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SGS Minerals Services

Standard Bond Ball Mill Grindability Test

Project  No.: 11976-001 Product:  Minus 6 Mesh Date: SEPT 23 2008

Sample.: Y6-8 COMP

Purpose: To determine the ball mill grindability of the sample in terms of a Bond                  
work index number.

Procedure: The equipment and procedure duplicate the Bond method for                   
determining ball mill work indices.

Test Conditions: Mesh of grind: 150 mesh
Test feed weight (700 mL): 1171 grams
Equivalent to : 1673 kg/m³  at Minus 6 mesh
Weight % of the undersize material in the ball mill feed: 8.4 %
Weight of undersize product for 250% circulating load: 335 grams

Results: Average for Last Three Stages = Circulation load

CALCULATION OF A BOND WORK INDEX

       P1 = 100% passing size of the product 106 microns
       Grp = Grams per revolution 0.91 grams
       P80 = 80% passing size of product 91 microns
       F80 = 80% passing size of the feed 1816 microns

BWI = 20.2 (imperial)

BWI = 22.3 (metric)                  

0.91g. 260%

BWI = 44.5

P1 x xGrp0.23 0.82 10 10
P F{ {
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Grindability Test Data Project  No.: 11976-001 Test No.: Y6-8 COMP

Undersize U'Size Undersize Product Project  No.: 11976-001 Test No.: Y6-8 COMP
Stage New In To Be In Per Mill
No. Revs Feed Feed Ground Product Total Rev

(grams) (grams) (grams) (grams) (grams) (grams)
1 150 1,171 98 236 249 151 1.00
2 313 249 21 314 326 305 0.97
3 315 326 27 307 333 306 0.97
4 316 333 28 307 341 313 0.99
5 309 341 29 306 311 282 0.91
6 338 311 26 308 336 310 0.92
7 334 336 28 306 328 300 0.90

Average for Last Three Stages = 325g. 0.91g.

Feed K80
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

6 3,360 0.0 0.0 0.0 100.0
7 2,800 21.4 3.1 3.1 96.9
8 2,360 41.6 5.9 9.0 91.0
10 1,700 95.2 13.6 22.5 77.5
14 1,180 99.0 14.1 36.7 63.3
20 850 81.1 11.6 48.2 51.8
28 600 74.9 10.7 58.9 41.1
35 425 66.5 9.5 68.4 31.6
48 300 60.8 8.7 77.0 23.0
65 212 47.5 6.8 83.8 16.2
100 150 29.0 4.1 87.9 12.1
150 106 25.6 3.6 91.6 8.4
Pan -106 59.0 8.4 100.0 0.0

Total - 701.6 100.0 - -

K80 1,816

Product K80
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.0 0.0 0.0 100.0
150 106 0.0 0.0 0.0 100.0
170 90 32.5 21.3 21.3 78.7
200 75 19.2 12.6 33.9 66.1
270 53 26.3 17.2 51.1 48.9
400 38 17.0 11.1 62.3 37.7
Pan -38 57.6 37.7 100.0 0.0

Total - 152.6 100.0 - -

K80 91

F80 

(microns)
P80 

(microns)
Grams per 
Revolution

BWI 
(kWh/t)

P100 

(microns)
Feed 

passing (%)

1816 91 0.91 22.3 106 8.4

Particle Size Distribution
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SGS Minerals Services

Standard Bond Ball Mill Grindability Test

Project  No.: 11976-001 Product:  Minus 6 Mesh Date: SEPT 24 2008

Sample.: Y 9+ COMP

Purpose: To determine the ball mill grindability of the sample in terms of a Bond                  
work index number.

Procedure: The equipment and procedure duplicate the Bond method for                   
determining ball mill work indices.

Test Conditions: Mesh of grind: 150 mesh
Test feed weight (700 mL): 1185 grams
Equivalent to : 1693 kg/m³  at Minus 6 mesh
Weight % of the undersize material in the ball mill feed: 8.7 %
Weight of undersize product for 250% circulating load: 339 grams

Results: Average for Last Three Stages = Circulation load

CALCULATION OF A BOND WORK INDEX

       P1 = 100% passing size of the product 106 microns
       Grp = Grams per revolution 1.09 grams
       P80 = 80% passing size of product 91 microns
       F80 = 80% passing size of the feed 1909 microns

BWI = 17.3 (imperial)

BWI = 19.1 (metric)                  

1.09g. 252%

BWI = 44.5

P1 x xGrp0.23 0.82 10 10
P F{ {
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Grindability Test Data Project  No.: 11976-001 Test No.: Y 9+ COMP

Undersize U'Size Undersize Product Project  No.: 11976-001 Test No.: Y 9+ COMP
Stage New In To Be In Per Mill
No. Revs Feed Feed Ground Product Total Rev

(grams) (grams) (grams) (grams) (grams) (grams)
1 150 1,185 103 236 283 180 1.20
2 261 283 25 314 329 304 1.17
3 266 329 29 310 334 305 1.15
4 270 334 29 310 327 298 1.10
5 281 327 28 310 340 312 1.11
6 279 340 29 309 330 301 1.08
7 288 330 29 310 339 310 1.08

Average for Last Three Stages = 336g. 1.09g.

Feed K80
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

6 3,360 0.0 0.0 0.0 100.0
7 2,800 23.8 3.6 3.6 96.4
8 2,360 40.2 6.1 9.7 90.3
10 1,700 102.4 15.5 25.1 74.9
14 1,180 97.1 14.7 39.8 60.2
20 850 70.4 10.6 50.4 49.6
28 600 68.2 10.3 60.7 39.3
35 425 55.0 8.3 69.0 31.0
48 300 51.5 7.8 76.8 23.2
65 212 38.5 5.8 82.6 17.4
100 150 33.2 5.0 87.7 12.3
150 106 24.3 3.7 91.3 8.7
Pan -106 57.4 8.7 100.0 0.0

Total - 662.0 100.0 - -

K80 1,909

Product K80
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.0 0.0 0.0 100.0
150 106 0.0 0.0 0.0 100.0
170 90 31.9 20.7 20.7 79.3
200 75 18.3 11.9 32.6 67.4
270 53 27.4 17.8 50.5 49.5
400 38 16.4 10.7 61.1 38.9
Pan -38 59.8 38.9 100.0 0.0

Total - 153.8 100.0 - -

K80 91

F80 

(microns)
P80 

(microns)
Grams per 
Revolution

BWI 
(kWh/t)

P100 

(microns)
Feed 

passing (%)

1909 91 1.09 19.1 106 8.7

Particle Size Distribution
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SGS Minerals Services STANDARD BOND ABRASION TEST

STANDARD BOND ABRASION TEST Final Product Test :  Abrasion
Sample: MASTER COMP

Project No.: 11976-001 Test :Abrasion Date: SEPT 5 2008 Microns Mesh Weight                     % Weight
Grams Ind. Cum. Passing

Sample: MASTER COMP
13,330 1/2 in 90.5 11.1 11.1 88.9
9,423 3/8 in 107.8 13.2 24.2 75.8

Purpose: To determine the Abrasion Index of the sample 6,680 3 66.3 8.1 32.3 67.7
4,699 4 38.2 4.7 37.0 63.0

Procedure: The equipment and procedure duplicate the Bond method for 3,327 6 24.5 3.0 40.0 60.0
determining an abrasion index. 2,362 8 18.1 2.2 42.2 57.8

1,651 10 18.0 2.2 44.4 55.6
Feed: 1600 grams minus 3/4 inch plus 1/2 inch fraction 1,168 14 17.0 2.1 46.4 53.6

833 20 17.5 2.1 48.6 51.4
589 28 34.0 4.2 52.7 47.3

Results: Original paddle weight, grams: 94.2008 417 35 48.8 6.0 58.7 41.3
Final paddle weight, grams: 93.8197 295 48 68.5 8.4 67.1 32.9

208 65 60.5 7.4 74.4 25.6
Abrasion Index, Ai: 0.3811 147 100 53.1 6.5 80.9 19.1

-147 -100 156.2 19.1 100.0 -
Total 819.0 100.0 - -

Predicted Wear Rates:
lb/kwh kg/kwh

Wet rod mill, rods: 0.35*(Ai-0.020)^0.20 0.29 0.13
Wet rod mill, liners: 0.035*(Ai-0.015)^0.30 0.026 0.012

Wet ball mill, balls: (1) 0.35*(Ai-0.015)^0.33 0.25 0.114
Wet ball mill, liners: (1) 0.026*(Ai-0.015)^0.30 0.019 0.0087

Dry ball mill, balls: (2) 0.05*(Ai)^0.5 0.031 0.014
Dry ball mill, liners: (2) 0.005*(Ai)^0.5 0.0031 0.0014

Crusher, liners: (3) (Ai+0.22)/11 0.055 0.025

Roll crusher, shells: (Ai/10)^0.67 0.112 0.051

(1)  overflow and grate discharge types
(2)  grate discharge type
(3)  gyratory, jaw, cone

Cumulative Percent Passing vs. Particle Size
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SGS Minerals Services STANDARD BOND ABRASION TEST

STANDARD BOND ABRASION TEST Final Product Test :  Abrasion
Sample: G 1 COMP

Project No.: 11976-001 Test :Abrasion Date: SEPT 25 2008 Microns Mesh Weight                     % Weight
Grams Ind. Cum. Passing

Sample: G 1 COMP
13,330 1/2 in 22.4 2.9 2.9 97.1
9,423 3/8 in 100.3 13.2 16.1 83.9

Purpose: To determine the Abrasion Index of the sample 6,680 3 82.5 10.8 26.9 73.1
4,699 4 41.0 5.4 32.3 67.7

Procedure: The equipment and procedure duplicate the Bond method for 3,327 6 31.4 4.1 36.4 63.6
determining an abrasion index. 2,362 8 20.0 2.6 39.0 61.0

1,651 10 20.0 2.6 41.6 58.4
Feed: 1600 grams minus 3/4 inch plus 1/2 inch fraction 1,168 14 17.2 2.3 43.9 56.1

833 20 14.7 1.9 45.8 54.2
589 28 31.3 4.1 49.9 50.1

Results: Original paddle weight, grams: 93.9703 417 35 45.2 5.9 55.9 44.1
Final paddle weight, grams: 93.4885 295 48 64.5 8.5 64.3 35.7

208 65 59.9 7.9 72.2 27.8
Abrasion Index, Ai: 0.4818 147 100 52.8 6.9 79.1 20.9

-147 -100 159.4 20.9 100.0 -
Total 762.6 100.0 - -

Predicted Wear Rates:
lb/kwh kg/kwh

Wet rod mill, rods: 0.35*(Ai-0.020)^0.20 0.30 0.14
Wet rod mill, liners: 0.035*(Ai-0.015)^0.30 0.028 0.013

Wet ball mill, balls: (1) 0.35*(Ai-0.015)^0.33 0.27 0.123
Wet ball mill, liners: (1) 0.026*(Ai-0.015)^0.30 0.021 0.0094

Dry ball mill, balls: (2) 0.05*(Ai)^0.5 0.035 0.016
Dry ball mill, liners: (2) 0.005*(Ai)^0.5 0.0035 0.0016

Crusher, liners: (3) (Ai+0.22)/11 0.064 0.029

Roll crusher, shells: (Ai/10)^0.67 0.131 0.059

(1)  overflow and grate discharge types
(2)  grate discharge type
(3)  gyratory, jaw, cone

Cumulative Percent Passing vs. Particle Size
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SGS Minerals Services STANDARD BOND ABRASION TEST

STANDARD BOND ABRASION TEST Final Product Test :  Abrasion
Sample: G2 COMP

Project No.: 11976-001 Test :Abrasion Date: OCT 1 2008 Microns Mesh Weight                     % Weight
Grams Ind. Cum. Passing

Sample: G2 COMP
13,330 1/2 in 63.5 7.7 7.7 92.3
9,423 3/8 in 106.9 13.0 20.7 79.3

Purpose: To determine the Abrasion Index of the sample 6,680 3 90.9 11.0 31.7 68.3
4,699 4 41.9 5.1 36.8 63.2

Procedure: The equipment and procedure duplicate the Bond method for 3,327 6 26.2 3.2 40.0 60.0
determining an abrasion index. 2,362 8 16.8 2.0 42.1 57.9

1,651 10 18.6 2.3 44.3 55.7
Feed: 1600 grams minus 3/4 inch plus 1/2 inch fraction 1,168 14 17.1 2.1 46.4 53.6

833 20 18.1 2.2 48.6 51.4
589 28 36.0 4.4 53.0 47.0

Results: Original paddle weight, grams: 93.9433 417 35 49.2 6.0 58.9 41.1
Final paddle weight, grams: 93.5568 295 48 67.6 8.2 67.1 32.9

208 65 61.3 7.4 74.6 25.4
Abrasion Index, Ai: 0.3865 147 100 52.0 6.3 80.9 19.1

-147 -100 157.2 19.1 100.0 -
Total 823.3 100.0 - -

Predicted Wear Rates:
lb/kwh kg/kwh

Wet rod mill, rods: 0.35*(Ai-0.020)^0.20 0.29 0.13
Wet rod mill, liners: 0.035*(Ai-0.015)^0.30 0.026 0.012

Wet ball mill, balls: (1) 0.35*(Ai-0.015)^0.33 0.25 0.115
Wet ball mill, liners: (1) 0.026*(Ai-0.015)^0.30 0.019 0.0088

Dry ball mill, balls: (2) 0.05*(Ai)^0.5 0.031 0.014
Dry ball mill, liners: (2) 0.005*(Ai)^0.5 0.0031 0.0014

Crusher, liners: (3) (Ai+0.22)/11 0.055 0.025

Roll crusher, shells: (Ai/10)^0.67 0.113 0.051

(1)  overflow and grate discharge types
(2)  grate discharge type
(3)  gyratory, jaw, cone

Cumulative Percent Passing vs. Particle Size
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SGS Minerals Services STANDARD BOND ABRASION TEST

STANDARD BOND ABRASION TEST Final Product Test :  Abrasion
Sample: G3 COMP

Project No.: 11976-001 Test :Abrasion Date:  SEPT 22 2008 Microns Mesh Weight                     % Weight
Grams Ind. Cum. Passing

Sample: G3 COMP
13,330 1/2 in 136.7 16.0 16.0 84.0
9,423 3/8 in 183.2 21.4 37.4 62.6

Purpose: To determine the Abrasion Index of the sample 6,680 3 70.3 8.2 45.6 54.4
4,699 4 29.2 3.4 49.0 51.0

Procedure: The equipment and procedure duplicate the Bond method for 3,327 6 18.7 2.2 51.2 48.8
determining an abrasion index. 2,362 8 12.4 1.4 52.6 47.4

1,651 10 10.8 1.3 53.9 46.1
Feed: 1600 grams minus 3/4 inch plus 1/2 inch fraction 1,168 14 8.7 1.0 54.9 45.1

833 20 9.5 1.1 56.0 44.0
589 28 19.3 2.3 58.3 41.7

Results: Original paddle weight, grams: 94.3940 417 35 31.0 3.6 61.9 38.1
Final paddle weight, grams: 93.9974 295 48 52.1 6.1 68.0 32.0

208 65 54.6 6.4 74.3 25.7
Abrasion Index, Ai: 0.3966 147 100 54.1 6.3 80.6 19.4

-147 -100 165.7 19.4 100.0 -
Total 856.3 100.0 - -

Predicted Wear Rates:
lb/kwh kg/kwh

Wet rod mill, rods: 0.35*(Ai-0.020)^0.20 0.29 0.13
Wet rod mill, liners: 0.035*(Ai-0.015)^0.30 0.026 0.012

Wet ball mill, balls: (1) 0.35*(Ai-0.015)^0.33 0.25 0.116
Wet ball mill, liners: (1) 0.026*(Ai-0.015)^0.30 0.019 0.0088

Dry ball mill, balls: (2) 0.05*(Ai)^0.5 0.031 0.014
Dry ball mill, liners: (2) 0.005*(Ai)^0.5 0.0031 0.0014

Crusher, liners: (3) (Ai+0.22)/11 0.056 0.025

Roll crusher, shells: (Ai/10)^0.67 0.115 0.052

(1)  overflow and grate discharge types
(2)  grate discharge type
(3)  gyratory, jaw, cone

Cumulative Percent Passing vs. Particle Size
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SGS Minerals Services STANDARD BOND ABRASION TEST

STANDARD BOND ABRASION TEST Final Product Test :  Abrasion
Sample: L 1 COMP

Project No.: 11976-001 Test :Abrasion Date:  SEPT 24 2008 Microns Mesh Weight                     % Weight
Grams Ind. Cum. Passing

Sample: L 1 COMP
13,330 1/2 in 117.2 15.1 15.1 84.9
9,423 3/8 in 117.8 15.2 30.3 69.7

Purpose: To determine the Abrasion Index of the sample 6,680 3 71.9 9.3 39.6 60.4
4,699 4 35.5 4.6 44.2 55.8

Procedure: The equipment and procedure duplicate the Bond method for 3,327 6 24.1 3.1 47.3 52.7
determining an abrasion index. 2,362 8 13.9 1.8 49.1 50.9

1,651 10 12.6 1.6 50.7 49.3
Feed: 1600 grams minus 3/4 inch plus 1/2 inch fraction 1,168 14 10.3 1.3 52.1 47.9

833 20 9.5 1.2 53.3 46.7
589 28 18.7 2.4 55.7 44.3

Results: Original paddle weight, grams: 94.3990 417 35 29.7 3.8 59.5 40.5
Final paddle weight, grams: 93.9703 295 48 50.2 6.5 66.0 34.0

208 65 54.2 7.0 73.0 27.0
Abrasion Index, Ai: 0.4287 147 100 50.4 6.5 79.5 20.5

-147 -100 158.6 20.5 100.0 -
Total 774.6 100.0 - -

Predicted Wear Rates:
lb/kwh kg/kwh

Wet rod mill, rods: 0.35*(Ai-0.020)^0.20 0.29 0.13
Wet rod mill, liners: 0.035*(Ai-0.015)^0.30 0.027 0.012

Wet ball mill, balls: (1) 0.35*(Ai-0.015)^0.33 0.26 0.119
Wet ball mill, liners: (1) 0.026*(Ai-0.015)^0.30 0.020 0.0091

Dry ball mill, balls: (2) 0.05*(Ai)^0.5 0.033 0.015
Dry ball mill, liners: (2) 0.005*(Ai)^0.5 0.0033 0.0015

