

'95’/..00;‘15. |
Interval® for B.7~7.5

10.7-11.3

% Based on log - normal distribution model,
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| COMPARISON oF PRESENT 2 pAéT EXPOSURES - ...

The presont étqdiea,aem strata elevated e?nasures &2 asbestifarm mis SRrale

Padea

in negarly all*mlre and mill DrQCQuS Gbe*at;ons, Comparisons batwaan Presan-

.

dust (mppcf) and "‘ber (fiwe xs > § pm/cc)' exgosures and hl toria exposuxe

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

gathered frenm 4 number of Sources,

ren&é in aust concenifaﬁion; as a function of calendar time are diffieule
to intrepret- “or several rweasons. Pirst and MOSt important is the relative‘
DaUSlt] of data on some opérations Priox to'approximately iéio; Secondly,
vgry :ew‘sampies were‘ﬁéken in any given yéar and thHe rééreseﬁtativeneés‘

of theae Samples is unknown,

For visual inspec ion of trends in dust concentrations, average values for

mine and mill operations hy vear were calculdted and are shown in ?igures

9 and 10, respectively, Inspection of Pigure 9_showé no cons-s;eng **enﬂs

in dust eoncentracions when all mire ope rations arae ccnsxdere&. On the other

hand, the mine exposures for such operas ons.as drilling, d“agline-loading,
tranmzuq and mucking show relativel / conblqtent ex éosg:e levéls'qver the
years with onlybslight deviations. fhis might -ba gxpectedtés wet d:illing
has keen a roﬁtlnp practice. .In addition, ores being mined ara relaws velvv
wet, Prlmary c*uanan and hoise loadlnq operaticns éhowlsoméwhac 0f.a da~

c:eaSLng trend, sSuch Cenizrzls as waker sprays for duss furpression 23 the

Primary crusher are'the-mcst Frobable explaination for this &rand.

45
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Table 17

) Summary of Historic lmpinger Dust Measurements at the
Gouvernear Tale Company, Nuwber One Mine and M{ll
. , Mean Dust Concentration {mppcf)
'j()li Or (_)pc.l’al.hm ] A B (1) (2) (2) ) (2) NIOS“
1954 1954 1963 1964 1969 1470 1871 1973 1975 1975
Hine | .
Drilting 1 5 ¢ -5 13 . 7 b . _ 5 3 12
Bragline Loading ’ ' 1 10 8 3 5 12
Trommiog & ) | : 99 11 10 3 ) 5 10_15
Hicking : :
rrlwary Crushiing 2 26 23 18 13 48 11 5 18
fuist Losading 70 140 14 18 10 15 2
nil ol
Sucondary 12 | 23 8 10 12 13 3 8 { 3 3
Crushing ’ ‘ . )
Viieeler Grindiag 15 13 ; 5 3 11 19 . : 4 10 - 3
Hardinge ernd- 18 Vi p C oy 8 10 - : 3
g . _ _
~i CBapmipy 25 15 .5 g - 4 F 8. e 8 TR R R/
i S Pailetizlag oAt 25 . 3.- 10, b 8. | 15 2
Butl Loading , 10
D leading Bags 109 39 31 | 62
P Other
'%A MY Y hur iyl y 4 '
ﬂE Hadntendnce . ’ 12 2

1) values for 1934 - 1970 raken from reference 16.

(2) Caleuwlated frowm MESA reports references 33-42
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‘f‘a}o IIé\ A8

Sumnary of Historic Fiber Exposure Heasuremen;éfétltﬁé
Gouverneuwr Tale Company, Humber One Hine'aﬁd.Nill.5

