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Project No. 91-308

ISSUE .
Talc produced at Western Source from Beaverhead Mine tailings may have properties which are competitive tor

the California low-cost ceramics market. This ore is attractive for Western Source since it is available for
reasonably low shipping costs from Montana, and can be sold for an attractive margin.

This report provides data for characterization of this product milled from Beaverhead Mine tailings, referred to
herein as BHC-2.

CONCLUSIONS
BHC-2 contains a higher percentage of talc than Western Source products currently targeted toward low-cost

ceramics markets in California.

BHC-2 was found to contain 0.1% hornblende. Hornblende is one of several varieties of amphibole minerals
which are not regulated by the Federal Government.

DISCUSSION

Refer to the attached table for characterization data. A sedigraph curve is also attached.

Plate | presents SEM/EDS photomicrographs and chemistry of two hornblende grains found in this talc.
Hornblende (which is not regulated) differs from amphiboles of the actinolite/tremolite series (which are

regulated) in that hornblende contains more aluminum than actinolite/tremolite. The presence of the aluminum
cation leads to differences in crystal structure that further differentiate hornblende from actinolite/tremolite.

If you have further questions, please don’t hesitate to phone.

Best regards,

ichael Clar C Chuck Pugh

Quality Assurance Coatings Technologist
and Technical Support

Copies to: Francois Beyl, Jack Buettner, Ed McCarthy, Bill Sevy, Rich Zazenski, files

PLAINTIFFS
EXHIBIT
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BHC-2 TALC Cyprus Technical Center

Project No. 91-308 September 23, 1991
DATA TABLE
BHC-2
Mineralogy
Talc 78 %
Chlorite 5
Dolomite 5
Magnesite 10
Quartz 16
Hornblende 0.1
LOI @ 1000°C 121%
Mean Particle Size
Sedigraph 10.5 microns
Granulometer 12.5 microns
GE Brightness 711
Hunter Color
L 91.1
a -1.3
b 34
X 80.8
Y 24
Z 929
Hegman -0-
Oil Adsorption SRO 33.8 grams/100 grams
Loose Density 24.5 Ibs/ft*
Surface Area 6.7 m*/gram
% passing 200 mesh 99.3
% passing 325 mesh 96.0
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BHC-2 TALC Plate 1 Cyprus Technical Center

Project No. 91-308 SEM/EDS ANALYSES September 23, 1991
Michael Clark

SEM/EDS chemistry:

Na20 = 1.5%
MgO = 115
ARO3 = 8.6
Si02 = 473
K20 = 1.1
Ca0 = 104
TiO2 = 15
MnO = 0.6
Fe203 = 174

89-28-91
3BKY XKSano

SEM/EDS chemistry:

Na20 = 1.6%
MgO = 11.7
AlRO3 = 12.0
Si02 = 46.0
K20 = 0.8
Ca0 = 10.7
TiO2 = 1.3
MnO = 04
Fe203 = 15.4

HORMELENDE GRAIN

B9-2@-91
38KV X9ma
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CYPRUS TECHNICAL CENTER--SERVICE REQUEST

a——
REQUESTED BY: I o L ANPDELS PROJECT NO.: ~ 708

. e ANALYST(S): __Hle<

Ctasir E’gdu—

__ Competitive Product Evaluation

»Other Ngw PrRoJecT

DATE SUBMITTED: -~ 7/

__ Customer Complaint
__ Customer Assistance
__ Intralab Project

Nature of Project:

MARKET AREA: _ ¢ : & Rapucs

CUSTOMER: _ Westernt Stugei

PRIORITY: __ Urgent, __1 week,

weeks, __ other

DESCRIPTION OF PROJE
Background: TeRga & TEAIMY TE 20 g

i ne  MINLE

EAVERHEAD : 65 /L TRdutnsS

———
Purpose: [ths DReeucr (<(Houen ,(%dgz 2 RNy o Ugcrenas

fnt o CRAMICS (s rRE A L fEA

AL
sdggge" Pﬂt’metfi

Lol ¢ acengDd

Samples: Number of 1- , Sample Description 2 Puianr CAny oFf Toll

Same . maTer jad

GENERAL TESTING

ANALYSES REQUIRED

" XRD mineralogy +” Sedigraph PSD v Technidyne GEB

“~"1000C LOI _+"Granulometre PSD s~ Hunter Color

__ 400C Ash " Dry Sieve Analyses X Lab

__ 105C Moisture sizes: » 200 , +32.5 £ XI¥
D/PLM Asbestos __ Wet Sieve Analyses __ Brightness

__ PLM Qualitative sizes:

__ SEM EDS Chemistry _i_/Hegman OTHER

_+"SEM Photomicrography

__ Major Element Chemistry _Ail Absorption

__ Trace Element Chemistry _—T.oose Bulk Density

__ FTIR Spectrometry __ Tapped Bulk Density

__ Acid Solubles __ Pynometer Density

__ Acid Insolubles _v"Surface Area

— pH

COMMENTS: /'4144,1 e A _Sacn /'Dixﬂun- [Tan Pedrzic 3

DISPOSITION OF SAMPLE: __ Return,

COPY REPORT TO:

etain, __ Dispose.

, Files
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MICROSCOPIC ANALYSES
FOR AMPHIBOLES AND CHRYSOTILE

REF. No. G/ 308
Product Certification____
Other Proj. &/-79&

SAMPLE DESCRIPTION [/esrran &MYZC;:/ gﬁﬁunf/rz 22
(74 o HVH Thlivet

DATE ?/ / /;// 4/ ANALYST(S) /4/%@

POLARIZED LIGHT MICROSCOPY (photos, if any, are on other side)

SAMPLE PREPARATION
Sample subjected to 10Z-ICL treatment NO YES

lleated p/ﬂ6 / YES for min. @ 70C- % recovered

suspended in 15ml of 708 1PA. 6 drops of sample are placed with a
beled glass slide and alloved to dry in air at room temperature. 1
d is applled to the dried sample and covered with a coverslip.

Approximately 0.2 grans of sample
disposable transfer pipet onto la
drop of appropriate Cargille liqui

ANALYTICAL PROCEDURE
The preparation is examined with polarized light microscopy with dispersion staining and, as needed,

phase contrast techniques. Each prep is traversed at least 5 times for the approximate length of the
cover slip each time. Amphibole gralns, 1f present, are noted. Amphibole grains are counted if

anphibole populatlon is less than approximately 0.5%

——-—-—-----—_—-————_————-———---—--——-————-———----—
_.-———_-.__—_-__-—-...——_—-.-__..._—-—-—_——-——.—_—_—_-.-—————-—...---_——----——-——————_——--—

ANALYSES FOR AMPUIBOLE ////X
TRAVERSE {{ OF AMPHIBOLE GRAINS AMPHIBOLE NOT DETECTED
: AMPHIBOLE DETECTED

1
X Amphibole

(corroborated by XRD)
Dispersion Staining colors
N-parallel
- ~ N-perpend.
Extinction:
Other:

oW
B ORRBR

COMMENTS

——-——---————-—---——-—-—----——---—-——-—-—-——-————--—--—-——-u--n-—-—--—-----—--—-
-—-..-——-—_——._—-————-—----—-————...-—.-—.—--——-—_-——-——---——-——-———-———————-——---—---—

ANALYSES FOR CHRYSOTILE

# OF CHRYSOTILE GRAINS CHRYSOTILE NOT DETECTED
CHRYSOTILE DETECTED
____X Chrysotile (approx)
Dispersion Staining coloxs
N-parallel
N-perpend.
A Extinction:
Other:

TRAVERSE

—

(3, BN U

COMMENTS
ITA-Alfaro000192




MICROSCOPIC ANALYSES
FOR AMPHIBOLES AND CHRYSOTILE

REF. No. 7/ 208
Product Certification
Other Proj._2/-20%8

SAMPLE DESCRIPTION Vlw&m~ jbmﬁﬂ jgzﬁudﬁﬁ 240
/n/h /3 Vid Thpn s

DATE____720-91 ANALYST(S) /ﬁ// <

POLARIZED LIGHT MICROSCOPY (photos, if any, &re on other gide)

SAMPLE PREPARATION
Sample subjected to 10X-HCL treatment v//NO YES
lHeated NO / YES for min. @ 70C - % recovered

ample suspended in 15ml of 708 IPA. 6 drops of sample are placed with a
o labeled glass siide and allowed to dry in alr at room temperature. 1
fquid is applled to the dried sample and covered with a coverslip.