Crusher, liners: (3) (Ai+0.22)/11 0.059 0.027

Roll crusher, shells: (Ai/10)^0.67 0.121 0.055

(1)  overflow and grate discharge types
(2)  grate discharge type
(3)  gyratory, jaw, cone

Cumulative Percent Passing vs. Particle Size
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SGS Minerals Services STANDARD BOND ABRASION TEST

STANDARD BOND ABRASION TEST Final Product Test :  Abrasion
Sample: L2 COMP

Project No.: 11976-001 Test :Abrasion Date:  SEPT 23 2008 Microns Mesh Weight                     % Weight
Grams Ind. Cum. Passing

Sample: L2 COMP
13,330 1/2 in 32.2 3.9 3.9 96.1
9,423 3/8 in 47.2 5.7 9.6 90.4

Purpose: To determine the Abrasion Index of the sample 6,680 3 74.7 9.1 18.7 81.3
4,699 4 45.7 5.5 24.2 75.8

Procedure: The equipment and procedure duplicate the Bond method for 3,327 6 29.4 3.6 27.8 72.2
determining an abrasion index. 2,362 8 25.8 3.1 30.9 69.1

1,651 10 26.1 3.2 34.1 65.9
Feed: 1600 grams minus 3/4 inch plus 1/2 inch fraction 1,168 14 27.8 3.4 37.5 62.5

833 20 29.2 3.5 41.0 59.0
589 28 61.2 7.4 48.4 51.6

Results: Original paddle weight, grams: 93.9974 417 35 77.9 9.4 57.9 42.1
Final paddle weight, grams: 93.7595 295 48 91.8 11.1 69.0 31.0

208 65 67.3 8.2 77.2 22.8
Abrasion Index, Ai: 0.2379 147 100 53.4 6.5 83.7 16.3

-147 -100 134.7 16.3 100.0 -
Total 824.4 100.0 - -

Predicted Wear Rates:
lb/kwh kg/kwh

Wet rod mill, rods: 0.35*(Ai-0.020)^0.20 0.26 0.12
Wet rod mill, liners: 0.035*(Ai-0.015)^0.30 0.022 0.010

Wet ball mill, balls: (1) 0.35*(Ai-0.015)^0.33 0.21 0.097
Wet ball mill, liners: (1) 0.026*(Ai-0.015)^0.30 0.017 0.0075

Dry ball mill, balls: (2) 0.05*(Ai)^0.5 0.024 0.011
Dry ball mill, liners: (2) 0.005*(Ai)^0.5 0.0024 0.0011

Crusher, liners: (3) (Ai+0.22)/11 0.042 0.019

Roll crusher, shells: (Ai/10)^0.67 0.082 0.037

(1)  overflow and grate discharge types
(2)  grate discharge type
(3)  gyratory, jaw, cone

Cumulative Percent Passing vs. Particle Size
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Appendix E – Related Grinding Reports 
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MMAACCLLEEOODD  LLAAKKEE  CCIIRRCCUUIITT  BBAASSEEDD  OONN  SSMMAALLLL--SSCCAALLEE  DDAATTAA  

 
prepared for 

WWEESSTTEERRNN  TTRROOYY  CCAAPPIITTAALL  RREESSOOUURRCCEESS  IINNCC.. 
Project 11976-001 – Grinding Circuit Design Report 

December 18, 2008 

 

 

NOTE:  
This report refers to the samples as received. 

The practice of this Company in issuing reports of this nature is to require the recipient not to 
publish the report or any part thereof without the written consent of SGS Minerals Services. 
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Introduction 

Mr. Wayne Holmstead, of Western Troy Capital Resources Inc. (Western Troy) requested that 

SGS Minerals Services (SGS) perform a grindability study on samples from the MacLeod Lake 

deposit located in Quebec, Canada.  The bench-scale results were then used to design a grinding 

circuit.  

 

Messieurs Mathieu Bélisle and Ghislain Belzil of Genivar provided the design criteria. 

 

This report presents the grinding circuit design.  The grindability test details were presented in a 

separate report. 
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Summary 

The grindability test results performed on ten MacLeod Lake samples were used to design an 

autogenous grinding circuit, using the JKSimMet software.  The objective was to develop a 

grinding circuit capable of milling 6,000 t/d (272 t/h at 92% availability) from a feed F80 of 

154 mm to a final P80 of 140 microns.  The circuit design details are discussed in Section 2 of the 

Discussion and the simulations are summarised in Table E1. The effect of SAG mill size, 

classification screen size and circuit configuration were investigated. 

 
Table E1. JKSimMet Simulations Summary 

SAG Mill Circuit Ball Mill Overall

JKFile 
Name Sample ID

Mill Size 
(Nom. dia x 

EGL)

Feed 
Rate

Ball 
Charge

Mill 
Speed

Grate 
Size

Class. 
Slots 
Size

Rec. T80
Gross Power 
Requirement

P80
Gross Power 
Requirement

Total 
Gross 
Power

Gross 
Power 
Req.

File Dia. Lght tpd % Vol % of Cr. mm mm % μm kW kWh/t μm kW kWh/t kW kWh/t
1 SIM-01 Y9+ 21.0' x 8.0' 6000 15 75 50 12.7 11 1,848 1,453 5.3 190 2,107 7.8 3,560 13.1
2 SIM-02 Y9+ 22.0' x 9.0' 6000 12 75 50 12.7 11 1,493 1,689 6.2 179 2,107 7.8 3,796 14.0
3 SIM-03 Y9+ 22.0' x 12.0' 6000 10 75 50 12.7 10 991 2,055 7.6 160 2,107 7.8 4,162 15.3
4 SIM-04 Y9+ 22.0' x 9.0' 6000 12 75 50 6.35 20 983 1,703 6.3 161 2,107 7.8 3,810 14.0
5 SIM-05 Y9+ 22.0' x 9.0' 6000 12 75 50 3.35 29 712 1,715 6.3 141 2,107 7.8 3,822 14.1
6 SIM-06 Y9+ 22.0' x 9.0' 6000 12 75 25 - - 1,928 1,682 6.2 189 2,107 7.8 3,789 13.9
7 SIM-07 Y9+ 22.0' x 9.0' 6000 13 75 12.7 - - 840 1,729 6.4 153 2,107 7.8 3,836 14.1
8 SIM-08 Master Comp 22.0' x 9.0' 6000 12 69 50 3.35 21 576 1,542 5.7 146 2,107 7.8 3,649 13.4
9 SIM-09 Y1 22.0' x 9.0' 6000 12 73 50 3.35 26 620 1,657 6.1 133 2,107 7.8 3,764 13.9
10 SIM-10 Y2-3 22.0' x 9.0' 6000 12 70 50 3.35 22 571 1,576 5.8 133 2,107 7.8 3,683 13.6
11 SIM-11 Y4-5 22.0' x 9.0' 6000 12 66 50 3.35 18 508 1,474 5.4 146 2,107 7.8 3,581 13.2
12 SIM-12 Y6-8 22.0' x 9.0' 6000 12 69 50 3.35 21 568 1,551 5.7 148 2,107 7.8 3,658 13.5
13 SIM-13 L1 22.0' x 9.0' 6000 12 74 50 3.35 27 648 1,669 6.1 139 2,107 7.8 3,776 13.9
14 SIM-14 L2 22.0' x 9.0' 6000 12 62 50 3.35 14 441 1,367 5.0 145 2,107 7.8 3,474 12.8
15 SIM-15 G1 22.0' x 9.0' 6000 12 69 50 3.35 21 541 1,549 5.7 124 2,107 7.8 3,656 13.5
16 SIM-16 G2 22.0' x 9.0' 6000 12 69 50 3.35 20 546 1,530 5.6 145 2,107 7.8 3,637 13.4
17 SIM-17 G3 22.0' x 9.0' 6000 12 70 50 3.35 22 579 1,566 5.8 138 2,107 7.8 3,673 13.5
Average* - - - - 12 70 50 3.35 22 574 1,563 5.8 140 2,107 7.8 3,670 13.5
*Includes SIM-05 and SIM-08 to SIM-17  

 

The recommended SAG mill is a 22.0’ x 9.0’ EGL, with internal dimensions 6.50 x 2.74 m 

operating in a SAB mode and closed with a 3.35 mm screen.  The simulations were performed 

with 50 mm grates.  The grate size might have to be reduced if the recycle is too high.  The mill 

shell was designed to operate up to 15% ball charge.  A 2,700 HP motor is recommended on the 

SAG mill.  One 15.0’ x 22.0’ ball mill with internal dimension 4.39 x 6.52 m, and fitted with a 

3,400 HP motor is recommended as secondary mill.  The final design should be confirmed with 

the supplier.  A summary of the JKSimMet grinding circuit design is presented in Table E2.   
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Table E2. JKSimMet Circuit Design Summary 

Mill Dimensions SAG Mill Ball Mill Overall

Nominal Diameter (feet) 22.0 15.0 -
Inside Liner Diameter (feet) 21.3 14.4 -
Inside Liner Diameter (metre) 6.50 4.39 -
Nominal Length (feet) 10.5 22.0 -
Effective Grinding Length (feet) 9.0 21.4 -
Effective Grinding Length (metre) 2.74 6.52 -
Cone Angle (°) 15 0 -
Number of Equipment 1 1 -
Critical Speed (RPM) 16.9 20.6 -
% of Critical Speed (%) 75 75 -
Feed and discharge end cone angles of 15 degree are assumed for the SAG mill only

Grinding Balls
Diameter Recommended  (inch) 5 1 -
Design Ball Charge (%Vol.) 12 35 -
Maximum Ball Charge 15 40 -
Design Total Charge (%Vol) 25 - -

Design Criteria
Feed Rate (t/d) 6000 6000 6000
Availability (%) 92.0 92.0 92.0
Feed Rate (t/h) 272 272 272
Gross Power Draw (kW) 1715 2107 3822
Gross Power Draw (HP) 2299 2824 5123
Drive Efficiency 0.95 0.95 -
Net Power Draw (kW) 1629 2002 3631
Power Utilisation (% of Installed) 85 83 -
Installed Power (kW) 2014 2536 4551
Installed Power (HP) 2700 3400 6100  

 
Note that the ore had extremely unusual grindability characteristics with very low RWI/DWI and 

very high BWI.  This is good material for SAG milling, but the fast breakage of the coarse/soft 

component into finer/harder sand-size material may result in uncontrollable circulating loads 

which would require optimisation of the grate and classification sizes.  The JKSimMet model in 

its current form does not capture this aspect, so the fine breakage rates were increased to have a 

better representation, but the ultimate effect can only be established in the plant, or in a pilot 

plant.  A drop-weight test or a MacPherson test would also provide useful indication.       
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Discussion 

1.  Grindability Testing Review 

Ten individual samples, as well as one master composite were submitted to the SMC test, the 

Bond ball mill grindability test and the UCS test.  The master composite, as well as the L1, L2, 

G1, G2 and G3 samples were also submitted to the Bond rod mill grindability and the Bond 

abrasion tests.  A summary of the grindability test results is presented in Table E3.  The sample 

preparation details, as well as the details of the grindability test results were reported separately, 

under the same project number.  Note that the “Y” composites represent the ore that will be 

mined during a specific period of time.  For example, sample Y1 represents the first year of 

operation, Y2-3 the second and third years, etc.  The L1 and L2 composites represent the Gneiss 

and Schist lithologies, respectively.  The G1, G2 and G3 composites were prepared based on 

different Cu/Mo ratios. 

 
Table E3. Grindability Tests Results Summary 

Sample Rock Density SMC Parameters Work Indices (kWh/t) AI UCS
Name (g/cm3) A x b DWI RWI BWI (g) (MPa)
Master Comp 2.71 88.6 3.0 10.5 21.8 0.381 60.7
Y1 2.78 69.3 4.0 - 19.5 - 72.9
Y2-3 2.76 82.2 3.4 - 20.3 - 76.8
Y4-5 2.79 104 2.7 - 23.6 - 26.5
Y6-8 2.84 88.3 3.2 - 22.3 - 70.9
Y9+ 2.79 61.7 4.5 - 19.1 - 59.1
L1 2.69 67.1 4.0 10.8 19.7 0.429 63.8
L2 2.88 141 2.1 10.3 25.7 0.238 45.6
G1 2.79 87.4 3.2 9.9 19.7 0.482 60.4
G2 2.75 90.6 3.0 10.4 22.3 0.387 56.3
G3 2.77 83.7 3.3 10.8 20.7 0.397 77.6  
 
The samples were generally soft with respect to resistance to impact breakage (A x b) and to 

Bond rod mill work index (RWI), but very hard at ball mill size (BWI) and abrasive.   
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2. Circuit Design 

A grinding circuit design was performed using the results of the grindability tests in conjunction 

with the JKSimMet software and the third theory of comminution.   

 

2.1. Design Criteria 

The client requested that the mill be designed to handle a throughput rate of 6,000 t/d (272 t/h at 

92% availability) at a final grind P80 of 140 microns.  The requested feed size, F80, was 

154 mm, which is very coarse, considering the hardness of the ore.  The initial design criteria 

provided by Genivar are summarised below and the feed PSA that was used for the simulations 

is presented in Figure E1.   

 
Design Criteria:  
Daily Tonnage: 6,000 t/d   
Utilisation Rate:  92%  
Throughput Rate: 272 t/h  
F80 : 154 mm  
Final P80 : 140 microns  
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Figure E1. SAG Feed Particle Size Distributions 
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The design was performed on two different flowsheet scenarios, which are represented in their 

simplified form in Figures E2 and E3.  The first option was a standard SAB (SAG mill followed 

by ball mill) configuration, closed with a classification screen.  The second scenario was an open 

SAB circuit.   

 

 
Figure E2: SAB Close Circuit Configuration 

 

 
Figure E3: SAB Open Circuit Configuration 
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2.2. Simulation Results 

The simulations were performed in two steps: 
 

1- Scoping simulations were performed on the hardest sample in terms of ‘A x b’, in order 
to select the best circuit configuration.  The effect of SAG mill dimension, screen size 
and circuit configuration was investigated. 

2- The variability samples were simulated (at constant throughput rate and ball charge) 
based on the selected design, in order to evaluate the potential variability in kWh/t and 
grind for the selected circuit.  The mill speed was varied to control the load level.     

 
The simulations were performed for a daily throughput rate of 6,000 t/d, and a final grind of 

140 microns.  All the simulations were performed with a SAG mill charge level of 25%, which is 

the average in the JKSimMet model database, and is considered optimal for throughput.  The 

base case simulations were performed with a 12.7 mm screen and a maximum of 25-30% recycle 

rate.  Additional simulations were performed with finer screens of 6.35 and 3.35 mm.  The SAG 

mill speed was assumed at 75% of the critical speed for the scoping simulations.  The power 

requirement to the ball mill circuit was calculated using the Bond work index and the third 

theory of comminution, after correction for the fines in the SAG product with the phantom 

cyclone technique.   

 

The results of the simulations are presented in Tables E4 and E5. Sample Y9+, representing ores 

that will be processed in the 9th year of operation and beyond, was used for the scoping 

simulations (SIM-01 to SIM-07).  This sample was the hardest sample with respect to resistance 

to impact breakage (A x b of 61.7), and this approach is therefore conservative.  
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Table E4. JKSimMet Simulation Summary - SAG Mill 
SAG Mill Circuit

JKFile 
Name Sample ID Circuit 

Config.

Mill Size 
(Nom. dia x 

EGL)

Mill Size 
(inside 
liners)

Feed Rate at 
92% 

Availability

Feed Size 
(mm)

Pebble 
Crush.

Ball 
Size

Ball 
Charge

Mill 
Charge %Sol. Mill Speed Grate 

Size

Class. 
Slots 
Size

Recycle T80
Gross Power 
Requirement

File Dia. Lght Meter t/h tpd -12.7  F80 (Y/N) mm % Vol % Vol w/w % of Cr. RPM mm mm t/h % μm kW HP kWh/t
1 SIM-01 Y9+ Closed 21.0' x 8.0' 6.20 x 2.44 272 6,000 21.5 154 N 125 15 25 65 75 12.7 50 12.7 30 11 1,848 1,453 1,948 5.3
2 SIM-02 Y9+ Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 75 12.4 50 12.7 31 11 1,493 1,689 2,264 6.2
3 SIM-03 Y9+ Closed 22.0' x 12.0' 6.50 x 3.66 272 6,000 21.5 154 N 125 10 25 65 75 12.4 50 12.7 28 10 991 2,055 2,755 7.6
4 SIM-04 Y9+ Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 75 12.4 50 6.35 54 20 983 1,703 2,283 6.3
5 SIM-05 Y9+ Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 75 12.4 50 3.35 78 29 712 1,715 2,299 6.3
6 SIM-06 Y9+ Opened 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 75 12.4 25 - - - 1,928 1,682 2,255 6.2
7 SIM-07 Y9+ Opened 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 13 25 65 75 12.4 12.7 - - - 840 1,729 2,318 6.4
8 SIM-08 Master Comp Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 64 69 11.5 50 3.35 57 21 576 1,542 2,067 5.7
9 SIM-09 Y1 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 73 12.1 50 3.35 70 26 620 1,657 2,221 6.1
10 SIM-10 Y2-3 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 70 11.6 50 3.35 60 22 571 1,576 2,113 5.8
11 SIM-11 Y4-5 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 66 11.0 50 3.35 49 18 508 1,474 1,976 5.4
12 SIM-12 Y6-8 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 69 11.4 50 3.35 57 21 568 1,551 2,079 5.7
13 SIM-13 L1 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 64 74 12.3 50 3.35 73 27 648 1,669 2,237 6.1
14 SIM-14 L2 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 66 62 10.3 50 3.35 38 14 441 1,367 1,832 5.0
15 SIM-15 G1 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 69 11.5 50 3.35 56 21 541 1,549 2,076 5.7
16 SIM-16 G2 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 69 11.4 50 3.35 55 20 546 1,530 2,051 5.6
17 SIM-17 G3 Closed 22.0' x 9.0' 6.50 x 2.74 272 6,000 21.5 154 N 125 12 25 65 70 11.6 50 3.35 59 22 579 1,566 2,099 5.8
Average* - - - - - - 272 6,000 - - - 125 12 25 65 70 11.6 50 3.35 59 22 574 1,563 2,096 5.8
*Includes SIM-05 and SIM-08 to SIM-17  
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Table E5. JKSimMet Simulation Summary - Ball Mill 
Ball Mill Circuit Overall

File Sample ID
Small-Scale 
Work Index 

(kWh/t)

Feed Rate at 
92% 

Availability
F80 P80

Gross Power 
Requirement

Total 
Gross 
Power

Gross 
Power 
Req.