. Mean Fiber_Concentration>(fiber'$ 5;um/cé) _
Job or Operation (1) ) Y S DR - (2)~—* HIOSH‘ |
1970 1572 { . 1973 1974 1975 1975 1. . 1976
Hine ' I : .
heilling . 8 4 1 1 1 3 24
Bragline Loadlng 16 6 Sl 2 6
Treamming & Mucking.l 22 1 3 8
I'vimary Crushing 260 22 5 9 20 10 25
Hoist Loading 29 5 10 3 0] 3 10 12
HitE | : . .
Scoondary Crush- 13 5 4 6 g ‘ 5 18
ing , 1
ficeler Crinding 30 : 14 13 . 17 : i . 14
% . ﬂf}d?ngc Grind- | 44 ' . ' : 13 10 é 14
18 .
Q ' ‘ | .
E Bagping 30 T 11 . 15 6 5" R
3 allerlefus 27 a 15 4
= » . :
g iuihlﬁgudjng 8 2
% Loading kapy 3
© B T U U A -~
Lither
! | Frtleriol e 9 2
? I; Fiay HLL:IA'J‘{((JC : . 14 . ‘ 2~-4 ’ ) 38
; - .
| I -

CYF Tuben Frun reference L6 _ o
() Caleulared from MESA reports, refercnces 33-43
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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 cperations combined.- Flgure 10 also
sho@s a greater dacreasing trend in exposure whén the uncentrolled operation
of loading bhagged éalc into box cars is excluded from the calculaced vearly
averages. ZInginesering controls for tale milling operations have improved
with time., .

As shown in Table 18, fiber exposure measurements have only been macde since

ty

1970. Results of the HICSH 1975 suzrvey tend to show a reducticn in Zine
exposure when contrasted with earlier dana for most operations.
Padon daughter meazsurenents have been made in the numbey one mine oy the
; 4 -
Mining Enforcement and Safaty Administration {MZ2a). Measurements taken

in 1973 and 1576 showed vwnly nil to trace levelg, (44,45}
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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

¥
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o
V
1
[
T
i
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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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{21,22)

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

followed prospectively by Xleinfeld et.al,(ij) In the 14 vear period after

pebn

th the ages at death rang-

[

the Siegal study, 19 of the §2 workers d ei o
ing from 48 to 84 yearz. Four of these 19 deaths were telieved to he
directly attributable to talc preumcconiosis, Cne death due to plevral
regothalioma was reportad. Medical examinations of the 13 living workers
ware perfdrmed inclouding a physical examination, chest X-ray, IXG and
peripheral blood studies (Hgb, RBC, WEC, Diff Count). Dysphea was found
in all workers of such severity as tc limit ordinary physical astivisy,
Moderate to severe pregression of lung x-ray findings were seen in 10 of
these workars and “talc plagues” were seen in all but one worker. Sik
out of Ll'demonstrated an aknormal electrocardicgram, Peripheral blood

5o

findirgs were not censidered of significance. These authors also recorted

the presence of "asbestos bedies" nistologically, Similar findings were

reported Iin a latter study of six pneumoconiosis with autopsy studies, (23]

2 ccmaakgx ive ¢linical and environmental study of werkers expesed 4o Zibrous

.

and non-f£ibrous talcs in Mew York State was renorted by Messite et.al.( 4)

Three talc cperations in St. Lawrence County (fikrous) and cne aparaticn

in Lew;; County- (non~fibrous) were selected for study and a total of 299
By

workeys were given physical examinations and cheskt x-rays. imong miners,

R
i

the ingidance 2¢

¥

ulmenary fibrosis.was lew fer toth the S:. Lawrence and

Lewis Ccunty cohorts; nowever, %he mean duration ¢f exgosure was cnly 12.7

iy

2N vears, raspexntively. . Amcne millerz, thz incidenze of
an< 3 Teala, YTaspelll ES ‘ )

was 12,2% and 4.3% resgpectively Sor the 5S¢, Lawrsnce and Lewis cohor=s.

Fxposure levels in the vlants were descrikhed as being similar with 2ll talcs

CRMC-HT-TALC-000335
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havinq a low i:ée siliza ceontent. These authors congluded that Soth tynes
of tale were cap.ible of producing oulﬂonqry fibrous although the tremolize
{fibyous) variaty was more zathogenic. in additiorn, these investigators
stated tﬁaq>no cases of fibrosis was found in millers of either talc variewy
whoge average exposure was lass than 20 mppef or whose durabion of exposure

was less than 10 years.