Approximately 0.2 grams of s
disposable transfer pipet ont
drop of appropriate Cargille 1

ANALYTICAL PROCGEDURE
The preparation is examined with polarized light microscopy with dispersion stalning and, as needed,

phase contrast techniques. Each prep Is traversed at least 5 times for the approximate length of the
cover slip each time. Amphibole gralns, Lf present, are noted. Amphibole grains are counted 1f

anphibole population is less than approximately 0.53%

—-—_---——-——-----——-——--.—-—--——-—-—-——-.----———————--—----——--——-----—-——--———--
—-—-————--———--——————_-_-————_--———-—-_—--——-——n———--———-———-———-—.——

. FCAT-I's iy -
V/ﬁhALYSES FOR AMPHIBOLE
TRAVERSE # OF AMPHIBOLE GRAINS — AMPHIBOLE NOT DETECTED
1 éﬁ _____ AMPHIBOLE DETECTED
2 2 X Amphibole
3 @ (corroborated by XRD)
4 ) Dispersion Staining colors
5 @D N-parallel
~ N-perpend.
Extinction:
Other:
COMMENTS

-—---—-————-——---n-———---—--————-—----—--------
T L T D o o ot o ot 0 s e ot v oy =0 S 0 ¥ P B0 S O B P e

- - A s W O e Su Toe S WO W S
N N L L R R R v om o o o o o o B 00 8 0 0 @ 0 i =8 B

ANALYSES FOR CHRYSOTILE

# OF CHRYSOTILE GRAINS CHRYSOTILE NOT DETECTED
CHRYSOTILE DETECTED
____X Chrysotile (approx)
Dispersion Staining colors
N-parallel
N-perpend.
Extinction:
Other:

TRAVERSE

(5, BN SN )

COMMENTS
ITA-Alfaro000193




MICROSCOPIC ANALYSES
FOR AMPHIBOLES AND CHRYSOTILE

SAMPLE DESCRIPTION ngrmw .f/)u:?rr ﬁﬂu,—ﬂ/’f 2090 REF. No. 7/ 72%
Deoa  TYH  Thiines Product Certification___
v Other Proj.__¢g/-72%

DATE ?-,254// ANALYST(S)_yL &

POLARIZED LICHT MICROSCOPY (photos, if any, are oa olther side)

SAMPLE PREPARATION
Sample subjected to 102-HCL treatment V//ﬁo YES
Heated NO / YES for min. @ 70C - % recovered

Approximately 0.2 grans of sanple suspended in 15nk of 70% IPA. 6 drops of sample are placed with a
disposable transfer pipet onto labeled glass s1ide and alloved to dry in air at room temperature. 1
drop of appropriate Cargille liguid 1s applied to the dried sample and covered with a coverslip.

ANALYTICAL PROCEDURE
The preparation is examined with polarized 1ight microscopy with dispersion stainlng and, as needed,

phase contrast techniques. Each prep is traversed at least 5 times for the approximate length of the
cover slip each time. Amphibole gralns, Lf present, are noted. Mphibole grains are counted if
anphibole population is less than approximately 0.5% .
~ ANALYSES FOR AMPHIBOLE
TRAVERSE {! OF AMPHIBOLE GRAINS AMPHIBOLE NOT DETECTED
| i AMPHIBOLE DETECTED
_____X Amphibole
(corroborated by XRD)
Dispersion Staining colors
N-parallel
N-perpend.
Extinction:
Other:

(5, I NI X
O 8o by

COMMENTS
/‘7('1//1/04-/7/! 2 / Yér, (ARGE Do - REFed T»

. duZan Ll o ARAD

———-——---——————-———-—-—n-—-———---—----—---—————-—----——-—--—---.—---------------
-——————-———_——u-——-_—-—_.——————_-—..———_—-——.—--——_.-—-.----———-——-——-——--————--——--——

ANALYSES FOR CHRYSOTILE

TRAYERSE {# OF CHRYSOI'ILE GRAINS CHRYSOTILE NOT DETECTED

CHRYSOTILE DETECTED

% Chrysotile (approx)

Dispersion Staining coloxs

N-parallel

N-perpend.