Wio

RWI BWI t/h tpd μm μm kW HP kWh/t kW kWh/t kWh/t
1 SIM-01 Y9+ 10.5 19.1 272 6,000 1,848 140 2,623 3,517 9.7 4,076 15.0 17.4
2 SIM-02 Y9+ 10.5 19.1 272 6,000 1,493 140 2,522 3,380 9.3 4,211 15.5 18.0
3 SIM-03 Y9+ 10.5 19.1 272 6,000 991 140 2,323 3,114 8.5 4,378 16.1 18.7
4 SIM-04 Y9+ 10.5 19.1 272 6,000 983 140 2,346 3,145 8.6 4,049 14.9 17.3
5 SIM-05 Y9+ 10.5 19.1 272 6,000 712 140 2,121 2,844 7.8 3,837 14.1 16.4
6 SIM-06 Y9+ 10.5 19.1 272 6,000 1,928 140 2,605 3,492 9.6 4,287 15.8 18.3
7 SIM-07 Y9+ 10.5 19.1 272 6,000 840 140 2,250 3,016 8.3 3,979 14.6 17.0
8 SIM-08 Master Comp 10.5 21.8 272 6,000 576 140 2,180 2,922 8.0 3,722 13.7 15.9
9 SIM-09 Y1 10.5 19.5 272 6,000 620 140 2,024 2,713 7.4 3,681 13.5 15.7
10 SIM-10 Y2-3 10.5 20.3 272 6,000 571 140 2,020 2,708 7.4 3,596 13.2 15.3
11 SIM-11 Y4-5 10.5 23.6 272 6,000 508 140 2,189 2,934 8.1 3,663 13.5 15.6
12 SIM-12 Y6-8 10.5 22.3 272 6,000 568 140 2,214 2,968 8.1 3,765 13.9 16.1
13 SIM-13 L1 10.8 19.7 272 6,000 648 140 2,099 2,814 7.7 3,768 13.9 16.1
14 SIM-14 L2 10.3 25.7 272 6,000 441 140 2,175 2,916 8.0 3,542 13.0 15.1
15 SIM-15 G1 9.9 19.7 272 6,000 541 140 1,904 2,553 7.0 3,453 12.7 14.7
16 SIM-16 G2 10.4 22.3 272 6,000 546 140 2,168 2,906 8.0 3,698 13.6 15.8
17 SIM-17 G3 10.8 20.7 272 6,000 579 140 2,083 2,792 7.7 3,649 13.4 15.6
Average* - - - 272 6,000 574 140 2,107 2,824 7.8 3,670 13.5 15.7
RWI results in italics correspond to the Master composite result
*Includes SIM-05 and SIM-08 to SIM-17  

 

2.2.1. SAG Mill Selection 

SIM-01 to SIM-03 investigated three SAG mill sizes, i.e. 21’ x 8’, 22’ x 9’ and 22’ x 12’ closed 

with a classification screen size of 12.7 mm.  The SAG mill lengths are EGL (Effective Grinding 

Length).  Cone angles of 15o were assumed for the SAG mills.   

 

The 21’ x 8’ achieved the lowest overall power requirement (15.0 kWh/t) but a high ball charge 

of 15% was required in the SAG mill to process 272 t/h which is risky.  The overall power 

requirements for the 22’ x 9’ and 22’ x 12’ SAG mills were 15.5 and 16.1 kWh/t and the 

required ball charges of 12 and 10%, respectively.  The selected SAG mill was a 22.0’ x 9.0’ 

(EGL) with internal dimensions of 6.50 x 2.74 m and 15 degree cone angles.  The mill should be 

fitted with a 2,700 HP motor, which will allow an increase in ball charge up to 15%. 

 

2.2.2. Effect of Classification Screen Sizes 

In SIM-04 to SIM-05, the classification screen size aperture was reduced from 12.7 mm to 6.35 

and 3.35 mm, using the 22.0’ x 9.0’ SAG mill, fitted with 50-mm grates.  The use of finer 
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screens had very little impact on the SAG power requirement, but reduced the overall specific 

power requirement by 4 and 9%, for the 6.35 and 3.35 mm screens, respectively.  The major 

effect of decreasing the classification screen size was an increase in circulating load and a 

reduction in transfer size, which decreased the demand for ball milling power, as depicted in 

Figures E4 and E5.  With the 3.35-mm screen size, the recycle rate was about 29% and the T80 

achieved was 712 microns.  The SAG gross power requirement was 6.3 kWh/t.  The ball mill and 

overall power requirements were 7.8 and 14.1 kWh/t, respectively. 
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Figure E4: Effect of Screen Size on the T80 and the Recycle 
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Figure E5: Effect of Screen Size on the Power Requirements 

 
Note that the very significant difference in the work indices from rod mill to ball mill indicates a 

strong tendency of the material to break up quickly into sand-size material before getting much 

harder.  In the plant, this may translate into large recycle rates, so the optimisation of the grate 

and classification could be critical.  This can be done in the plant, but would preferably be 

established in a pilot plant beforehand.         

 

2.2.3. Effect of Circuit Configuration 

In SIM-06 and SIM-07, the classification screen was removed and the SAB circuit was operated 

in open configuration.  The 22.0’ x 9.0’ SAG mill was fitted with finer grates of 1 and ½” in 

SIM-06 and SIM-07, respectively.  The associated transfer sizes were about 1.9 and 0.8 mm, 

while the SAG mill power requirements were 6.2 and 6.4 kWh/t, respectively.  The SAB open 

configuration using 1” grate (SIM-06) required an overall power at 15.8 kWh/t.  The overall 

power requirement of SIM-07 (12.7 mm grate) was 14.6 kWh/t, which was slightly lower than 

the 12.7 mm screen configuration (SIM-02), which required an overall power of 15.5 kWh/t, but 
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the difference may be within the error given the wide variation in hardness by size, which is not 

fully captured in computer simulation.    

 
The SAB configuration closed with a 3.35 mm screen (SIM-05) was still the best option in terms 

of power efficiency, with an overall power requirement of 14.1 kWh/t, compared 14.6 kWh/t for 

the open circuit using the ½” grate.  The selected scenario for the variability simulations was 

highlighted in light grey in the simulations tables. 

 

2.2.4. Variability Simulations 

The variability simulations, SIM-08 to SIM-17, were performed on the Master Comp, as well as 

on the nine remaining samples, using the 22’ x 9’ (EGL) SAG mill, closed with a 3.35 mm 

screen and operated at 12% of ball charge.  A variable frequency (speed) drive was on the SAG 

mill, which would allow maintaining the SAG mill load and throughput consistent when 

processing variable hardness ores.  The speed was allowed to vary from 62 to 74% critical.  At 

this stage, the simulations were performed at a fixed grind size of 140 microns, in order to select 

the optimal ball mill size.   

 
The cumulative distributions of the SAG, ball mill and overall power requirements are presented 

in Figure E6. 

 
The SAG mill specific power requirement averaged 5.8 kWh/t and ranged from 5.0 to 6.3 kWh/t.  

The ball mill power required to achieve 140 microns varied from 1.9 to 2.2 MW, while the 

overall power requirement ranged from 3.4 to 3.8 MW.  The specific power requirements varied 

from 7.0 to 8.1 kWh/t for the ball mill and from 14.7 to 16.4 kWh/t overall. 
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Figure E6. SAG, BM and Overall Power Requirement Cumulative Frequency Distributions 
 

2.2.5. Ball Mill Selection 

It was found that 2,107 kW, on average, would be required to achieve an average product size of 

140 microns.  This would require one 15.0’ x 22.0’ ball mill with internal dimensions of 4.39 x 

6.52 m.  The shell design is based on a ball charge of 35%, but the motor should have a total of 

3,400 HP installed, so that the charge can be raised to about 40%.  The basic ball mill power 

design was calculated based on flat end mill (0 degree cone angles) and assumed ball charge.  

The mill geometry may vary, and the final design must be validated by the selected supplier.   

   

2.2.6. Effect of Ore Variability on Grind 

The ball mill simulations results, performed at a fixed ball mill power of 2,107 kW, are presented 

in Table E6 and the cumulative frequency of the final grinds is presented in Figure E7.   
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Table E6. JKSimMet Simulation Summary - Ball Mill at Fixed Power 
Ball Mill Circuit Overall

File Sample ID
Small-Scale 
Work Index 

(kWh/t)

Feed Rate at 
92% 

Availability
F80 P80

Gross Power 
Requirement

Total 
Gross 
Power

Gross 
Power 
Req.

Wio

RWI BWI t/h tpd μm μm kW HP kWh/t kW kWh/t kWh/t
1 SIM-01 Y9+ 10.5 19.1 272 6,000 1,848 190 2,107 2,824 7.8 3,560 13.1 17.8
2 SIM-02 Y9+ 10.5 19.1 272 6,000 1,493 179 2,107 2,824 7.8 3,796 14.0 18.4
3 SIM-03 Y9+ 10.5 19.1 272 6,000 991 160 2,107 2,824 7.8 4,162 15.3 19.0
4 SIM-04 Y9+ 10.5 19.1 272 6,000 983 161 2,107 2,824 7.8 3,810 14.0 17.5
5 SIM-05 Y9+ 10.5 19.1 272 6,000 712 141 2,107 2,824 7.8 3,822 14.1 16.4
6 SIM-06 Y9+ 10.5 19.1 272 6,000 1,928 189 2,107 2,824 7.8 3,789 13.9 18.9
7 SIM-07 Y9+ 10.5 19.1 272 6,000 840 153 2,107 2,824 7.8 3,836 14.1 17.1
8 SIM-08 Master Comp 10.5 21.8 272 6,000 576 146 2,107 2,824 7.8 3,649 13.4 15.9
9 SIM-09 Y1 10.5 19.5 272 6,000 620 133 2,107 2,824 7.8 3,764 13.9 15.7
10 SIM-10 Y2-3 10.5 20.3 272 6,000 571 133 2,107 2,824 7.8 3,683 13.6 15.3
11 SIM-11 Y4-5 10.5 23.6 272 6,000 508 146 2,107 2,824 7.8 3,581 13.2 15.6
12 SIM-12 Y6-8 10.5 22.3 272 6,000 568 148 2,107 2,824 7.8 3,658 13.5 16.1
13 SIM-13 L1 10.8 19.7 272 6,000 648 139 2,107 2,824 7.8 3,776 13.9 16.1
14 SIM-14 L2 10.3 25.7 272 6,000 441 145 2,107 2,824 7.8 3,474 12.8 15.1
15 SIM-15 G1 9.9 19.7 272 6,000 541 124 2,107 2,824 7.8 3,656 13.5 14.7
16 SIM-16 G2 10.4 22.3 272 6,000 546 145 2,107 2,824 7.8 3,637 13.4 15.8
17 SIM-17 G3 10.8 20.7 272 6,000 579 138 2,107 2,824 7.8 3,673 13.5 15.6
Average* - - - 272 6,000 574 140 2,107 2,824 7.8 3,670 13.5 15.6
RWI results in italics correspond to the Master composite result
*Includes SIM-05 and SIM-08 to SIM-17  
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Figure E7. Final Grind Cumulative Frequency at Fixed BM Power 
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Appendix F – Master Composite Flotation Test Details 



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

141

Test No.:F1  Project No.:  11976-001 Operator:  KS Date:  Sept 12/08

Purpose: To establish the rougher flotation response of the ore.

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #3 K80 = 144 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 300 20 45 10.0 -20.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -20.0
Cu/Mo Rougher 2 1 1.0 10.0 -20.0
Cu/Mo Rougher 3 5 1 2.0 10.0 20.0
Cu/Mo Rougher 4 5 1 3.0
Cu/Mo Rougher 5 10 1 5.0 9.6 50.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

 Ro Conc 1 47.9 2.45 22.9 3.78 24.4 87.0 85.9 74.6
 Ro Conc 2 21.8 1.12 4.11 0.85 5.56 7.10 8.79 7.74
 Ro Conc 3 28.7 1.47 1.02 0.21 6.23 2.32 2.86 11.4
 Ro Conc 4 17.2 0.88 0.34 0.06 1.61 0.46 0.51 1.77
 Ro Conc 5 22.7 1.16 0.16 0.02 0.70 0.29 0.23 1.01
 Ro Tail 1813.5 92.9 0.02 0.002 0.03 2.88 1.72 3.47
Head (calc.) 1951.8 100.0 0.65 0.11 0.80 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Ro Conc 1 2.45 22.9 3.78 24.4 87.0 85.9 74.6
Ro Conc 1-2 3.57 17.0 2.86 18.5 94.1 94.7 82.3
Ro Conc 1-3 5.04 12.4 2.09 14.9 96.4 97.5 93.7
Ro Conc 1-4 5.92 10.6 1.79 12.9 96.8 98.1 95.5
Ro Conc 1-5 7.09 8.86 1.50 10.9 97.1 98.3 96.5

Weight Assays, % % Distribution
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.2 0.2 0.2 99.8
65 212 3.5 3.5 3.7 96.3
100 150 13.9 13.9 17.6 82.4
150 106 17.2 17.2 34.8 65.2
200 75 11.7 11.7 46.5 53.5
270 53 8.7 8.7 55.2 44.8
400 38 4.0 4.0 59.2 40.8
Pan -38 40.8 40.8 100.0 0.0

Total - 100.0 100.0 - -
K80 144

Particle Size Distribution
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Test No.:F2  Project No.:  11976-001 Operator:  KS Date:  Sept 16/08

Purpose: To examine the effect of reduced collector

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 ~135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 300 5 45 9.6 80.0

Cu/Mo Rougher 1 10 1 1.0 10.0 50.0
Cu/Mo Rougher 2 50 5 1 1.0 10.0 100.0
Cu/Mo Rougher 3 2.5 2.5 1 2.0 10.0 100.0
Cu/Mo Rougher 4 2.5 1 3.0 9.9 50.0
Cu/Mo Rougher 5 5 2.5 1 5.0 9.7 50.0
Cu/Mo Rougher 6 50 5 5 5 1 3.0 10.0 30.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 51.4 2.62 23.0 3.30 25.3 93.3 89.7 78.3
Cu/Mo Ro Conc 2 4.20 0.21 6.71 1.60 9.04 2.22 3.55 2.29
Cu/Mo Ro Conc 3 9.60 0.49 1.80 0.32 11.9 1.36 1.62 6.88
Cu/Mo Ro Conc 4 8.70 0.44 0.82 0.21 6.75 0.56 0.97 3.53
Cu/Mo Ro Conc 5 11.4 0.58 0.45 0.14 4.74 0.40 0.84 3.25
Cu/Mo Ro Conc 6 10.8 0.55 0.31 0.08 1.99 0.26 0.46 1.29
Cu/Mo Ro Tail 1866.6 95.1 0.01 0.003 0.04 1.91 2.86 4.49
Head (calc.) 1962.7 100.0 0.65 0.10 0.85 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 2.62 23.0 3.30 25.3 93.3 89.7 78.3
Cu/Mo Ro Conc 1-2 2.83 21.8 3.17 24.1 95.5 93.2 80.6
Cu/Mo Ro Conc 1-3 3.32 18.8 2.75 22.3 96.9 94.9 87.4
Cu/Mo Ro Conc 1-4 3.77 16.7 2.45 20.5 97.4 95.8 91.0
Cu/Mo Ro Conc 1-5 4.35 14.5 2.14 18.4 97.8 96.7 94.2
Cu/Mo Ro Conc 1-6 4.90 12.9 1.91 16.5 98.1 97.1 95.5

Weight Assays, % % Distribution
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Ro Tail Test No.: F2

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.4 0.2 0.2 99.8
65 212 4.6 2.4 2.6 97.4
100 150 22.2 11.6 14.2 85.8
150 106 37.1 19.4 33.6 66.4
200 75 32.3 16.9 50.5 49.5
270 53 22.9 12.0 62.5 37.5
400 38 12.1 6.3 68.8 31.2
Pan -38 59.6 31.2 100.0 0.0

Total - 191.2 100.0 - -
K80 136

Particle Size Distribution
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Test No.:F3  Project No.:  11976-001 Operator:  KS Date:  Sept 17/08

Purpose: Same as F2 but lower pH

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 5 45 8.7 20.0

Cu/Mo Rougher 1 10 1 1.0 8.7 20.0
Cu/Mo Rougher 2 5 1 1.0 8.7 100.0
Cu/Mo Rougher 3 2.5 1 2.0 8.7 100.0
Cu/Mo Rougher 4 2.5 1 3.0 8.6 100.0
Cu/Mo Rougher 5 5 1 5.0 8.5 90.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 31.7 1.67 24.6 3.88 26.9 68.6 69.2 53.6
Cu/Mo Ro Conc 2 17.5 0.92 15.2 2.20 16.8 23.4 21.6 18.5
Cu/Mo Ro Conc 3 13.5 0.71 3.67 0.54 15.1 4.36 4.10 12.8
Cu/Mo Ro Conc 4 11.0 0.58 0.99 0.20 4.91 0.96 1.24 3.40
Cu/Mo Ro Conc 5 11.8 0.62 0.60 0.12 1.93 0.62 0.80 1.43
Cu/Mo Ro Tail 1815.9 95.5 0.01 0.003 0.09 2.08 3.06 10.3
Head (calc.) 1901.4 100.0 0.60 0.09 0.84 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 1.67 24.6 3.88 26.9 68.6 69.2 53.6
Cu/Mo Ro Conc 1-2 2.59 21.3 3.28 23.3 92.0 90.8 72.1
Cu/Mo Ro Conc 1-3 3.30 17.5 2.69 21.5 96.3 94.9 84.9
Cu/Mo Ro Conc 1-4 3.88 15.0 2.32 19.1 97.3 96.1 88.3
Cu/Mo Ro Conc 1-5 4.50 13.0 2.02 16.7 97.9 96.9 89.7

Weight Assays, % % Distribution
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Test No.:F4 Project No.:  11976-001 Operator:  KS Date:  Sept 17/08

Purpose: Same as F2 but higher pH

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #3 K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 600 5 45 10.5 0.0