In a follew-up study, Kleinfeld et.al, 28) macde additional comﬁarisons, incl
‘lung-func ion, between the St. Lawrence and Lewis County ilew York cshorss
described above, Thirty workers exposed to fibrous and 13 gxposed to non-
fibrous' talcs were given chest x-rays and pulmenary functiszn testg. Dyspnea
was present in 16 of 30 workers in the fiﬁtous talc exposed group and 6 of
13 in the non-~ x;srous talc exposed group. Abnormel auscultaﬁory findings
{rales, rhonchi, wheezing) werze found in 8 of the 30 workers ard & of 11
workérs exnosed to fimrous and nen-fikrous talc, reséectively. The incidence
of pulmonary.infiltration as seen in chest Films was 13 cf 20 for the fibrous
group and 3 of 13 for the non-fibrous group. 2oth ¢roups showed pulmorary

function changes with 4 of 13 workers in the group exgcsad to non~fibrous talc

and 14 of 30 weorkexrs in the group ex

3
0
m
135

to f£ibrous talc sicowing significant!

raduced wvital capacity, =Exposures %o Loth groups were considerakl:

\
yor
)
o
s
0
o
1
7

o

'

of 20 mgpéf.

Several additicnal studies of lung fuongticn have Zeen conducted amcng *alc

(26,27,29]

M I} - - Lo h
workers la ¥ew York Stauaz. xleinfeld et.al.(28) seugied the lung.

function of gsixteen tremolize talc werkers who ranged frzm 38 %o €9 yeaxs

Y

of age (mean age 34,8 years). All had been exposed o falce dust in milling
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exposures. The clinical examinations showed 14 of the 16 worhkers atudied
ko have dysprea on exertion, 10 had rales or wheezing and c¢lubbing of the

fingers was found in 6 workers. Increased lung pulmonary infiltraticn was

noted in the chest x-rays of alil workers studied and cardiae enlargement

‘was noted in 5 of these 16 workars. The lung function studies showed 7 of

16 to have reduced vital capacities and one worker was found to have a lung

function consistent with rastrictive lung disease. The mzan duration of ex-

posuxe for these 16 workers was 20,4 Years and the mean weichted average

exposuze was 68,9 mpgcf, Trhiztean of the 16 workers studied gave a positive

smoking history (26 cigarettes per day for a minimum of § yvears),

In 2 subsequent study Xleinfald(27) performed similar studies as these descr:

‘above among a group of 43 tremelite talc workers and 41 controls of similar
: age and smoking histaorvy,

In the talc “abort, -29 had dyspnea wersus only 2

; in the control repulation. =Eleven tale workers gave a history of chronie

o

cough and none i{n the controls and 8 tale workers showed fincer clubkbin
gl 9

-

ik e i, N

whereas no clubbing was noted among controls. Sixteen of 43 talc workers

had positive x-ray findings of pulmonary infiltration and none in controls
and, in additien, reduced witszl capacity was found in 13 tale werkers ard

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

o~

and a welghted average axposurs of $2.3 mppct,

symptems amang miners and millers

a2t the Gouverneur male Cempany, number one mine and mill has been recorted
.

- . s N . ) R L -
; Ly Xleinfald at.al, (16) Thirly nine workers with a mean expesure of 18

Years (range 11~22 years) waere stvdied in'additien 4o 4Ll controls who )




mortality studies nhav
4

whereas only 2.9 (3.2%) were expected. In additien,

in the sanme geoqraphid area and who were cf the same sox and mean age hut
having no occupaticnal dust exposure. Dvspnea was present in 23.1% sf <he
t%ic workers v;rsuﬁ 7.3% for controlsya finding similar %o that ssen in
?ﬂthb“nY‘ll““ asbestos workers. (33)  one worker studied was said to have
radiologic f£indings compatible with pneumoconiésis whe;aas no casas were
found among controls. These aﬁthors éu@gested that talc containing t:emolicq
an§ anthoshyllite may be less fibrogenic than chrysotile ox amosi;e asbestos
st similar exposu Levels and exposure dufﬁtion; towever, these authors did
not preclude the possible exlstance of pneumcconiosis ameng shese workers as

ne lung funct icn studies were conductad.