Extinction:

Other:

(5, IS N

COMMENTS
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MICROSCOPIC ANALYSES
FOR AMPHIBOLES AND CHRYSOTILE

REF. No. _@/ 208
Product Certification___
Other Proj._g/-Jo¢

SAMPLE DESCRIPTION M)c (e Souger  (Trapmme 200
..({r,nm IV ThAi i anes
DALE__Y-20-%/ ANALYST(S)_ML &

POLARIZED LIGCOT MICROSCOPY (photos, if any, are on other sgide)

SAMPLE PREPARATION
Sample subjected to 10Z-HCL treatment p//’ﬁo YES
lleated NO / YES for min. @ 70C - % recovered

pended in 15ml of 70 1PA. 6 drops of sample are placed with a

d glass siide and allowed to dry in alr at room temperature. 1
he dried sample and covered with a coverslip.

Approximately 0.2 grams of sample sus

disposable transfer pipet onto labele
drop of appropriate Cargille liquid 1s applied to t

ANALYTICAL PROCEDURE

The preparation is examined with polarize
phase contrast techniques. Each prep is traverse
cover slip each time. Amphibole gralns, if present, are noted.

anphibole population is less than approximately 0.5%

-——.——--_——-_-----——-——-——.-—-—-———--————————-—--————
-————-—-———..-_—_—...—-.-———.-————--————.—-—-———.————————-—--—_——-———

--------------- -P& Supe ¥ F

AMPHIBOLE NOT DETECTED
AMPHIBOLE DETECTED

d 1ight microscopy with dispersion staining and, as needed,
d at least 5 times for the approximate length of the
Mphibole grains are counted if

‘//ZNALYSES FOR AMPHIBOLE
TRAVERSE {{_ OF AMPHIBOLE GRAINS

i _ 2,
2 -z ____ X Awmphibole
K D (corroborated by XRD)
4 D Dispersion Staining colors
5 D N-parallel
b [ ~ N-perxpend.
7 17, Extinctiont
Other:
COMMENTS

——-——-—u--—-—--.—-—---—-————-————----—————--————---——--—---—--—---—-——---—-—----
---——-———_--..———...-—-——-—.—-——-—---.--—.-—..——--_-.———--——-----—-—-—————--—---———-——

ANALYSES FOR CHRYSOTILE

TRAVERSE i#_OF CHRYSOTILE GRAINS CHRYSOTILE NOT DETECTED
CHRYSOTILE DETECTED

____X Chrysotile (approx)
Dispersion Staining coloxs
N-parallel
N-perpend.
N . Extinction:
Other:

T oy -

COMMENTS
ITA-Alfaro000195




MICROSCOPIC ANALYSES
FOR AMPHIDOLES AND CHRYSOTILE

REF. No.
Product Certification____
Other Proj.

SAMPLE DESCRIPTION

DATE ANALYST(S)

POLARIZED LIGHT MICROSCOPY (photos, if any, are on other side)

SAMPLE PREPARATION
Sample subjected to 10Z-HCL treatment NO YES
Heated NO / YES for min. @ 70C - % recovered

Approximately 0.2 grams of sample suspended in 15n1 of 70t 1PA. 6 drops of sample are placed with a
disposable transfer pipet onto labeled glass clide and alloved to dry in alir at room temperature. |
drop of appropriate Cargille liguid 1s applied to the drled sample and covered with a coverslip.