Cu/Mo Rougher 1 200 5 1 1.0 11.0 -20.0
Cu/Mo Rougher 2 5 5 1 1.0 11.0 -10.0
Cu/Mo Rougher 3 50 2.5 1 2.0 11.0 -50.0
Cu/Mo Rougher 4 2.5 2.5 1 3.0 11.0 -20.0
Cu/Mo Rougher 5 150 5 1 5.0 11.0 -10.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 42.1 2.12 25.0 2.34 25.8 84.3 48.8 69.8
Cu/Mo Ro Conc 2 10.1 0.51 11.1 6.23 15.2 8.98 31.2 9.86
Cu/Mo Ro Conc 3 17.2 0.87 2.79 0.70 4.26 3.84 5.97 4.71
Cu/Mo Ro Conc 4 16.2 0.82 0.52 0.27 1.69 0.67 2.17 1.76
Cu/Mo Ro Conc 5 18.4 0.93 0.17 0.07 1.52 0.25 0.62 1.80
Cu/Mo Ro Tail 1880.8 94.8 0.01 0.012 0.10 1.96 11.19 12.08
Head (calc.) 1984.8 100.0 0.63 0.10 0.78 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 2.1 25.0 2.34 25.8 84.3 48.8 69.8
Cu/Mo Ro Conc 1-2 2.6 22.3 3.09 23.7 93.3 80.0 79.7
Cu/Mo Ro Conc 1-3 3.5 17.5 2.50 18.9 97.1 86.0 84.4
Cu/Mo Ro Conc 1-4 4.3 14.3 2.08 15.7 97.8 88.2 86.1
Cu/Mo Ro Conc 1-5 5.2 11.8 1.72 13.2 98.0 88.8 87.9

Weight Assays, % % Distribution
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Test No.:F5 Project No.:  11976-001 Operator:  KS Date:  Sept 17/08

Purpose: To examine the effect of finer grind

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 60 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #3 K80 = 95 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 300 5 60 9.6 80.0

Cu/Mo Rougher 1 75 5 1 1.0 10.0 20.0
Cu/Mo Rougher 2 5 5 1 1.0 10.0 30.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 0.0
Cu/Mo Rougher 4 50 2.5 2.5 1 3.0 10.0 -20.0
Cu/Mo Rougher 5 5 2.5 1 5.0 10.0 -20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 50.5 2.56 23.5 3.50 24.7 90.7 81.1 76.0
Cu/Mo Ro Conc 2 12.6 0.64 4.98 2.22 6.84 4.79 12.8 5.25
Cu/Mo Ro Conc 3 19.5 0.99 1.31 0.24 7.19 1.95 2.15 8.54
Cu/Mo Ro Conc 4 15.8 0.80 0.53 0.10 3.99 0.64 0.72 3.84
Cu/Mo Ro Conc 5 25.5 1.29 0.27 0.06 1.93 0.53 0.66 3.00
Cu/Mo Ro Tail 1852.5 93.7 0.01 0.003 0.03 1.42 2.55 3.39
Head (calc.) 1976.4 100.0 0.66 0.11 0.83 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 2.56 23.5 3.50 24.7 90.7 81.1 76.0
Cu/Mo Ro Conc 1-2 3.19 19.8 3.24 21.1 95.5 93.9 81.2
Cu/Mo Ro Conc 1-3 4.18 15.4 2.54 17.8 97.4 96.1 89.8
Cu/Mo Ro Conc 1-4 4.98 13.0 2.14 15.6 98.1 96.8 93.6
Cu/Mo Ro Conc 1-5 6.27 10.4 1.71 12.8 98.6 97.5 96.6

Weight Assays, % % Distribution
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: COMB PROD Test No.: F5

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.1 0.1 0.1 99.9
65 212 0.1 0.1 0.2 99.8
100 150 2.2 2.2 2.4 97.6
150 106 12.3 12.3 14.7 85.3
200 75 19.3 19.3 34.0 66.0
270 53 15.1 15.1 49.1 50.9
400 38 6.6 6.6 55.7 44.3
Pan -38 44.3 44.3 100.0 0.0

Total - 100.0 100.0 - -
K80 97

Particle Size Distribution
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Test No.:F6 Project No.:  11976-001 Operator:  KS Date:  Sept 17/08

Purpose :To examine the effect of coarser grind

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 30 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 = 150 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 300 5 30 9.7 40.0

Cu/Mo Rougher 1 100 7.5 1 1 10.0 20.0
Cu/Mo Rougher 2 5 5 1 1 10.0 30.0
Cu/Mo Rougher 3 2.5 1 2 10.0 -20.0
Cu/Mo Rougher 4 2.5 2.5 1 3 10.0 -20.0
Cu/Mo Rougher 5 100 5 1 5 10.0 -20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 50.3 2.53 22.5 3.94 24.2 88.1 87.2 76.4
Cu/Mo Ro Conc 2 8.1 0.41 8.72 2.12 11.0 5.50 7.55 5.59
Cu/Mo Ro Conc 3 14.5 0.73 2.00 0.38 8.11 2.26 2.42 7.38
Cu/Mo Ro Conc 4 12.1 0.61 0.52 0.13 5.10 0.49 0.69 3.87
Cu/Mo Ro Conc 5 21.8 1.10 0.31 0.05 1.52 0.53 0.52 2.08
Cu/Mo Ro Tail 1881.6 94.6 0.02 0.002 0.04 3.08 1.66 4.72
Head (calc.) 1988.4 100.0 0.65 0.11 0.80 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 2.53 22.5 3.94 24.2 88.1 87.2 76.4
Cu/Mo Ro Conc 1-2 2.94 20.6 3.69 22.4 93.6 94.7 82.0
Cu/Mo Ro Conc 1-3 3.67 16.9 3.03 19.5 95.9 97.1 89.3
Cu/Mo Ro Conc 1-4 4.27 14.6 2.62 17.5 96.4 97.8 93.2
Cu/Mo Ro Conc 1-5 5.37 11.7 2.09 14.2 96.9 98.3 95.3

Weight Assays, % % Distribution



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

150

SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: COMB PROD Test No.: F6

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.4 0.4 0.4 99.6
65 212 5.0 5.0 5.4 94.6
100 150 14.3 14.3 19.7 80.3
150 106 15.9 15.9 35.6 64.4
200 75 12.4 12.4 48.0 52.0
270 53 10.2 10.2 58.2 41.8
400 38 4.4 4.4 62.6 37.4
Pan -38 37.4 37.4 100.0 0.0

Total - 100.0 100.0 - -
K80 149

Particle Size Distribution
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Test No.:F 7 Project No.:  11976-001 Operator:  KS Date:  Sept 17/08

Purpose:To conduct a flotation test at very low reagent dosages / collectorless in R1

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #3 K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 350 45 10.0 50.0

Cu/Mo Rougher 1 7.5 1 1.0 10.0 50.0
Cu/Mo Rougher 2 50 2.5 2.5 1 1.0 10.0 40.0
Cu/Mo Rougher 3 2.5 5 1 2.0 10.0 10.0
Cu/Mo Rougher 4 50 1.25 1 3.0 10.0 -30.0
Cu/Mo Rougher 5 50 1.25 1 5.0 10.0 -20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 42.7 2.16 26.6 2.78 26.9 84.5 55.8 68.7
Cu/Mo Ro Conc 2 15.4 0.78 7.69 4.36 10.1 8.81 31.6 9.31
Cu/Mo Ro Conc 3 5.4 0.27 4.86 2.33 7.34 1.95 5.92 2.37
Cu/Mo Ro Conc 4 20.7 1.05 1.08 0.21 5.57 1.66 2.04 6.90
Cu/Mo Ro Conc 5 25.7 1.30 0.36 0.07 2.45 0.69 0.87 3.77
Cu/Mo Ro Tail 1863.4 94.4 0.02 0.004 0.08 2.36 3.77 8.92
Head (calc.) 1973.3 100.0 0.68 0.11 0.85 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 2.16 26.6 2.78 26.9 84.5 55.8 68.7
Cu/Mo Ro Conc 1-2 2.94 21.6 3.20 22.4 93.3 87.4 78.0
Cu/Mo Ro Conc 1-3 3.22 20.2 3.12 21.2 95.3 93.3 80.4
Cu/Mo Ro Conc 1-4 4.27 15.5 2.41 17.3 97.0 95.4 87.3
Cu/Mo Ro Conc 1-5 5.57 11.9 1.86 13.8 97.6 96.2 91.1

Weight Assays, % % Distribution
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Test No.:F 8 Project No.:  11976-001 Operator:  KS Date:  Sept 17/08

Purpose: To determine the ore's response to cleaning of the rougher concentrate and performing a Mo/Cu separation.

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 ~ 135 um

Regrind: 5  minutes in pebble mill Cu/Mo rougher conc. K80 =30 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC NaHS Grind Cond. Froth pH Eh
Grind 350 5 45 10.0 -50.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -50.0
Cu/Mo Rougher 2 50 5 1 1.0 10.0 20.0
Cu/Mo Rougher 3 25 2.5 1 2.0 10.0 40.0

Regrind (PM) 100 5 10.5 -60.0

1st Cleaner 2.5 2.5 1 2.0 10.5 40.0
2nd Cleaner Scav 1.5 1 1.0 10.0

2nd Cleaner 1 100 1 1.0 11.0 20.0
2nd Cleaner 2 2.5 2.5 1.0

3rd Cleaner 125 1 1.5 11.3 -100.0

Cu/Mo Sep'n

Condition 2.5 6000 10 11.8 -480.0
Mo Rougher 1 30.0 11.9 -490.0
Mo Rougher 2 30.0

Stage Bulk Rougher N2 used as flotation gas in Mo Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Mo Ro Conc 3.4 0.17 7.37 45.1 36.2 2.07 75.7 7.78
Mo Ro Tail (Cu Conc) 32.7 1.65 33.2 0.25 32.4 89.6 4.04 67.0
Cu/Mo 3rd Cl Tail 1.4 0.07 7.73 5.10 13.2 0.89 3.53 1.17
Cu/Mo 2nd Cl Tail 6.2 0.31 2.30 1.58 5.59 1.18 4.84 2.19
Cu/Mo 1st Cl Scav Tail 5.3 0.27 5.70 1.95 14.8 2.49 5.11 4.96
Cu/Mo 1st Cl Scav Conc 30.5 1.54 0.26 0.23 2.54 0.65 3.47 4.90
Cu/Mo Ro Tail 1898.2 96.0 0.02 0.004 0.10 3.13 3.28 12.0
Head (calc.) 1977.7 100.0 0.61 0.10 0.80 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Mo Ro Conc 0.17 7.37 45.1 36.2 2.07 75.7 7.8
Cu/Mo 3rd Cleaner Conc 1.83 30.8 4.47 32.8 91.7 79.8 74.8
Cu/Mo 2nd Cleaner Conc 1.90 29.9 4.50 32.0 92.5 83.3 75.9
Cu/Mo 1st Cleaner Conc 2.21 26.0 4.08 28.3 93.7 88.1 78.1
Cu/Mo 1st Cleaner  + Scav Conc 3.75 15.4 2.50 17.7 94.4 91.6 83.0
Cu/Mo Ro Conc 4.02 14.8 2.46 17.5 96.9 96.7 88.0

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

153

Test No.:F9 Project No.:  11976-001 Operator:  KS Date:  Sept 19/08

Purpose: To examine the use of 3302 in place of Fuel Oil.  (3302 is an oily collector - xanthate allyl ester)
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #3 K80 =130 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime 3302 SIPX MIBC Grind Cond. Froth pH Eh
Grind 350 5 45 9.6 20.0

Cu/Mo Rougher 1 50 10 1 1.0 10.0 10.0
Cu/Mo Rougher 2 5 1 1.0 10.0 40.0
Cu/Mo Rougher 3 100 2.5 2.5 1 2.0 10.0 -30.0
Cu/Mo Rougher 4 2.5 1 3.0 10.0 -40.0
Cu/Mo Rougher 5 50 5 2.5 1 5.0 10.0 -20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 50.8 2.55 23.8 3.60 26.2 92.0 83.4 78.4
Cu/Mo Ro Conc 2 11.6 0.58 4.53 2.12 7.77 4.00 11.2 5.31
Cu/Mo Ro Conc 3 15.6 0.78 1.20 0.28 8.58 1.42 1.99 7.89
Cu/Mo Ro Conc 4 19.0 0.95 0.41 0.07 3.34 0.59 0.64 3.74
Cu/Mo Ro Conc 5 21.5 1.08 0.19 0.04 1.05 0.31 0.43 1.33
Cu/Mo Ro Tail 1873.5 94.1 0.01 0.003 0.03 1.71 2.31 3.31
Head (calc.) 1992.0 100.0 0.66 0.11 0.85 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 2.55 23.8 3.60 26.2 92.0 83.4 78.4
Cu/Mo Ro Conc 1-2 3.13 20.2 3.32 22.8 96.0 94.6 83.7
Cu/Mo Ro Conc 1-3 3.92 16.4 2.72 19.9 97.4 96.6 91.6
Cu/Mo Ro Conc 1-4 4.87 13.3 2.20 16.7 98.0 97.3 95.4
Cu/Mo Ro Conc 1-5 5.95 10.9 1.81 13.8 98.3 97.7 96.7

Weight Assays, % % Distribution
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F9-

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 1.0 0.7 0.7 99.3
65 212 4.3 2.9 3.5 96.5
100 150 13.2 8.8 12.3 87.7
150 106 29.6 19.7 32.0 68.0
200 75 28.6 19.1 51.1 48.9
270 53 16.0 10.7 61.8 38.2
400 38 11.3 7.6 69.3 30.7
Pan -38 46.0 30.7 100.0 0.0

Total - 150.0 100.0 - -
K80 132

Particle Size Distribution
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Test No.:F10 Project No.:  11976-001 Operator:  KS Date:  Sept 19/08

Purpose: to examine the use of 9278 in place of Fuel Oil and the use of PEX in place of SIPX  - 9278 is a relatively new aromatic hydrocarbon
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #3 K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime 9278 PEX MIBC Grind Cond. Froth pH Eh
Grind 350 5 45 9.7 50.0

Cu/Mo Rougher 1 100 10 1 1.0 10.0 0.0
Cu/Mo Rougher 2 5 1 1.0 10.0 40.0
Cu/Mo Rougher 3 2.5 2.5 1 2.0 10.0 0.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 20.0
Cu/Mo Rougher 5 100 5 2.5 1 5.0 10.0 30.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 55.1 2.81 21.4 3.37 23.6 89.3 87.7 74.2
Cu/Mo Ro Conc 2 12.2 0.62 5.39 1.18 6.91 4.98 6.80 4.81
Cu/Mo Ro Conc 3 21.1 1.07 1.07 0.19 5.94 1.71 1.89 7.15
Cu/Mo Ro Conc 4 22.9 1.17 0.42 0.08 2.96 0.73 0.84 3.87
Cu/Mo Ro Conc 5 29.4 1.50 0.17 0.04 0.96 0.38 0.56 1.61
Cu/Mo Ro Tail 1822.2 92.8 0.02 0.003 0.08 2.90 2.24 8.32
Head (calc.) 1962.9 100.0 0.67 0.11 0.89 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 2.81 21.4 3.37 23.6 89.3 87.7 74.2
Cu/Mo Ro Conc 1-2 3.43 18.5 2.97 20.6 94.3 94.5 79.0
Cu/Mo Ro Conc 1-3 4.50 14.3 2.31 17.1 96.0 96.4 86.2
Cu/Mo Ro Conc 1-4 5.67 11.5 1.85 14.2 96.7 97.2 90.1
Cu/Mo Ro Conc 1-5 7.17 9.11 1.47 11.4 97.1 97.8 91.7

Weight Assays, % % Distribution
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Test No.:F11 Project No.:  11976-001 Operator:  KS Date:  Sept 20/08

Purpose: to examine the use of a dithiophosphate (3501) in place of Xanthate - 3501 is similar to 3477 and 238 but better frothing characteristics
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)  #3 K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. 3501 MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.2 20.0

Cu/Mo Rougher 1 10 1 1.0 10.2 20.0
Cu/Mo Rougher 2 5 1 1.0 10.2 20.0
Cu/Mo Rougher 3 2.5 2.5 1 2.0 10.1 40.0
Cu/Mo Rougher 4 2.5 1 3.0 10.0 40.0
Cu/Mo Rougher 5 100 5 2.5 1 5.0 10.0 40.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 64.3 3.22 18.5 2.86 19.2 87.0 84.1 74.7
Cu/Mo Ro Conc 2 13.9 0.70 7.92 1.78 9.58 8.05 11.32 8.05
Cu/Mo Ro Conc 3 19.5 0.98 0.98 0.19 2.62 1.40 1.70 3.09
Cu/Mo Ro Conc 4 20.3 1.02 0.34 0.05 2.06 0.50 0.50 2.53
Cu/Mo Ro Conc 5 32.3 1.62 0.15 0.03 0.84 0.35 0.40 1.64
Cu/Mo Ro Tail 1844.8 92.5 0.02 0.002 0.09 2.70 1.94 10.0
Head (calc.) 1995.1 100.0 0.69 0.11 0.83 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 3.22 18.5 2.86 19.2 87.0 84.1 74.7
Cu/Mo Ro Conc 1-2 3.92 16.6 2.67 17.5 95.0 95.5 82.7
Cu/Mo Ro Conc 1-3 4.90 13.5 2.17 14.5 96.4 97.2 85.8
Cu/Mo Ro Conc 1-4 5.91 11.2 1.81 12.4 96.9 97.7 88.3
Cu/Mo Ro Conc 1-5 7.53 8.85 1.43 9.90 97.3 98.1 90.0

Weight Assays, % % Distribution
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Test No.:F12 Project No.:  11976-001 Operator:  KS Date:  Sept 20/08

Purpose: to examine the use of a 5000 series reagent 
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #3 K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. 5140 MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -140.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -140.0
Cu/Mo Rougher 2 5 1 1.0 10.0 -100.0
Cu/Mo Rougher 3 2.5 2.5 1 2.0 10.0 -80.0
Cu/Mo Rougher 4 2.5 1 3.0 10.0 -110.0
Cu/Mo Rougher 5 50 5 2.5 1 5.0 10.0 -100.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Mo S Cu Mo S