though the above studies have demonstrated the presence of cneuncconiosis

among tramolite talc minexrs in Mew York, these study designsg were insensitive

feor detectlon of carcinogenic risks. However, two ratrospective vroportional

i have demcnstraked an inereasad risk of cancez of the lung

and pleurxa among thase workars. (2,3) rThe initial study by Kleinfeld et.al. (3)

included 220 tale miners ard millers emp laoyed in 1940 who had 15 or more years

of exposure to tale dust In addition to those who achiaved a minimun of 15

vears of ewposure betwsen 1940 and 1965. Among this cohcxt there were 91

deaths of which 10 (11%) were due to malignacies of the lung or .nleura

22 depaths were due t2

preumoconiosis or Lis cemplications, Cae of the resplratory cancers wWas &

finrosarcoma of the pleuwa.

Tm a subsecisnt Snllow-up study, vlaeinfeld et.al.

“he previous cahors fwxom 1260 =0 19€3. mhie cohort consisted of Z£Q weorxkers.

v
ay
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among which there were 108 deaths. Thirfeen of thase deathsg (12%) wore O

due to vespiratory cancer whereas only 4 (3.7%) were expected. Twenty

nine deaths were due to preumoconiosis or its complications. These authors
analyzed mortality patzerﬁs by 5 year intervals between 1940 and 1969

and concluded ﬁhat the resplratcry ahcer %isk approached exgected values
after the pericd 1960-64, The validity of this conclﬁsion must ke
QUestibned as an analysis of‘mortality in relation to cancer lateney was
not undesrtaken. In addition, the limitations of gproportional mortality

N

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

known.
hn excess cancer risk has been demonstrated among workers exzosed to

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

anthophyllite asbestes workers who had worked for more than 3 =¢nths

cific mortality with rates

{T

Lotween 19386 and 1587 and compared cause &

for Finland. in addition, chest x~rays where read for 252 living workers.
Twanty one ling cancers wers observed whereas only 12 were expected which
was statistically signifisant. Thirteen of these lung cancer victims had

been exposed legs than 10 years and only one of these cases was known to

have asbestosis. Mo pleural or peritoneal mesothelicmas were cbsexved,

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

. ashestos workewrs inm Tinland., fhis swudy included 1320 workers who had seen

employed for thrze months or nore £rzm 1926 ta 1268 and falloweZ until 1883,

aleulated using Finland national rates

™

Bipeczed wause specific deaths were

for 1951~1964, Thars were 224 deaths in this cohor:t whersas 204 wers ex-

pectad with 2 mean age at death of 53,4 vears. Twenty Zive deatns {12%)
57 CRMC-HT-TALC-000339




had askbastosis as an underlying cause and, in addition, there was a

2ow

nighly signifizant excess risk of respiratory cancexr (13 obs. vexsus

6 eip., p<0.01). Yo mesotheliomas were detected, The mean latency

BPotween first exposure and death due to askestosis was 19 years.

.

One of the most comprehensive studies of mortality and morbidity among

‘anthophyllite asbestos workexs was reported by Meurman st.al.{32) A ecohort

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

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

‘anthophyllite ashbestos and the other prccduced mainly tremolite talc,

For caleulation of expected age, cause specific deaths, provortional 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 hirth and sex

was chosen from a locul posulation reglstry.

Of the 1092 employees, 248 deaths were observed. Thirtzen deaths due to
ashestosis were oheerved for the cchort and none in the controls. Twenty

one lung cancers were observed in the worker conort versus 13 in the control

group. The most significant cancer risk was observed in those with %ten

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

swoking hebits and concluded that a non-smoking askbestos worker nad a re-
lative risk of 1.4 whereas the smoking asbestos worker had a relative risk of

i7.0., Mo cases of mesothelicma were reported.