ANALYTICAL PROCEDURE
The preparation is examined with polarized light nlcroscopy with dispersion staining and, as needed,

phase contrast techniques. Each prep ls traversed at least 5 times for the approximate length of the
cover slip each time. Amphibole gralns, if present, are noted. Amphibole gralns are counted 1f

amphibole population is less than approximately 0.5%

-—-—-—-——-——---.————-———-—-—-—-_-—-—————————-—--———
————————_——_—_—-——_.-..—_.-_---—._.-..—_-—————---.._.--————.———.--—.--u—————-——--————--———-

ANALYSES FOR AMPHIBOLE

TRAVYERSE {# OF AMPHIBOLE GRAINS AMPHIBOLE NOT DETECTED

i , 7/ AMPHIBOLE DETECTED

2 { ____X Amphibole

K| (1] (corroborated by XRD)

4 2 Dispersion Staining colors

5 N-parallel_ srue’

G %ﬁ  N-perpend._ Yuu )

7 Extinction: omigue

_ Other:
COMMENTS 5/ o ‘
e N T e AR i
Wy %35 Y AEEY7 ML/ 4 ’ T ’
7 7 7 7 II/ / 7 7 7
%L '//d?/ﬂ?/ll‘doﬂ D~£ Colo o Ds N()'7A (‘/Uc.ur:.ulunv Fam // ro -

——--—--———-—-—----—-—--—-—---——--——---———-——————--———---—-—-—-— - - S W T TG W S W O
—-———-.———_—_———--.—-_———.——_———-—-—..--—-—-———-———--—-.———-—-—-—--——.———————-—————_——

ANALYSES FOR CHRYSOTILE

TRAVERSE i#_OF CHRYSOTILE GRAINS CHRYSOTILE NOT DETECTED
CHRYSOTILE DETECTED

____X Chrysotile (approx)
Dispersion Staining colors
N-parallel
N-perpend.
Extinction:
Other:

‘ (3, LN N

COMMENTS
ITA-Alfaro000196.




MICROSCOPIC ANALYSES
FOR AMPHIBOLES AND CHRYSOTILE

SAMPLE DESCRIPTION I/l/( -/9“'?4( ﬁf’numn’ 200 REF. No. _% Jo &
F?;A RvH T prerosgen Product Certification___

Other Proj._gr-79%

DATE ;z 24/ 7/ ANALYST(S) WL~

POLARIZED LIGHT MICROSCOPXY (photos, if any, are oa other side)

SAMPLE PREPARATION -
Sample subjected to 10Z-HC treatment NO YES
Heated NO / YES for 4 O min. @ 70C: % recovered

Approximately 0.2 grams of sample suspended in 15n1 of 708 IPA. 6 drops of sample are placed with a
disposable transfer pipet onto labeled glass slide and alloved to dry n air at room temperature. 1
drop of appropriate Cargille liquid s applied to the dried sample and covered with a coverslip.

ANALYTICAL PROCEDURE
The preparation is examined with polarized 1ight microscopy with dispersion staining and, as needed,

phase contrast techniques. Each prep Is traversed at least 5 times for the approximate length of the
cover slip each time. Amphibole gralns, LI present, are noted. Amphibole grains are counted 1f
anphibole population is less than approximately 0.53% .

——-—._——.——-—--.-———-———-—--—-—-———————-————-——-———-—
————-—--—-——___...-—_—_———-———-—_—_-—-————-————.-———-—_-—-—---—-—-———.——-—-———

/ Seipe ]
ANALYSES FOR AMPHIBOLE
TRAVERSE { OF AMPHIBOLE GRAINS AMPHIBOLE NOT DETECTED
1 i —AMPHIBOLE DETECTED
1 X Amphibole
3 P (corroborated by XRD)
4 / Dispersion Staining colors
5 Y N-parallel
N-perpend.
Extinction:
_ Other:
COFMENTS . | -
Qecr  Foreck {//'q 5 %2 ¥ .//22if + '74/() ] %z # ‘/I/G ;
A T NollTE
ANALYSES FOR CHRYSOTILE
TRAVERSE ## OF CHRYSOTILE GRAINS CHRYSOTILE NOT DETECTED
1 CHRYSOTILE DETECTED
2 % Chrysotile (approx)
3 Dispersion Staining colors
4 N-parallel
5 N-perpend.
Extinections
Other:s
COMMENTS
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