Cu/Mo Ro Conc 1 61.5 3.11 19.7 2.92 22.0 95.5 92.7 77.5
Cu/Mo Ro Conc 2 1.8 0.09 3.27 0.81 4.41 0.46 0.75 0.45
Cu/Mo Ro Conc 3 10.6 0.54 1.57 0.50 2.82 1.31 2.73 1.71
Cu/Mo Ro Conc 4 21.5 1.09 0.40 0.09 0.92 0.68 1.04 1.13
Cu/Mo Ro Conc 5 25.7 1.30 0.20 0.05 0.72 0.41 0.60 1.06
Cu/Mo Ro Tail 1857.8 93.9 0.01 0.002 0.17 1.61 2.20 18.1
Head (calc.) 1978.9 100.0 0.64 0.10 0.88 100.0 100.0 100.0
         (direct) 0.66 0.10 0.89
Combined Products
Cu/Mo Ro Conc 1 3.11 19.7 2.92 22.0 95.5 92.7 77.5
Cu/Mo Ro Conc 1-2 3.20 19.2 2.86 21.5 96.0 93.4 78.0
Cu/Mo Ro Conc 1-3 3.73 16.7 2.52 18.8 97.3 96.2 79.7
Cu/Mo Ro Conc 1-4 4.82 13.0 1.97 14.8 98.0 97.2 80.8
Cu/Mo Ro Conc 1-5 6.12 10.3 1.56 11.8 98.4 97.8 81.9

Weight Assays, % % Distribution
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Test No.:F13 Project No.:  11976-001 Operator:  KS Date:  Sept 30/08

Purpose:          To examine the effect of a coarser grind
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 15 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 = 285 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 15 10.1 20.0

Cu/Mo Rougher 1 10 1 1.0 10.0 20.0
Cu/Mo Rougher 2 5 5 1 1.0 10.0 10.0
Cu/Mo Rougher 3 2.5 2.5 1 2.0 10.0 30.0
Cu/Mo Rougher 4 2.5 1 3.0 9.8 40.0
Cu/Mo Rougher 5 50 5 2.5 1 5.0 10.0 40.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo Ro Conc 1 38.0 1.91 23.5 22.5 4.18 25.7 64.3 11.2 71.2 57.5
Cu/Mo Ro Conc 2 11.6 0.58 6.53 13.5 0.41 11.8 5.46 2.05 2.13 8.06
Cu/Mo Ro Conc 3 17.2 0.87 13.1 15.0 2.59 15.5 16.2 3.38 20.0 15.7
Cu/Mo Ro Conc 4 16.5 0.83 2.68 9.85 0.16 6.68 3.19 2.13 1.18 6.49
Cu/Mo Ro Conc 5 20.1 1.01 0.72 6.65 0.06 1.87 1.04 1.75 0.57 2.21
Cu/Mo Ro Tail 1882.8 94.8 0.07 3.22 0.006 0.09 9.76 79.5 4.90 10.0
Head (calc.) 1986.2 100.0 0.699 3.84 0.112 0.855 100.0 100.0 100.0 100.0
         (direct) 0.660 3.97 0.100 0.890
Combined Products
Cu/Mo Ro Conc 1 1.9 23.5 22.5 4.18 25.7 64.3 11.2 71.2 57.5
Cu/Mo Ro Conc 1-2 2.5 19.5 20.4 3.30 22.4 69.8 13.3 73.4 65.6
Cu/Mo Ro Conc 1-3 3.4 17.9 19.0 3.12 20.7 86.0 16.6 93.4 81.3
Cu/Mo Ro Conc 1-4 4.2 14.9 17.2 2.53 17.9 89.2 18.8 94.5 87.8
Cu/Mo Ro Conc 1-5 5.2 12.1 15.1 2.05 14.8 90.2 20.5 95.1 90.0

Weight Assays, % % Distribution
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: comb prod Test No.: f-13

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 16.3 16.3 16.3 83.7
65 212 22.7 22.7 39.0 61.0
100 150 17.1 17.1 56.1 43.9
150 106 12.7 12.7 68.8 31.2
200 75 8.7 8.7 77.5 22.5
270 53 6.2 6.2 83.7 16.3
400 38 2.4 2.4 86.1 13.9
Pan -38 13.9 13.9 100.0 0.0

Total - 100.0 100.0 - -
K80 285

Particle Size Distribution
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Test No.:F14 Project No.:  11976-001 Operator:  KS Date:  Sept 30/08

Purpose: To determine the effect of regrind.
To perform a baseline pyrite flotation

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 ~ 135 um

Regrind: 2.5  minutes in pebble mill Cu/Mo rougher conc. K80 = 38 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC H2SO4 Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 20.0

Cu/Mo Rougher 1 10 1 1.0 10.0 20.0
Cu/Mo Rougher 2 5 5 1 1.0 10.0 50.0
Cu/Mo Rougher 3 5 1 3.0 10.0 50.0

PAX
Condition 140 8.2 60.0
Py Rougher 1 5 15 1 1.0 8.2 60.0
Py Rougher 2 1 2.0 8.2 60.0

SIPX
Regrind (PM) 75 2.5 2.5 10.0 50.0

1st Cleaner 1 2.5 1 0.5 10.0 50.0
1st Cleaner 2 1 0.5
1st Cleaner 3 1.0
1st Cleaner 4 2.0
1st Cleaner Scav 2.5 2.0 9.6 50.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 1st Cleaner Conc 1 30.8 1.55 30.1 27.4 2.71 31.2 71.5 10.4 44.4 57.1
Cu/Mo 1st Cleaner Conc 2 10.7 0.54 20.4 20.4 6.08 24.1 16.8 2.68 34.6 15.3
Cu/Mo 1st Cleaner Conc 3 6.10 0.31 8.89 13.1 3.14 12.1 4.18 0.98 10.2 4.39
Cu/Mo 1st Cleaner Conc 4 4.60 0.23 1.65 8.82 0.97 5.93 0.59 0.50 2.38 1.62
Cu/Mo 1st Cl Scav Conc 4.20 0.21 0.87 16.9 0.27 15.1 0.28 0.87 0.60 3.77
Cu/Mo 1st Cl Scav Tail 42.4 2.14 0.12 7.03 0.05 1.53 0.39 3.66 1.04 3.86
Py Ro Conc 1 14.8 0.75 0.24 5.98 0.06 0.99 0.27 1.09 0.47 0.87
Py Ro Conc 2 9.20 0.46 0.14 5.81 0.03 0.54 0.10 0.66 0.15 0.30
Py Ro Conc 3 19.5 0.98 0.62 9.45 0.16 6.25 0.93 2.26 1.66 7.25
Py Ro Tail 1841.8 92.8 0.04 3.40 0.005 0.05 4.97 76.9 4.41 5.48
Head (calc.) 1984.1 100.0 0.65 4.10 0.09 0.85 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo 1st Cleaner Conc 1 1.55 30.1 27.4 2.71 31.2 71.5 10.4 44.4 57.1
Cu/Mo 1st Cleaner Conc 1-2 2.09 27.6 25.6 3.58 29.4 88.3 13.0 79.1 72.5
Cu/Mo 1st Cleaner Conc 1-3 2.40 25.2 24.0 3.52 27.2 92.5 14.0 89.3 76.9
Cu/Mo 1st Cleaner Conc 1-4 2.63 23.1 22.7 3.30 25.3 93.1 14.5 91.7 78.5
Cu/Mo 1st Cl + Scav Conc 2.84 21.5 22.2 3.07 24.5 93.3 15.4 92.3 82.3
Cu/Mo Rougher Conc 4.98 12.3 15.7 1.77 14.7 93.7 19.1 93.3 86.1
Cu/Mo Rougher Tail 95.0 0.04 3.49 0.01 0.12 6.27 80.9 6.69 13.9
Py Rougher Conc 1 0.75 0.24 5.98 0.06 0.99 0.27 1.09 0.47 0.87
Py Rougher Conc 1-2 1.21 0.20 5.91 0.05 0.82 0.37 1.74 0.62 1.17
Py Rougher Conc 1-3 2.19 0.39 7.50 0.10 3.25 1.31 4.01 2.28 8.41

% DistributionAssays, %

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight
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Test No.:F15 Project No.:  11976-001 Operator:  KS Date:  Sept 30/08

Purpose: To determine the effect of regrind

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 ~ 135 um

Regrind: 5  minutes in pebble mill Cu/Mo rougher conc. K80 =35 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -40.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -40.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.0 -40.0
Cu/Mo Rougher 3 5 1 3.0 9.8 30.0

Regrind (PM) 75 2.5 5 10.2 50.0

1st Cleaner 1 2.5 1 0.5 10.2 50.0
1st Cleaner 2 1 0.5
1st Cleaner 3 1.0
1st Cleaner 4 2.0
1st Cleaner Scav 2.5 2.0 9.4 -30.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 1st Cleaner Conc 1 35.7 1.82 28.3 26.0 4.00 31.1 84.1 11.5 71.5 73.6
Cu/Mo 1st Cleaner Conc 2 5.20 0.26 19.5 19.8 5.93 24.0 8.44 1.28 15.4 8.27
Cu/Mo 1st Cleaner Conc 3 2.60 0.13 9.28 13.6 4.09 14.1 2.01 0.44 5.33 2.43
Cu/Mo 1st Cleaner Conc 4 3.20 0.16 4.67 11.0 1.66 9.81 1.24 0.44 2.66 2.08
Cu/Mo 1st Cl Scav Conc 4.30 0.22 1.18 19.3 0.54 18.7 0.42 1.03 1.16 5.33
Cu/Mo 1st Cl Scav Tail (cal) 46.0 2.34 0.17 6.60 0.05 1.50 0.65 3.76 1.15 4.57
Cu/Mo Rougher Tail 1869.4 95.1 0.02 3.52 0.003 0.03 3.11 81.6 2.72 3.72
Head (calc.) 1966.4 100.0 0.611 4.10 0.102 0.767 100.0 100.0 100.0 100.0
         (direct) 0.660 3.97 0.100 0.890
Combined Products
Cu/Mo 1st Cleaner Conc 1 1.82 28.3 26.0 4.00 31.1 84.1 11.5 71.5 73.6
Cu/Mo 1st Cleaner Conc 1-2 2.08 27.2 25.2 4.25 30.2 92.6 12.8 87.0 81.9
Cu/Mo 1st Cleaner Conc 1-3 2.21 26.1 24.5 4.24 29.2 94.6 13.2 92.3 84.3
Cu/Mo 1st Cleaner Conc 1-4 2.37 24.6 23.6 4.06 27.9 95.8 13.7 95.0 86.4
Cu/Mo 1st Cl + Scav Conc 2.59 22.7 23.2 3.76 27.1 96.2 14.7 96.1 91.7
Cu/Mo Rougher Conc 4.93 12.0 15.3 2.00 15.0 96.9 18.4 97.3 96.3

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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Test No.:F16 Project No.:  11976-001 Operator:  KS Date:  Sept 30/08

Purpose: To determine the effect of regrind

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #3 K80 ~ 135 um

Regrind: 7.5  minutes in pebble mill Cu/Mo rougher conc. K80 =26 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -30.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -30.0
Cu/Mo Rougher 2 5 5 1 1.0 10.0 10.0
Cu/Mo Rougher 3 5 1 3.0 9.9 40.0

Regrind (PM) 75 2.5 7.5 10.0 10.0

1st Cleaner 1 2.5 1 0.5 10.0 10.0
1st Cleaner 2 1 0.5
1st Cleaner 3 1.0
1st Cleaner 4 2.0
1st Cleaner Scav 2.5 2.5 2.0 9.3 20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 1st Cleaner Conc 1 33.7 1.70 28.3 26.1 3.84 29.8 76.0 9.44 60.6 62.9
Cu/Mo 1st Cleaner Conc 2 7.20 0.36 19.0 19.1 4.04 21.9 10.9 1.48 13.6 9.88
Cu/Mo 1st Cleaner Conc 3 6.70 0.34 11.5 14.6 4.95 15.6 6.14 1.05 15.5 6.55
Cu/Mo 1st Cleaner Conc 4 5.40 0.27 4.65 10.5 2.02 8.66 2.00 0.61 5.11 2.93
Cu/Mo 1st Cl Scav Conc 4.70 0.24 2.36 16.5 0.51 15.8 0.88 0.83 1.12 4.65
Cu/Mo 1st Cl Scav Tail 50.0 2.52 0.22 6.36 0.05 1.54 0.88 3.41 1.08 4.82
Cu/Mo Rougher Tail 1880.1 94.6 0.02 4.12 0.003 0.07 3.15 83.2 2.99 8.25
Head (calc.) 1987.8 100.0 0.63 4.69 0.11 0.80 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo 1st Cleaner Conc 1 1.70 28.3 26.1 3.84 29.8 76.0 9.44 60.6 62.9
Cu/Mo 1st Cleaner Conc 1-2 2.06 26.7 24.9 3.88 28.4 86.9 10.9 74.2 72.8
Cu/Mo 1st Cleaner Conc 1-3 2.39 24.5 23.4 4.03 26.6 93.1 12.0 89.7 79.3
Cu/Mo 1st Cleaner Conc 1-4 2.67 22.5 22.1 3.82 24.8 95.1 12.6 94.8 82.3
Cu/Mo 1st Cl + Scav Conc 2.90 20.9 21.6 3.55 24.0 96.0 13.4 95.9 86.9
Cu/Mo Rougher Conc 5.42 11.3 14.6 1.92 13.6 96.9 16.8 97.0 91.8

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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Test No.:F17R Project No.:  11976-001 Operator:  KS Date:  Oct 15/08

Purpose: To determine the effect of regrind

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#2 

Regrind: none K80 =140 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -50.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -50.0
Cu/Mo Rougher 2 5 5 1 1.0 10.0 -30.0
Cu/Mo Rougher 3 5 1 3.0 10.0 -20.0

Cu/Mo Ro Scav 100 5 1 2.0 10.0 -10.0

1st Cleaner 1 50 2.5 1 0.5 10.3 -30.0
1st Cleaner 2 1 0.5
1st Cleaner 3 1.0
1st Cleaner 4 2.0
1st Cleaner Scav 5 2.5 2.0 8.9 -10.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 1st Cleaner Conc 1 41.0 2.07 27.2 25.9 3.81 30.5 82.6 11.7 71.3 69.4
Cu/Mo 1st Cleaner Conc 2 9.20 0.46 15.8 17.6 3.92 22.5 10.8 1.79 16.5 11.48
Cu/Mo 1st Cleaner Conc 3 4.40 0.22 4.93 10.7 2.43 9.54 1.61 0.52 4.88 2.33
Cu/Mo 1st Cleaner Conc 4 4.30 0.22 0.54 6.74 0.60 2.46 0.17 0.32 1.18 0.59
Cu/Mo 1st Cl Scav Conc 7.40 0.37 0.48 9.04 0.72 5.76 0.26 0.74 2.43 2.36
Cu/Mo 1st Cl Scav Tail 34.5 1.74 0.06 6.67 0.03 1.23 0.15 2.5 0.41 2.35
Cu/Mo Rougher Scav Conc 50.6 2.55 0.18 6.63 0.04 1.20 0.67 3.7 0.81 3.37
Cu/Mo Rougher Tail 1833.5 92.4 0.03 3.89 0.003 0.08 3.80 78.7 2.51 8.14
Head (calc.) 1984.9 100.0 0.68 4.57 0.11 0.91 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo 1st Cleaner Conc 1 2.07 27.2 25.9 3.81 30.5 82.6 11.7 71.3 69.4
Cu/Mo 1st Cleaner Conc 1-2 2.53 25.1 24.4 3.83 29.0 93.3 13.5 87.8 80.9
Cu/Mo 1st Cleaner Conc 1-3 2.75 23.5 23.3 3.72 27.5 94.9 14.0 92.7 83.2
Cu/Mo 1st Cleaner Conc 1-4 2.97 21.8 22.1 3.49 25.6 95.1 14.3 93.8 83.8
Cu/Mo 1st Cl + Scav Conc 3.34 19.4 20.6 3.18 23.4 95.4 15.1 96.3 86.1
Cu/Mo Rougher Conc 5.08 12.8 15.8 2.10 15.8 95.5 17.6 96.7 88.5
Cu/Mo Rougher + Scav Conc 7.63 8.58 12.8 1.41 10.9 96.2 21.3 97.5 91.9
Cu/Mo Rougher Tails + Scav Conc 94.9 0.03 3.96 0.004 0.11 4.48 82.4 3.32 11.5

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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Test No.:F18 Project No.:  11976-001 Operator:  KS Date:  Oct20/08

Purpose: To examine the the effect of flash flotation
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind #1: 5 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#2  

Grind #2: 40 minutes/~2kg @55% solids in 2kg laboratory rod mill (new)#2 K80 =116 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime Fuel Oil SIPX MIBC Grind Cond. Froth pH Eh
Grind #1 400 2.5 5 10.5 -100.0

Flash Float 2.5 1 1.0 10.5 -100.0

Grind #2 100 2.5 40 9.8 -20.0

Cu/Mo Rougher 1 5 1 1.0 9.8 -20.0
Cu/Mo Rougher 2 2.5 1 1.0 9.8 -20.0
Cu/Mo Rougher 3 2.5 5 1 2.0 9.7 -10.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 -10.0
Cu/Mo Rougher 5 50 5 2.5 1 5.0 10.0 -10.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Flash Conc 5.40 0.27 26.6 24.6 4.72 29.2 11.6 1.66 12.9 9.81
Cu/Mo Rougher Conc 1 37.3 1.88 24.1 22.8 2.80 25.4 72.7 10.6 53.1 59.0
Cu/Mo Rougher Conc 2 12.4 0.63 8.27 11.4 2.86 11.4 8.30 1.76 18.0 8.80
Cu/Mo Rougher Conc 3 23.7 1.19 1.96 10.8 0.48 8.69 3.76 3.19 5.78 12.8
Cu/Mo Rougher Conc 4 21.9 1.10 0.41 8.36 0.14 3.19 0.73 2.28 1.56 4.35
Cu/Mo Rougher Conc 5 39.5 1.99 0.19 6.55 0.05 0.74 0.61 3.23 0.96 1.82
Cu/Mo Rougher Tail 1843.1 92.9 0.02 3.36 0.008 0.03 2.24 77.3 7.68 3.44
Head (calc.) 1983.3 100.0 0.62 4.04 0.10 0.81 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Flash Conc 0.27 26.6 24.6 4.72 29.2 11.6 1.66 12.9 9.81
Flash + R Conc 1 2.15 24.4 23.0 3.04 25.9 84.4 12.3 66.0 68.8
Flash + R Conc 1-2 2.78 20.8 20.4 3.00 22.6 92.7 14.0 84.0 77.6
Flash + R Conc 1-3 3.97 15.1 17.5 2.24 18.4 96.4 17.2 89.8 90.4
Flash + R Conc 1-4 5.08 11.9 15.5 1.79 15.1 97.2 19.5 91.4 94.7
Flash + R Conc 1-5 7.07 8.62 13.0 1.30 11.1 97.8 22.7 92.3 96.6