All of the above epidemiolegical studiss of workers exposed fo Jibrous tremolitc

tratl risk of hotl nneumcconiosis and

or anthophylilisa have demenstrated an excess

iuvng and pleural zancer. tio evidence of an axepssive vigk of nesothelicma

ALC-000340
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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,
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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)




5; All provisiens for medical examinations specified in tha

ASHA ashestos standard(®} should be Zollowed,
The ashestiform mineral content of products from the number one ming and

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

labe]. (8)
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- SAFETY DATA SHEE

- S det d e el e mae ey @ et ———

NOTE: Excoswre to att arcome mnerat dusts 1s sugiect o QSHA requiaticns in ageordance witn Section 1910.33 of e Cccunatonat Healln and
Sately ACaursraten SLINdard as Culested n the Feceat Aecister & Octer 18, 1372, arng or page 22138,

SECTION |

TRAGE NAE AND STHONYMS fT FIBER No. 1, IT Fiber N Industrial Fikreus Talc

MINERAL FAMBY Hydrous silicates

CHEMICAL C2rePOsITION Complex hydrous celeium meanesium silicates

n = ’

. SECTION I INGREDIENTS . Anvice
Ashestiferm tals ned/or oshedtifeem antharhyllite . 20 - 40
Tale - non-asbestiform . ' 5-15
Nena-ashestiform tremelite and/or antheshyllite ~ 40 ~ &0
Quartz . . I 1 -3
Serpantine ' : [ 10-20

SECTION I PHYSICAL DATA

cotea White l SPECIFIC GRAVITY (H:0a 1) j 2.7

APTEARANCE _ . Fibrous

QTHER PRCPEATIES

SECTION IV HEALTH HAZARD DATA . -

MATERIAL TV

L Ashestifnem tale aod asnactiZnem cathonhvilite ' 15 fibers/ce>5um. in lenath
Talz -~ non-cekastifarm 20 Meoe?
Non~askastiform tramalita =2nd gnthoshvllite ‘ - -1 20 Mgocf
. I Seroentine - ! 5Q Mogef
Quariz 30 ma./cu.m. -~ % Quertz +2 i
SECTION V .SPECIAL PRECAUTIONTS
PEEZAUTICHS 7O 35 TAKEN M H:.‘aDL:.:lG AMD STSAING
Avoid brecthing dust, Use resoiratar iF TLVY exceeded,
CRMC-HT-TALC-000349
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4 emtn L ey Y . ae o easae

NOTE. Saoosure o all astona maneral dusis 19 sudmet o QSHA reguanans in accorganca with Sechon 1910 93 ot the Qccupatonal Healn ang
Salety Acrunsiranen Stanaard as pubbsned @ the Feceral Pegister of Octoner 18, 1972, slaring on page 32139,

.
*

SECTION |

TRACE NaME 340 SYNCNUMS (AL DENE, [T FIBER Na, 2 Industrial Fiorous Tale

MINERAL FAlLY Hydrous SHFCGTQS

CHEMICAL COMEOSITICH  Camplex hydrous calcium magnesium silicates

HATERIAL SECTION Il INGREDIENTS ) _ . AANGE
' Asbestifam bele and/er cahestifocm antheghyllite 40 ~ 40

Talc = non~ashestiform 5-15

Nan-c:pestitorm treme lx‘A nd/ce anthaohvllite 30 -~ 60

Quarz : _ 1-35

Sersentine : 5-10

: | SECTION Il PHYSICAL DATA

cLoR VWhite SPECIFIC GRAVITY (H:O= 1) +2.7

APPLARANCE l FibrOUS

ATHEA PACFESTIES I

MATERIAL .. SECTION IV HEALTH HAZARD DATA Ty
Asbeastiform talc and csbesr form anthoonvllite ' " 5 fibers/ce>5um. in length
Tale - nom~gshestitorm .. 20 Mooc’

[20 Mesc?
150 Moocf

4

Quertz " Wma.leu.m. == %% Quertz = 2 i

Mon~ashestiform

Serpentine

SECTION V SPECIAL PRECAUTIONS

- - - - s - . « e N .
PRECALTICHS T3 8E TAMEY i MANCUING ANO 3TOAING

Avaid hroathing dust, Use respircrer if TLY'5 excesded.
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NQTE:

Saiely Acoumstration Stangard as sushshed in ine Fegaral Regisier of Gctoper 18, 1972,

[ v

2 o © e na s a

Exposurs 10 all arcome mneral custs 1s sudiect 10 QSHA requiations 1 ccordance with Sachion 1910.93 of tne Ozzupational Health 304
staring on page 22123

SECTION '

“TRADE NAUE 310 SYNCNYHS - NYTmL 99, NYTAL 100, NYTAL TOOHR Industrial Tale

MINERAL FAMILY HVdI"OUS Sil teates

"CHEMICAL COMECSITICN Comnlex hvdrous caleium meanesium silicates

ZCTIH CREDIENT

MATEAIAL SECTION ! lNURC‘.JlV...HIS v, AANGE
Tale 20 - 30
Non-ashast ch iramolite cnd/or enthophyllite ) 50 - 70
Sermentine 20 - 30
Quartz : 1-5

SECTION Il FHYSICAL DATA '

CCLCA \ﬂ/h”.e ; SPEIIFIC GAAYITY (HpJd =) 19 8

APPEARANCE Powder

OTHEA SACPEATIES

MATEAIAL SECTION IV HEALTH HAZARD DATA %y
Talc 20 Mpoef
Non-ashestiform fremelita and anthoshyllite 20 Mpocf
Serpentine . {50 Mooc?
Quortz 20 ma./cu.m. — % Quartz + 2

R
SECTION V SPECIAL PRECA.UTIONS .
FRECAUTICNS T3 5€ TARTM 1M =AMTLING AND STITARNG -

Aveid braathing Zush.

IJse rzsoir=ror if TLV's exceeded. .
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SAFETY DATA SHEE

MOTE. ‘Exposure 1o alt aubormn mneral dusts o subjenl 1o QSHA requiations v gceotdanca

, with Section
Salety Addmuansication S1anaard a3 putisned @ e Federal Ramister of Octover 18,

19310 97 ot the Qegrigationy Heatm 4ng

Y972, staring on pane 20129 .

SECTICON |

. TRADE NAME J’JQ R HelTRARES

MYTAL 200, NYTAL 300, MYTAL 400

Industrial Tele

RUMETAL SAMIL Y Hy’drous S” fcofes

. CHENMICAL S0

TSTICH Complex hydrous calcium macnesium silicates

SECTION I INGREDIENTS

UATEDIAL

*, RANG

E2il

Trlz

Non=ashastiform tremolite end/or anthoohyllite

20 - 40

40 - 60
Serpentine 20 -30
Quartz 1 -5
SECTION Il PHYSICAL DATA

CTLOR t Whita SPECIFIC GRAVITY (H;Q= 1) +2.8

APPEAAAMCE Powsder .

OTHER PAGHEATIES S

. PR g

MATERIAL SECTION |V HEALTH AAZARD DATA *ry
iale 20 Mooef
Nen-asbestiform tremolits end enthecrvllite 20 Mpecef
Sernentine : . , 50 Mooc? ]
Quartz ' 30 mg./cu.m. =— % Quartz + 2

SECTION V SPECIAL PRECAUTIONS .
ARESAUTITHS TO E MM HANGLIMG ANE 5TCAING
byoid breathine et Mo racniretor if TIM' sycendad | 1
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TN ST e e vty Wb e e

T s et

AN
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NOTE. Exzosure 16 all avoacne quneral GUSES 15 Sudject lo OSHA rnuuhnons 17 aczordancn war Soction 1910 93 af the Scouoational Hualth aes
Salely Aarmimstranan Slancars as Fusnsned n the Federal Raqrstgr ot Qelotier 19, 1972, g 00 page 201739

SECTION |

.

THACS NAE 4ND SYNGHYMS CERAMITALC 10AC, CERAMITALC HDT [ndustriel Tale

MIMERAL FastiLy

Hydrous silicates

CHEMICAL STMPCSITICN

Comolex hvdroys calcium maanesivm silicates
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