Weight Assays, % % Distribution



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

165

SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: COMB PROD Test No.: F 18

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 1.8 1.8 1.8 98.2
65 212 4.5 4.5 6.3 93.7
100 150 5.8 5.8 12.1 87.9
150 106 10.4 10.4 22.5 77.5
200 75 19.8 19.8 42.3 57.7
270 53 17.8 17.8 60.1 39.9
400 38 6.7 6.7 66.8 33.2
Pan -38 33.2 33.2 100.0 0.0

Total - 100.0 100.0 - -
K80 116

Particle Size Distribution
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Test No.:F19 Project No.:  11976-001 Operator:  KS Date:  Oct 15/08

Purpose: To examine the use of sodium silicate as a dispersant for the Fuel Oil. 
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #2 K80 =140 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime Fuel Oil SIPX MIBC Na2SiO3 Grind Cond. Froth pH Eh
Grind 400 5 100 45 10.2 -40.0

Cu/Mo Rougher 1 7.5 1 1.0 10.2 -40.0
Cu/Mo Rougher 2 5 1 1.0 9.9 -10.0
Cu/Mo Rougher 3 25 2.5 10 1 2.0 10.0 -10.0
Cu/Mo Rougher 4 100 2.5 1 3.0 10.0 -10.0
Cu/Mo Rougher 5 5 2.5 1 5.0 10.0 -20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo Rougher Conc 1 43.6 2.19 26.7 23.8 3.13 29.5 86.0 12.6 59.4 70.4
Cu/Mo Rougher Conc 2 14.4 0.72 7.48 10.7 4.54 11.8 7.96 1.88 28.5 9.30
Cu/Mo Rougher Conc 3 19.8 1.00 1.39 10.6 0.30 6.87 2.03 2.55 2.59 7.45
Cu/Mo Rougher Conc 4 20.7 1.04 0.45 7.28 0.11 2.35 0.69 1.83 0.99 2.66
Cu/Mo Rougher Conc 5 24.0 1.21 0.22 7.35 0.05 2.30 0.39 2.15 0.47 3.02
Cu/Mo Rougher Tail 1864.3 93.8 0.02 3.48 0.01 0.07 2.89 79.0 8.11 7.14
Head (calc.) 1986.8 100.0 0.68 4.14 0.12 0.92 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo Rougher Conc 1 2.19 26.7 23.8 3.13 29.5 86.0 12.6 59.4 70.4
Cu/Mo Rougher Conc 1-2 2.92 21.9 20.5 3.48 25.1 94.0 14.5 87.8 79.7
Cu/Mo Rougher Conc 1-3 3.92 16.7 18.0 2.67 20.5 96.0 17.1 90.4 87.2
Cu/Mo Rougher Conc 1-4 4.96 13.3 15.8 2.13 16.7 96.7 18.9 91.4 89.8
Cu/Mo Rougher Conc 1-5 6.17 10.7 14.1 1.72 13.8 97.1 21.0 91.9 92.9

Weight Assays, % % Distribution



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

167

SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Com Prod Test No.: F 19

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.2 0.2 0.2 99.8
65 212 3.6 3.6 3.8 96.2
100 150 11.4 11.4 15.2 84.8
150 106 21.4 21.4 36.6 63.4
200 75 16.3 16.3 52.9 47.1
270 53 11.9 11.9 64.8 35.2
400 38 4.9 4.9 69.7 30.3
Pan -38 30.3 30.3 100.0 0.0

Total - 100.0 100.0 - -
K80 140

Particle Size Distribution
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Test No.:F20 Project No.:  11976-001 Operator:  KS Date:  Oct 15/08

Purpose: To examine the use of OP-6 as a dispersant for the Fuel Oil. 
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #2 K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime Fuel Oil SIPX MIBC OP-6 Grind Cond. Froth pH Eh
Grind 400 5 25 45 10.0 -60.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -60.0
Cu/Mo Rougher 2 5 5 1 1.0 10.0 -30.0
Cu/Mo Rougher 3 2.5 2.5 1 2.0 10.0 -30.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 -20.0
Cu/Mo Rougher 5 50 5 2.5 1 5.0 10.0 -20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo Rougher Conc 1 54.1 2.72 23.1 22.4 3.79 24.9 90.6 13.8 88.9 75.5
Cu/Mo Rougher Conc 2 14.0 0.70 5.79 10.1 0.98 7.40 5.88 1.62 5.95 5.80
Cu/Mo Rougher Conc 3 16.9 0.85 0.77 11.3 0.17 7.88 0.94 2.18 1.25 7.46
Cu/Mo Rougher Conc 4 24.8 1.25 0.23 7.82 0.04 3.00 0.41 2.22 0.43 4.17
Cu/Mo Rougher Conc 5 39.0 1.96 0.10 6.21 0.02 0.89 0.28 2.77 0.29 1.94
Cu/Mo Rougher Tail 1840.0 92.5 0.01 3.68 0.004 0.05 1.87 77.4 3.19 5.15
Head (calc.) 1988.8 100.0 0.69 4.40 0.12 0.90 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo Rougher Conc 1 2.72 23.1 22.4 3.79 24.9 90.6 13.8 88.9 75.5
Cu/Mo Rougher Conc 1-2 3.42 19.5 19.9 3.21 21.3 96.5 15.5 94.8 81.3
Cu/Mo Rougher Conc 1-3 4.27 15.8 18.2 2.61 18.6 97.4 17.6 96.1 88.7
Cu/Mo Rougher Conc 1-4 5.52 12.3 15.8 2.03 15.1 97.8 19.9 96.5 92.9
Cu/Mo Rougher Conc 1-5 7.48 9.10 13.3 1.50 11.4 98.1 22.6 96.8 94.8

Weight Assays, % % Distribution
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Test No.:F21 Project No.:  11976-001 Operator:  KS Date:  Oct16/08

Purpose: To examine the use of 3302 in place of Fuel Oil and SIPX.  (3302 is an oil collector - xanthate allyl ester)
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)  #2 K80 = 125 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime 3302 MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 9.6 -50.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -50.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.0 -40.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 -30.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 -20.0
Cu/Mo Rougher 5 50 5 7.5 1 5.0 9.9 -20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1 Heavy scummy froth in rougher 1
Speed: rpm 1800 By end of rougher 2 froth watery

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo Rougher Conc 1 65.4 3.22 20.9 19.8 2.58 22.7 90.8 14.0 70.0 76.1
Cu/Mo Rougher Conc 2 19.0 0.94 2.82 7.46 2.76 5.81 3.56 1.54 21.8 5.66
Cu/Mo Rougher Conc 3 29.3 1.44 1.61 7.10 0.40 3.21 3.13 2.25 4.87 4.82
Cu/Mo Rougher Conc 4 21.1 1.04 0.33 5.89 0.07 0.71 0.46 1.35 0.64 0.77
Cu/Mo Rougher Conc 5 30.2 1.49 0.23 6.26 0.07 0.75 0.46 2.05 0.83 1.16
Cu/Mo Rougher Tail 1865.6 91.87 0.01 3.90 0.00 0.12 1.61 78.8 1.86 11.5
Head (calc.) 2030.6 100.0 0.74 4.55 0.12 0.96 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89

Combined Products
Cu/Mo Rougher Conc 1 3.22 20.9 19.8 2.58 22.7 90.8 14.0 70.0 76.1
Cu/Mo Rougher Conc 1-2 4.16 16.8 17.0 2.62 18.9 94.3 15.6 91.8 81.8
Cu/Mo Rougher Conc 1-3 5.60 12.9 14.5 2.05 14.9 97.5 17.8 96.7 86.6
Cu/Mo Rougher Conc 1-4 6.64 10.9 13.1 1.74 12.6 97.9 19.2 97.3 87.4
Cu/Mo Rougher Conc 1-5 8.13 8.98 11.9 1.43 10.5 98.4 21.2 98.1 88.5

Weight Assays, % % Distribution
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Ro Tail Test No.: F21

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.4 0.2 0.2 99.8
65 212 4.3 2.3 2.6 97.4
100 150 13.9 7.6 10.1 89.9
150 106 33.8 18.4 28.5 71.5
200 75 41.1 22.3 50.8 49.2
270 53 22.5 12.2 63.0 37.0
400 38 15.8 8.6 71.6 28.4
Pan -38 52.3 28.4 100.0 0.0

Total - 184.1 100.0 - -
K80 126
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Test No.:F22 Project No.:  11976-001 Operator:  KS Date:  Oct 16/08

Purpose: To examine the use of Fuel Oil with no SIPX.  
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #2 K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime Fuel Oil MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -50.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -50.0
Cu/Mo Rougher 2 5 5 1 1.0 10.0 -40.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 -20.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 -10.0
Cu/Mo Rougher 5 50 5 1 5.0 10.0 -10.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo Rougher Conc 1 49.5 2.48 24.1 22.7 3.58 26.4 86.7 12.8 83.9 72.6
Cu/Mo Rougher Conc 2 15.1 0.76 7.67 11.2 1.62 8.73 8.42 1.92 11.6 7.32
Cu/Mo Rougher Conc 3 15.2 0.76 1.06 6.64 0.23 1.56 1.17 1.15 1.65 1.32
Cu/Mo Rougher Conc 4 28.4 1.42 0.23 5.90 0.05 0.44 0.47 1.90 0.65 0.69
Cu/Mo Rougher Conc 5 27.2 1.36 0.14 5.63 0.03 0.31 0.28 1.74 0.41 0.47
Cu/Mo Rougher Tail 1861.2 93.2 0.02 3.81 0.002 0.17 2.98 80.5 1.85 17.6
Head (calc.) 1996.6 100.0 0.69 4.41 0.11 0.90 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo Rougher Conc 1 2.48 24.1 22.7 3.58 26.4 86.7 12.8 83.9 72.6
Cu/Mo Rougher Conc 1-2 3.24 20.3 20.0 3.12 22.3 95.1 14.7 95.4 79.9
Cu/Mo Rougher Conc 1-3 4.00 16.6 17.5 2.57 18.3 96.3 15.8 97.1 81.3
Cu/Mo Rougher Conc 1-4 5.42 12.3 14.4 1.91 13.6 96.7 17.7 97.7 82.0
Cu/Mo Rougher Conc 1-5 6.78 9.86 12.7 1.53 11.0 97.0 19.5 98.2 82.4

Weight Assays, % % Distribution
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Test No.:F23 Project No.:  11976-001 Operator:  KS Date:  Oct 16/08

Purpose:  To examine the use of Pine oil as the frother.
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new) #2 K80 ~ 135 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime Fuel Oil SIPX Pine Oil Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -30.0

Cu/Mo Rougher 1 5 1 1.0 10.0 -30.0
Cu/Mo Rougher 2 25 5 2.5 1 1.0 10.0 -10.0
Cu/Mo Rougher 3 50 2.5 1 2.0 10.0 -10.0
Cu/Mo Rougher 4 50 2.5 2.5 1 3.0 10.0 0.0
Cu/Mo Rougher 5 50 5 1 5.0 10.0 0.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo Rougher Conc 1 58.3 2.97 17.1 16.8 2.89 18.4 90.1 12.1 83.2 77.2
Cu/Mo Rougher Conc 2 18.3 0.93 3.75 8.56 1.38 7.00 6.20 1.94 12.5 9.22
Cu/Mo Rougher Conc 3 10.8 0.55 0.72 8.10 0.20 3.22 0.70 1.08 1.07 2.50
Cu/Mo Rougher Conc 4 25.0 1.27 0.16 6.08 0.03 1.40 0.36 1.88 0.32 2.52
Cu/Mo Rougher Conc 5 19.8 1.01 0.29 7.07 0.06 2.27 0.52 1.73 0.61 3.24
Cu/Mo Rougher Tail 1830.1 93.3 0.01 3.59 0.003 0.04 2.15 81.3 2.35 5.27
Head (calc.) 1962.3 100.0 0.56 4.12 0.10 0.71 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo Rougher Conc 1 2.97 17.1 16.8 2.89 18.4 90.1 12.1 83.2 77.2
Cu/Mo Rougher Conc 1-2 3.90 13.9 14.8 2.53 15.7 96.3 14.1 95.7 86.5
Cu/Mo Rougher Conc 1-3 4.45 12.3 14.0 2.24 14.1 97.0 15.1 96.7 89.0
Cu/Mo Rougher Conc 1-4 5.73 9.58 12.2 1.75 11.3 97.3 17.0 97.0 91.5
Cu/Mo Rougher Conc 1-5 6.74 8.19 11.5 1.50 9.95 97.9 18.7 97.7 94.7

Weight Assays, % % Distribution
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Test No.:F24 Project No.:  11976-001 Operator:  KS Date:  Oct16/08

Purpose: To examine the effect of primary grind
same conditions as F2 otherwise

Procedure: As outlined below.  

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)  #2 K80 = 195 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime Fuel Oil SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 30 10.0 -30.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -30.0
Cu/Mo Rougher 2 5 1 1.0 10.0 -10.0
Cu/Mo Rougher 3 50 2.5 1 2.0 10.0 0.0
Cu/Mo Rougher 4 2.5 5 1 3.0 10.0 -10.0
Cu/Mo Rougher 5 50 5 1 5.0 10.0 -10.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo Rougher Conc 1 50.3 2.53 22.2 21.4 3.13 22.2 84.4 12.9 81.2 72.5
Cu/Mo Rougher Conc 2 14.9 0.75 6.77 10.6 1.52 7.53 7.62 1.90 11.7 7.29
Cu/Mo Rougher Conc 3 19.5 0.98 2.05 9.41 0.23 5.57 3.02 2.20 2.31 7.05
Cu/Mo Rougher Conc 4 22.1 1.11 0.72 8.30 0.11 3.98 1.20 2.20 1.25 5.71
Cu/Mo Rougher Conc 5 19.9 1.00 0.46 6.76 0.07 2.02 0.69 1.62 0.70 2.61
Cu/Mo Rougher Tail 1860.6 93.6 0.02 3.54 0.003 0.04 3.09 79.1 2.88 4.83
Head (calc.) 1987.3 100.0 0.67 4.19 0.10 0.77 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo Rougher Conc 1 2.53 22.2 21.4 3.13 22.2 84.4 12.9 81.2 72.5
Cu/Mo Rougher Conc 1-2 3.28 18.7 18.9 2.76 18.8 92.0 14.8 92.9 79.8
Cu/Mo Rougher Conc 1-3 4.26 14.8 16.7 2.18 15.8 95.0 17.0 95.2 86.8
Cu/Mo Rougher Conc 1-4 5.37 11.9 15.0 1.75 13.3 96.2 19.2 96.4 92.6
Cu/Mo Rougher Conc 1-5 6.38 10.1 13.7 1.49 11.6 96.9 20.9 97.1 95.2

Weight Assays, % % Distribution
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: ro tail Test No.: f 24

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 5.1 2.9 2.9 97.1
65 212 18.7 10.7 13.6 86.4
100 150 34.4 19.7 33.3 66.7
150 106 30.7 17.6 50.9 49.1
200 75 23.4 13.4 64.3 35.7
270 53 14.8 8.5 72.8 27.2
400 38 6.0 3.4 76.2 23.8
Pan -38 41.6 23.8 100.0 0.0

Total - 174.7 100.0 - -
K80 191
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Ro Tail Test No.: F24

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

20 850 0.0 0.0 0.0 100.0
28 600 0.0 0.0 0.0 100.0
35 425 0.4 0.2 0.2 99.8
48 300 6.7 3.4 3.6 96.4
65 212 27.4 13.7 17.3 82.7
100 150 44.5 22.3 39.6 60.4
150 106 33.2 16.6 56.2 43.8
200 75 25.1 12.6 68.8 31.2
270 53 14.1 7.1 75.8 24.2
400 38 10.3 5.2 81.0 19.0
Pan -38 38.0 19.0 100.0 0.0

Total - 199.7 100.0 - -
K80 204
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Test No.:F25 Project No.:  11976-001 Operator:  KS Date:  Oct 30/08

Purpose: To determine the effect of cleaning the rougher concentrates at natural pH  

Procedure: As otlined below

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 = 130 um

Regrind: 5  minutes in pebble mill Cu/Mo rougher conc. K80 =  35 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -50.0

Cu/Mo Rougher 1 10 1 1 10.0 -50.0
Cu/Mo Rougher 2 5 7.5 1 1 10.0 -10.0
Cu/Mo Rougher 3 25 2.5 1 2 10.0 -10.0
Cu/Mo Rougher 4 25 2.5 1 3 10.0 -10.0

Regrind (PM) 2.5 5 8..6 -60.0

1st Cleaner 1 2.5 1 0.5 8.6 -60.0
1st Cleaner 2 0.5
1st Cleaner 3 1
1st Cleaner 4 2.5 1 2 8.5 0.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 1st Cleaner Conc 1 34.2 1.72 27.1 24.8 3.93 30.7 75.2 9.8 67.8 60.3
Cu/Mo 1st Cleaner Conc 2 10.3 0.52 15.4 17.9 3.50 19.8 12.9 2.13 18.2 11.7
Cu/Mo 1st Cleaner Conc 3 9.80 0.49 5.90 12.1 1.15 10.3 4.69 1.37 5.68 5.79
Cu/Mo 1st Cleaner Conc 4 10.9 0.55 2.64 14.9 0.53 14.8 2.34 1.88 2.91 9.26
Cu/Mo 1st Cl Tail 68.2 3.42 0.25 6.29 0.05 1.14 1.38 4.96 1.55 4.46
Cu/Mo Rougher Tail 1858.8 93.3 0.02 3.72 0.004 0.08 3.47 79.9 3.94 8.53
Head (calc.) 1992.2 100.0 0.62 4.35 0.10 0.87 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo 1st Cleaner Conc 1 1.72 27.1 24.8 3.93 30.7 75.2 9.80 67.8 60.3
Cu/Mo 1st Cleaner Conc 1-2 2.23 24.4 23.2 3.83 28.2 88.1 11.9 85.9 72.0
Cu/Mo 1st Cleaner Conc 1-3 2.73 21.1 21.2 3.35 25.0 92.8 13.3 91.6 77.7
Cu/Mo 1st Cleaner Conc 1-4 3.27 18.0 20.1 2.88 23.3 95.1 15.2 94.5 87.0
Cu/Mo Rougher Conc 6.70 8.91 13.1 1.43 11.9 96.5 20.1 96.1 91.5

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F25

Dry Solids S.G.= 3.14 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

150 106 0.7 2.5 2.5 97.5
200 75 1.4 5.1 7.6 92.4
270 53 1.4 5.0 12.6 87.4

37 1.7 6.0 18.6 81.4
29 1.6 5.8 24.4 75.6
20 2.0 7.1 31.4 68.6
14 2.8 10.0 41.4 58.6
11 2.1 7.4 48.8 51.2
-11 14.5 51.2 100.0 0.0

Total - 28.3 100.0 - -
K80 35
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Test No.:F26 Project No.:  11976-001 Operator:  KS Date:  Oct 30/08

Purpose: To determine the effect of cleaning the rougher concentrates at a pH of 9.5 

Procedure: As otlined below

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  125 um

Regrind: 5  minutes in pebble mill Cu/Mo rougher conc. K80 =32 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.2 -60.0

Cu/Mo Rougher 1 10 1 1.0 10.2 -60.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.2 -50.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 -20.0
Cu/Mo Rougher 4 50 2.5 1 3.0 9.9 -10.0

Regrind (PM) 25 2.5 5 9.0 -10.0

1st Cleaner 1 25 2.5 1 0.5 9.5 30.0
1st Cleaner 2 0.5
1st Cleaner 3 1.0
1st Cleaner 4 2.5 1 2.0 9.3 0.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 1st Cleaner Conc 1 35.2 1.77 28.6 25.3 3.78 29.5 83.1 10.5 70.7 66.5
Cu/Mo 1st Cleaner Conc 2 5.50 0.28 13.7 16.3 4.59 17.4 6.22 1.06 13.4 6.13
Cu/Mo 1st Cleaner Conc 3 10.0 0.50 4.67 10.8 1.50 8.10 3.85 1.28 7.97 5.18
Cu/Mo 1st Cleaner Conc 4 13.1 0.66 2.25 13.0 0.44 10.1 2.43 2.02 3.06 8.47
Cu/Mo 1st Cl  Tail 46.4 2.34 0.34 6.15 0.06 0.99 1.30 3.38 1.41 2.94
Cu/Mo Rougher Tail 1876.6 94.5 0.02 3.68 0.003 0.09 3.10 81.7 3.39 10.8
Head (calc.) 1986.8 100.0 0.61 4.25 0.09 0.79 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo 1st Cleaner Conc 1 1.77 28.6 25.3 3.78 29.5 83.1 10.5 70.7 66.5
Cu/Mo 1st Cleaner Conc 1-2 2.05 26.6 24.1 3.89 27.9 89.3 11.6 84.2 72.6
Cu/Mo 1st Cleaner Conc 1-3 2.55 22.3 21.5 3.42 24.0 93.2 12.9 92.1 77.8
Cu/Mo 1st Cleaner Conc 1-4 3.21 18.2 19.7 2.81 21.1 95.6 14.9 95.2 86.2
Cu/Mo Rougher Conc 5.55 10.7 14.0 1.65 12.6 96.9 18.3 96.6 89.2

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F26

Dry Solids S.G.= 3.16 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

150 106 0.4 1.5 1.5 98.5
200 75 0.9 3.2 4.7 95.3
270 53 1.5 5.3 10.0 90.0

37 1.8 6.4 16.4 83.6
29 1.7 6.2 22.6 77.4
20 2.2 7.9 30.5 69.5
14 3.1 11.1 41.5 58.5
11 2.3 8.2 49.7 50.3
-11 13.9 50.3 100.0 0.0

Total - 27.6 100.0 - -
K80 32
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Test No.:F27 Project No.:  11976-001 Operator:  KS Date:  Oct 30/08

Purpose: To determine the effect of cleaning the rougher concentrates using 3302 in place of Fuel oil at natural pH  

Procedure: As otlined below

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 = 130 um

Regrind: 5  minutes in pebble mill Cu/Mo rougher conc. K80 =34 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime 3302 SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -30.0

Cu/Mo Rougher 1 20 1 1.0 10.0 -30.0
Cu/Mo Rougher 2 5 15 1 1.0 10.0 -10.0
Cu/Mo Rougher 3 25 2.5 1 2.0 10.0 -10.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 -10.0

Regrind (PM) 2.5 5 9.0 -10.0

1st Cleaner 1 2.5 1 0.5 9.0 -10.0
1st Cleaner 2 1 0.5
1st Cleaner 3 1.0
1st Cleaner 4 2.0 8.5 -10.0

Stage Bulk Rougher Rougher and cleaner froth more of a scum, very heavy 
Flotation Cell 1000g-D1 scummy froth 
Speed: rpm 1800 Mo visually still floating in 3rd rougher

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 1st Cleaner Conc 1 38.7 1.95 28.7 26.5 4.34 28.9 83.7 12.0 78.6 69.3
Cu/Mo 1st Cleaner Conc 2 9.80 0.49 15.4 19.6 3.48 20.8 11.4 2.25 16.0 12.6
Cu/Mo 1st Cleaner Conc 3 6.60 0.33 2.73 11.0 0.54 7.48 1.36 0.85 1.67 3.06
Cu/Mo 1st Cleaner Conc 4 12.3 0.62 0.71 9.73 0.08 5.41 0.66 1.40 0.44 4.12
Cu/Mo 1st Cl  Tail 59.6 3.0 0.09 5.80 0.01 0.77 0.40 4.05 0.18 2.84
Cu/Mo Rougher Tail 1855.6 93.6 0.02 3.65 0.004 0.07 2.52 79.4 3.13 8.05
Head (calc.) 1982.6 100.0 0.67 4.30 0.11 0.81 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo 1st Cleaner Conc 1 1.95 28.7 26.5 4.34 28.9 83.7 12.0 78.6 69.3
Cu/Mo 1st Cleaner Conc 1-2 2.45 26.0 25.1 4.17 27.3 95.1 14.3 94.6 81.9
Cu/Mo 1st Cleaner Conc 1-3 2.78 23.2 23.4 3.73 24.9 96.4 15.1 96.3 85.0
Cu/Mo 1st Cleaner Conc 1-4 3.40 19.1 20.9 3.06 21.3 97.1 16.5 96.7 89.1
Cu/Mo Rougher Conc 6.41 10.2 13.8 1.63 11.7 97.5 20.6 96.9 92.0

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F27

Dry Solids S.G.= 3.20 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

150 106 0.5 1.9 1.9 98.1
200 75 1.0 4.1 6.0 94.0
270 53 1.4 5.7 11.7 88.3

37 1.6 6.4 18.1 81.9
29 1.6 6.5 24.6 75.4
20 2.0 8.2 32.8 67.2
14 3.2 13.0 45.7 54.3
11 2.6 10.7 56.4 43.6
-11 10.8 43.6 100.0 0.0

Total - 24.7 100.0 - -
K80 34
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Test No.:F28 Project No.:  11976-001 Operator:  KS Date:  Oct 30/08

Purpose: To determine the effect of rougher concentrate 1 bypassing regrind and straight to the cleaner stage.  

Procedure: As otlined below

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  150

Regrind: 4  minutes in pebble mill Cu/Mo rougher conc. K80 =59 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O. SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -20.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -20.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.0 -30.0
Cu/Mo Rougher 3 50 2.5 1 2.0 10.0 -10.0
Cu/Mo Rougher 4 50 2.5 1 3.0 9.9 -10.0

Combine Ro conc 2-4 to regrind
Regrind (PM) 2.5 4 9.0 -50.0

Combine regrind product with Ro conc 1
1st Cleaner 1 2.5 1 0.5 9.0 -50.0
1st Cleaner 2 1 0.5
1st Cleaner 3 1.0
1st Cleaner 4 2.5 1 2.0 9.0 -20.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 1st Cleaner Conc 1 41.6 2.09 27.9 26.1 3.90 32.5 88.1 13.1 82.1 74.6
Cu/Mo 1st Cleaner Conc 2 7.70 0.39 11.5 16.2 2.68 15.5 6.72 1.51 10.4 6.58
Cu/Mo 1st Cleaner Conc 3 5.80 0.29 3.40 10.4 0.81 6.38 1.50 0.73 2.38 2.04
Cu/Mo 1st Cleaner Conc 4 8.10 0.41 0.97 12.1 0.25 9.40 0.60 1.19 1.02 4.20
Cu/Mo 1st Cl  Tail 57.6 2.89 0.10 6.38 0.02 0.73 0.44 4.45 0.67 2.32
Cu/Mo Rougher Tail 1868.9 93.9 0.02 3.49 0.004 0.10 2.69 79.0 3.4 10.3
Head (calc.) 1989.7 100.0 0.66 4.15 0.10 0.91 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo 1st Cleaner Conc 1 2.09 27.9 26.1 3.90 32.5 88.1 13.1 82.1 74.6
Cu/Mo 1st Cleaner Conc 1-2 2.48 25.3 24.6 3.71 29.8 94.8 14.7 92.5 81.1
Cu/Mo 1st Cleaner Conc 1-3 2.77 23.0 23.1 3.40 27.4 96.3 15.4 94.9 83.2
Cu/Mo 1st Cleaner Conc 1-4 3.18 20.2 21.7 3.00 25.1 96.9 16.6 95.9 87.4
Cu/Mo Rougher Conc 6.07 10.6 14.4 1.58 13.5 97.3 21.0 96.6 89.7

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F28

Dry Solids S.G.= 3.16 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

150 106 1.7 6.9 6.9 93.1
200 75 2.1 8.5 15.3 84.7
270 53 1.7 6.7 22.1 77.9

37 1.4 5.8 27.9 72.1
29 1.1 4.4 32.3 67.7
20 1.3 5.3 37.5 62.5
14 2.2 8.7 46.3 53.7
11 2.0 7.9 54.2 45.8
-11 11.3 45.8 100.0 0.0

Total - 24.7 100.0 - -
K80 59
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Test No.:F29 Project No.:  11976-001 Operator:  KS Date:  Oct 30/08

Purpose: To determine the effect of regrinding the 1st cleaner concentrate  

Procedure: As otlined below

Feed: 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  130 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc. K80 =34 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -20.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -20.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.0 -20.0
Cu/Mo Rougher 3 25 2.5 1 2.0 10.0 -20.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 -20.0

1st Cleaner 1 2.5 2.5 1 3.0 9.5 -20.0
1st Cleaner Scav 2.5 1 2.0 9.4 -10.0

Regrind (PM) 2.5 5 8.5 -10.0

2nd Cleaner 1 1 0.5 8.5 -10.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 37.9 1.91 29.4 27.0 4.83 23.7 89.1 10.8 91.2 66.0
Cu/Mo 2nd Cleaner Conc 2 2.70 0.14 16.7 19.3 2.63 19.4 3.61 0.55 3.54 3.85
Cu/Mo 2nd Cleaner Conc 3 3.70 0.19 5.37 11.0 0.670 12.7 1.59 0.43 1.24 3.45
Cu/Mo 2nd Cleaner Tail 24.4 1.23 1.26 9.69 0.06 7.99 2.46 2.50 0.67 14.32
Cu/Mo 1st Cl Scav Conc 8.0 0.40 0.22 6.50 0.05 0.91 0.14 0.55 0.20 0.53
Cu/Mo 1st Cl Scav Tail 46.4 2.34 0.07 5.71 0.01 0.27 0.27 2.80 0.25 0.92
Cu/Mo Rougher Tail 1860.6 93.8 0.02 4.19 0.003 0.08 2.83 82.4 2.87 10.9
Head (calc.) 1983.7 100.0 0.63 4.77 0.10 0.69 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.91 29.4 27.0 4.83 23.7 89.1 10.8 91.2 66.0
Cu/Mo 2nd Cleaner Conc 1-2 2.05 28.6 26.5 4.68 23.4 92.7 11.4 94.8 69.8
Cu/Mo 2nd Cleaner Conc 1-3 2.23 26.6 25.2 4.35 22.5 94.3 11.8 96.0 73.3
Cu/Mo 1st Cleaner  Conc 3.46 17.6 19.7 2.82 17.4 96.8 14.3 96.7 87.6
Cu/Mo 1st Cl + Scav Conc 3.87 15.8 18.3 2.53 15.6 96.9 14.8 96.9 88.1
Cu/Mo Rougher Conc 6.21 9.87 13.6 1.58 9.85 97.2 17.6 97.1 89.1

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F29

Dry Solids S.G.= 3.52 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

150 106 0.0 0.0 0.0 100.0
200 75 1.2 4.8 4.8 95.2
270 53 1.4 5.8 10.6 89.4

34 2.3 9.3 19.9 80.1
27 2.1 8.4 28.3 71.7
19 2.4 9.8 38.1 61.9
13 3.2 12.9 51.0 49.0
10 2.2 8.9 59.9 40.1
-10 9.9 40.1 100.0 0.0

Total - 24.6 100.0 - -
K80 34
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Test No.:F30 Project No.:  11976-001 Operator:  KS Date:  Nov 7/08

Purpose: To determine the flowsheet response using 10kg of feed based on the 2kg test F29  

Procedure: As outlined below

Feed: 10 kg of minus 10 mesh Master Comp sample

Grind: 72 minutes / 10 kg @ 55% solids in a 10 kg rod mill.(Black)  K80 =  141 µm.

Regrind: 8 minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 53 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Na2HS Grind Cond. Froth pH Eh
Grind 400 5 72 10.0 -90.0

Cu/Mo Rougher 1 10 1 2.0 10.0 -90.0
Cu/Mo Rougher 2 100 5 7.5 1 2.0 10.0 -20.0
Cu/Mo Rougher 3 2.5 1 4.0 10.0 -20.0
Cu/Mo Rougher 4 50 2.5 1 6.0 10.0 -20.0

1st Cleaner 1 2.5 2.5 1 5.0 9.5 -100.0
1st Cleaner Scav 2.5 1 4.0

Regrind (PM) 2.5 8 8.0 40.0

2nd Cleaner 1 3.0 8.0 40.0

Condition 1180 10 11.5 -500.0
Condition 2.5 5 12.0 -550.0
Mo Rougher 1 2.0 12.0 -550.0
Mo Rougher Scav 2.5 1.0

Mo 1st Cleaner 2.5 350 5 1.0 11.4 -450.0

Mo 2nd Cleaner 1 drop 550 5 40 sec 10.8 -440.0

Stage Bulk Rougher
Flotation Cell 10kg-D7
Speed: rpm

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Mo 2nd Cleaner Conc 12.6 0.13 0.78 1.06 56.1 38.3 0.16 0.03 75.7 5.64
Mo 2nd Cleaner Tail 2.00 0.02 7.34 7.20 20.1 32.8 0.23 0.04 4.30 0.77
Mo 1st Cleaner Tail 14.1 0.14 27.1 24.8 6.32 31.9 6.06 0.86 9.54 5.25
Mo Rougher Scav Conc 4.40 0.05 27.8 25.4 4.47 31.7 1.94 0.27 2.11 1.63
Mo Rougher Scav Tail 169.9 1.74 32.2 29.2 0.09 31.8 86.7 12.2 1.67 63.1
Cu/Mo 2nd Cleaner Tail 48.3 0.49 3.10 9.58 0.28 8.12 2.37 1.14 1.45 4.58
Cu/Mo 1st Cl Scav Conc 31.0 0.32 1.19 23.8 0.19 25.6 0.58 1.81 0.63 9.27
Cu/Mo 1st Cl Scav Tail 175.2 1.79 0.17 6.13 0.03 0.51 0.47 2.64 0.54 1.04
Cu/Mo Rougher Tail 9315.3 95.3 0.01 3.54 0.004 0.08 1.48 81.0 4.09 8.71
Head (calc.) 9772.8 100.0 0.65 4.16 0.10 0.88 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Mo 2nd Cleaner Conc 0.13 0.78 1.06 56.1 38.3 0.16 0.03 75.7 5.64
Mo 1st Cleaner Conc 0.15 1.68 1.90 51.2 37.5 0.39 0.07 80.0 6.40
Mo Rougher Conc 0.29 14.2 13.2 29.1 34.8 6.44 0.93 89.5 11.7
Mo Rougher + Scav Concs 0.34 16.0 14.8 25.9 34.4 8.38 1.20 91.6 13.3
Mo Rougher Tail 1.78 32.1 29.1 0.20 31.8 88.6 12.5 3.8 64.7
Cu/Mo 2nd Cleaner Conc 2.08 29.6 26.8 4.29 32.2 95.1 13.4 93.3 76.4
Cu/Mo 1st Cleaner Conc 2.57 24.5 23.5 3.52 27.6 97.5 14.5 94.7 81.0
Cu/Mo 1st Conc + Scav Concs 2.89 21.9 23.6 3.16 27.4 98.1 16.3 95.4 90.3
Cu/Mo Rougher Conc 4.68 13.6 16.9 1.96 17.1 98.5 19.0 95.9 91.3

% Distribution

Cu/Mo Cleaner
1000g D-1

1500

Weight Assays, %

Mo Circuit 
250g D-1

1200
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Cu/Mo Ro Tail Test No.: F30

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.6 0.3 0.3 99.7
65 212 7.0 3.9 4.2 95.8
100 150 22.0 12.2 16.4 83.6
150 106 33.6 18.7 35.1 64.9
200 75 26.9 14.9 50.1 49.9
270 53 21.7 12.1 62.1 37.9
400 38 9.7 5.4 67.5 32.5
Pan -38 58.5 32.5 100.0 0.0

Total - 180.0 100.0 - -
K80 141
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F30

Dry Solids S.G.= 2.64 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.8 1.6 1.6 98.4
150 106 0.9 1.8 3.5 96.5
200 75 3.2 6.5 10.0 90.0
270 53 5.0 10.2 20.2 79.8

43 5.8 11.8 32.0 68.0
33 4.8 9.8 41.8 58.2
23 5.5 11.2 53.1 46.9
16 5.6 11.4 64.5 35.5
12 2.9 5.9 70.4 29.6
-12 14.5 29.6 100.0 0.0

Total - 49.0 100.0 - -
K80 53
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Test No.:F31 Project No.:  11976-001 Operator:  KS Date:  Nov 13/08

Purpose: To repeat F30 but with a finer regrind

Procedure: As otlined below

Feed: 10 kg of minus 10 mesh Master Comp sample

Grind: 72 minutes / 10 kg @ 55% solids in a 10 kg rod mill.(Black)  K80 =   121 µm.

Regrind: 15 minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 27 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Na2HS Grind Cond. Froth pH Eh
Grind 400 5 72 10.2 50.0

Cu/Mo Rougher 1 10 1 2.0 10.2 50.0
Cu/Mo Rougher 2 ~7.5 7.5 1 2.0 10.0 50.0
Cu/Mo Rougher 3 2.5 1 4.0 10.0 50.0
Cu/Mo Rougher 4 50 2.5 1 6.0 10.0 30.0

1st Cleaner 1 2.5 2.5 1 5.0 9.5 10.0
1st Cleaner Scav 2.5 1 4.0 9.0 10.0

Regrind (PM) 2.5 15 8.5 0.0

2nd Cleaner 1 3.0 8.5 10.0

Condition 1400 10 11.9 -500.0
Condition 2.5 5 12.0 -520.0
Mo Rougher 1 2.0 12.0 -520.0
Mo Rougher 2
Mo Rougher Scav 2.5 1.0

Mo 1st Cleaner 2.5 1 drop 900 5 1.5 11.5 -400.0
Mo 1st Cleaner Scav 1.25 1 1.0

Mo 2nd Cleaner 1 1 drop 1000 5 1.0 10.8 -400.0
Mo 2nd Cleaner 2 1.25 1.0

Stage Bulk Rougher
Flotation Cell 10kg-D7
Speed: rpm

 Cu/Mo Ro 2 - syringe sticky added roughly 7.5 to 10g/ton F.O.
Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Mo 2nd Cleaner Conc 1 10.5 0.12 0.73 0.98 56.1 36.6 0.14 0.03 73.3 5.93
Mo 2nd Cleaner Conc 2 0.30 0.00 0.78 1.18 27.9 36.6 0.00 0.001 1.04 0.17
Mo 2nd Cleaner Tail 0.20 0.00 6.33 6.94 13.6 32.2 0.02 0.004 0.34 0.10
Mo 1st Cleaner Scav Conc 1.40 0.02 7.80 7.78 36.5 30.4 0.19 0.03 6.36 0.66
Mo 1st Cleaner Scav Tail 8.20 0.10 28.7 26.1 2.61 27.4 4.16 0.59 2.66 3.47
Mo Rougher Scav Conc 5.20 0.06 22.0 19.9 14.4 28.9 2.02 0.29 9.32 2.32
Mo Rougher Scav Tail 147.7 1.73 32.9 29.6 0.08 30.2 85.8 12.1 1.53 68.8
Cu/Mo 2nd Cleaner Tail 49.8 0.58 5.56 11.30 0.58 8.73 4.89 1.55 3.60 6.71
Cu/Mo 1st Cl Scav Conc 17.8 0.21 0.57 33.9 0.25 30.1 0.18 1.67 0.55 8.27
Cu/Mo 1st Cl Scav Tail 152.6 1.78 0.11 5.69 0.04 0.45 0.30 2.40 0.76 1.06
Cu/Mo Rougher Tail 8166.5 95.4 0.02 3.61 0.001 0.02 2.31 81.4 0.51 2.52
Head (calc.) 8560.2 100.0 0.66 4.23 0.09 0.76 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Mo 2nd Cleaner Conc 0.13 0.73 0.99 55.3 36.6 0.14 0.03 74.4 6.10
Mo 1st Cleaner Conc 0.13 0.83 1.09 54.6 36.5 0.16 0.03 74.7 6.20
Mo 1st Cleaner + Scav Conc 0.14 1.62 1.85 52.5 35.8 0.35 0.06 81.1 6.85
Mo Rougher Conc 0.24 12.4 11.5 32.7 32.5 4.51 0.65 83.7 10.3
Mo Rougher + Scav Concs 0.30 14.3 13.2 29.0 31.8 6.53 0.94 93.1 12.6
Mo Rougher Tail 1.79 32.5 29.3 0.57 30.2 87.8 12.4 10.8 71.1
Cu/Mo 2nd Cleaner Conc 2.03 30.1 27.2 4.38 30.4 92.3 13.0 94.6 81.4
Cu/Mo 1st Cleaner Conc 2.61 24.7 23.6 3.53 25.6 97.2 14.6 98.2 88.2
Cu/Mo 1st Conc + Scav Concs 2.82 22.9 24.4 3.29 25.9 97.4 16.2 98.7 96.4
Cu/Mo Rougher Conc 4.60 14.1 17.1 2.03 16.1 97.7 18.6 99.5 97.5

% Distribution

Cu/Mo Cleaner
1000g D-1

1500

Weight Assays, %

Mo Circuit 
250g D-1

1200
Comments:
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: cu/mo ro tail Test No.: F31

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.0 0.0 0.0 100.0
65 212 2.9 1.5 1.5 98.5
100 150 12.7 6.7 8.2 91.8
150 106 34.4 18.1 26.3 73.7
200 75 39.5 20.8 47.1 52.9
270 53 30.7 16.2 63.3 36.7
400 38 12.3 6.5 69.7 30.3
Pan -38 57.5 30.3 100.0 0.0

Total - 190.0 100.0 - -
K80 121

Particle Size Distribution

0
10
20
30
40
50
60
70
80
90

100

10 100 1,000

Screen Size (micrometers)

C
um

ul
at

iv
e 

%
 P

as
si

ng

K80 = 121 µm



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

191

SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F31

Dry Solids S.G.= 3.75 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.1 0.3 0.3 99.7
150 106 0.2 0.8 1.2 98.8
200 75 0.3 1.4 2.5 97.5
270 53 0.8 3.2 5.8 94.2

33 1.9 7.6 13.4 86.6
25 2.2 8.9 22.2 77.8
18 2.8 11.3 33.5 66.5
12 3.0 12.0 45.6 54.4
9 1.5 5.9 51.5 48.5
-9 12.1 48.5 100.0 0.0

Total - 25.0 100.0 - -
K80 27
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Test No.:F32 Project No.:  11976-001 Operator:  KS Date:  Nov 19/08

Purpose: To repeat F31 but with another regrind on the Cu/Mo 2nd Cleaner Conc

Procedure: As otlined below

Feed: 10 kg of minus 10 mesh Master Comp sample

Grind: 72 minutes / 10 kg @ 55% solids in a 10 kg rod mill.(Black)  K80 =  137 µm.

Regrind #1: 15 minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 45 µm.

Regrind #2: 3 minutes in pebble mill Cu/Mo 2nd Cleaner conc. K80 = 29 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Na2HS Grind Cond. Froth pH Eh
Grind 400 5 72 10.2 10.0

Cu/Mo Rougher 1 10 1 2.0 10.2 10.0
Cu/Mo Rougher 2 5 7.5 1 2.0 10.0 50.0
Cu/Mo Rougher 3 2.5 2.5 1 4.0 10.0 60.0
Cu/Mo Rougher 4 50 2.5 2.5 1 6.0 10.0 50.0
Cu/Mo Rougher 5 50 2.5 1 6.0 10.0 50.0

1st Cleaner 2.5 2.5 1 5.0 9.8 -100.0
1st Cleaner Scav 2.5 1 4.0 9.7 -50.0

1st Cleaner Conc
Regrind (PM) 2.5 15 8.5 -20.0

2nd Cleaner 1 3.0 8.5 20.0

2nd Cleaner Conc
Regrind (PM) 3

Condition 1600 10 11.8 -500.0
Condition 2.5 5 11.8 -500.0
Mo Rougher 1 2.0 11.8 -540.0
Mo Rougher Scav 2.5 1.0

Mo 1st Cleaner 2.5 1 drop 1000 5 1.5 11.6 -420.0
Mo 1st Cleaner Scav 1.25 1 1.0 11.6 -480.0

Mo 2nd Cleaner 1 1 drop 1200 5 1.0 10.8 -400.0

Stage Bulk Rougher
Flotation Cell 10kg-D7
Speed: rpm

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Mo 2nd Cleaner Conc 10.4 0.11 0.48 0.64 58.2 40.2 0.08 0.02 60.5 4.82
Mo 2nd Cleaner Tail 2.20 0.02 4.33 4.73 43.0 34.8 0.15 0.02 9.5 0.88
Mo 1st Cleaner Scav Conc 2.80 0.03 4.83 4.94 42.6 35.8 0.21 0.03 11.9 1.16
Mo 1st Cleaner Scav Tail 6.80 0.07 25.9 23.8 4.65 29.8 2.78 0.39 3.16 2.34
Mo Rougher Scav Conc 3.50 0.04 24.6 22.6 8.62 29.6 1.36 0.19 3.02 1.19
Mo Rougher Scav Tail 186.8 1.91 29.7 26.6 0.19 29.8 87.7 11.9 3.55 64.2
Cu/Mo 2nd Cleaner Tail 76.3 0.78 2.44 7.99 0.18 5.4 2.94 1.46 1.37 4.75
Cu/Mo 1st Cl Scav Conc 50.8 0.52 2.56 19.1 0.35 18.5 2.06 2.32 1.78 10.8
Cu/Mo 1st Cl Scav Tail 218.6 2.24 0.12 5.81 0.04 0.53 0.41 3.04 0.94 1.34
Cu/Mo Rougher Tail 9208.0 94.3 0.02 3.66 0.005 0.08 2.33 80.6 4.24 8.49
Head (calc.) 9766.2 100.0 0.65 4.28 0.10 0.89 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Mo 2nd Cleaner Conc 0.11 0.48 0.64 58.2 40.2 0.08 0.02 60.5 4.82
Mo 1st Cleaner Conc 0.13 1.15 1.35 55.5 39.3 0.23 0.04 70.0 5.70
Mo 1st Cleaner + Scav Conc 0.16 1.82 2.01 53.2 38.6 0.44 0.07 81.9 6.86
Mo Rougher Conc 0.23 9.2 8.7 38.3 35.9 3.23 0.46 85.1 9.20
Mo Rougher + Scav Concs 0.26 11.3 10.6 34.3 35.1 4.59 0.65 88.1 10.4
Mo Rougher Tail 1.95 29.6 26.5 0.35 29.8 89.0 12.1 6.6 65.4
Cu/Mo 2nd Cleaner Conc 2.18 27.5 24.7 4.31 30.4 92.3 12.5 91.7 74.6
Cu/Mo 1st Cleaner Conc 2.96 20.9 20.3 3.22 23.8 95.2 14.0 93.0 79.3
Cu/Mo 1st Conc + Scav Concs 3.48 18.1 20.1 2.79 23.0 97.3 16.3 94.8 90.2
Cu/Mo Rougher Conc 5.72 11.1 14.5 1.72 14.2 97.7 19.4 95.8 91.5

% Distribution

Cu/Mo Cleaner
1000g D-1

1500

Weight Assays, %

Mo Circuit 
250g D-1

1200
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Cu/Mo Ro tls Test No.: F32

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.3 0.2 0.2 99.8
65 212 5.6 3.2 3.3 96.7
100 150 19.6 11.1 14.4 85.6
150 106 33.8 19.1 33.5 66.5
200 75 28.3 16.0 49.5 50.5
270 53 22.4 12.6 62.1 37.9
400 38 9.8 5.5 67.6 32.4
Pan -38 57.3 32.4 100.0 0.0

Total - 177.1 100.0 - -
K80 137
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Cu Mo 2nd Cl Tail Test No.: F-32

Dry Solids S.G.= 2.94 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.5 2.0 2.0 98.0
150 106 0.5 2.0 4.0 96.0
200 75 1.2 4.6 8.6 91.4
270 53 1.9 7.6 16.2 83.8

39 1.6 6.4 22.6 77.4
31 1.9 7.4 30.0 70.0
21 2.3 9.0 39.0 61.0
15 2.5 9.8 48.8 51.2
11 1.8 7.0 55.8 44.2
-11 11.0 44.2 100.0 0.0

Total - 25.0 100.0 - -
K80 45
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F-32

Dry Solids S.G.= 4.15 Water Temperature = 11.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.2 0.9 0.9 99.1
150 106 0.3 1.0 1.9 98.1
200 75 0.3 1.1 3.0 97.0
270 53 0.6 2.4 5.4 94.6
400 38 1.6 6.2 11.7 88.3

31 1.5 6.2 17.9 82.1
24 2.3 9.4 27.2 72.8
17 3.3 13.3 40.6 59.4
11 3.9 15.7 56.2 43.8
9 2.2 8.6 64.8 35.2
-9 8.8 35.2 100.0 0.0

Total - 25.0 100.0 - -
K80 29
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Test No.:F33 Project No.:  11976-001 Operator:  KS Date:  Dec 5/08

Purpose: To repeat F31 but with No NaHS in Mo 2nd Cleaner and NaCN in Mo 3rd Cleaner

Procedure: As outlined below

Feed: 10 kg of minus 10 mesh Master Comp sample

Grind: 72 minutes / 10 kg @ 55% solids in a 10 kg rod mill.(Black)  K80 =  142 µm.

Regrind : 15 minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 27  µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Na2HS Grind Cond. Froth pH Eh
Grind 400 5 72 10.4 -120.0

Cu/Mo Rougher 1 10 1 2.0 10.3 -100.0
Cu/Mo Rougher 2 5 7.5 1 2.0 10.2 -80.0
Cu/Mo Rougher 3 2.5 2.5 1 4.0 10.0 -70.0
Cu/Mo Rougher 4 50 2.5 2.5 1 6.0 10.0 -70.0
Cu/Mo Rougher 5 50 2.5 1 6.0 10.0 -70.0

1st Cleaner 2.5 2.5 1 5.0 10.0 40.0
1st Cleaner Scav 2.5 1 4.0 9.7 20.0

1st Cleaner Conc
Regrind (PM) 2.5 15 8.4 100.0

2nd Cleaner 1 3.0 8.4 100.0

Condition 1700 10 11.9 -490.0
Condition 2.5 5 11.9 -500.0
Mo Rougher 1 1.0 11.9 -500.0
Mo Rougher 2 2.5 1.0 11.9 -500.0
Mo Rougher Scav 1.25 1.0 11.9 -500.0
Mo Rougher Scav 1.25 1.0 11.8 -500.0

Mo 1st Cleaner 2.5 1 drop 1400 5 1.5 11.5 -420.0
Mo 1st Cleaner Scav 1 1.25 1 1.0
Mo 1st Cleaner Scav 2 0.7 0.5

Mo 2nd Cleaner 2 drop 5 1.0 9.8 -290.0
NaCN

Mo 3rd Cleaner 2 drop 50 1.0 10.8 -300.0

Stage Bulk Rougher
Flotation Cell 10kg-D7 some (petri dish) Mo 2nd cl conc  added to Mo 1st Cl Sc 2 conc bowl
Speed: rpm Mo assay may be high

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Mo 3rd Cleaner Conc 8.90 0.09 0.24 0.50 58.2 36.5 0.03 0.01 54.4 4.06
Mo 3rd Cleaner Tail 0.40 0.00 5.00 5.00 40.0 33.2 0.03 0.00 1.68 0.17
Mo 2nd Cleaner Tail 0.60 0.01 10.0 10.0 30.0 30.4 0.09 0.01 1.89 0.23
Mo 1st Cleaner Scav Conc 1 2.90 0.03 5.91 6.19 43.3 33.0 0.27 0.04 13.2 1.20
Mo 1st Cleaner Scav Conc 2 1.40 0.01 4.03 4.03 50.5 35.1 0.09 0.01 7.42 0.61
Mo 1st Cleaner Scav Tail 11.0 0.11 23.0 21.9 7.85 27.0 3.97 0.57 9.07 3.71
Mo Rougher Scav Conc 1 4.10 0.04 25.8 24.0 3.14 27.2 1.66 0.23 1.35 1.39
Mo Rougher Scav Conc 2 3.20 0.03 26.2 24.9 1.59 26.4 1.32 0.19 0.53 1.06
Mo Rougher Scav Tail 189.8 1.93 29.7 27.5 0.03 28.2 88.5 12.38 0.58 66.9
Cu/Mo 2nd Cleaner Tail 130.3 1.32 0.77 7.98 0.12 4.00 1.58 2.47 1.64 6.52
Cu/Mo 1st Cl Scav Conc 43.3 0.44 0.70 17.1 0.33 15.0 0.48 1.76 1.50 8.12
Cu/Mo 1st Cl Scav Tail 465.5 4.73 0.06 5.71 0.04 0.26 0.41 6.31 2.05 1.51
Cu/Mo Rougher Tail 8972.7 91.2 0.01 3.57 0.005 0.04 1.55 76.0 4.71 4.49
Head (calc.) 9834.1 100.0 0.65 4.29 0.10 0.81 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Mo 3rd Cleaner Conc 0.09 0.24 0.50 58.2 36.5 0.03 0.01 54.4 4.06
Mo 2nd Cleaner Conc 0.09 0.44 0.69 57.4 36.4 0.06 0.02 56.1 4.23
Mo 1st Cleaner Conc 0.10 1.02 1.26 55.8 36.0 0.16 0.03 58.0 4.46
Mo 1st Cleaner + Scav Conc 0.14 2.32 2.54 52.7 35.3 0.52 0.09 78.6 6.27
Mo Rougher Conc 0.26 11.3 11.0 33.1 31.7 4.49 0.66 87.6 10.0
Mo Rougher + Scav Concs 0.33 14.6 14.0 26.2 30.6 7.47 1.08 89.5 12.4
Mo Rougher Tail 1.93 29.7 27.5 0.029 28.2 88.5 12.4 0.6 66.9
Cu/Mo 2nd Cleaner Conc 2.26 27.5 25.5 3.86 28.5 96.0 13.5 90.1 79.4
Cu/Mo 1st Cleaner Conc 3.59 17.6 19.0 2.48 19.5 97.6 15.9 91.7 85.9
Cu/Mo 1st Conc + Scav Concs 4.03 15.8 18.8 2.24 19.0 98.0 17.7 93.2 94.0
Cu/Mo Rougher Conc 8.76 7.28 11.7 1.05 8.87 98.5 24.0 95.3 95.5

% Distribution

Cu/Mo Cleaner
1000g D-1

1500

Weight Assays, %

Mo Circuit 
250g D-1

1200
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Mo Ro Tail Test No.: F33

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.5 0.3 0.3 99.7
65 212 6.2 3.8 4.1 95.9
100 150 20.6 12.7 16.8 83.2
150 106 30.5 18.8 35.5 64.5
200 75 24.8 15.3 50.8 49.2
270 53 20.1 12.4 63.2 36.8
400 38 8.9 5.5 68.6 31.4
Pan -38 51.0 31.4 100.0 0.0

Total - 162.6 100.0 - -
K80 142
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F33

Dry Solids S.G.= 3.48 Water Temperature = 5.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.0 0.0 0.0 100.0
150 106 1.2 2.4 2.4 97.6
200 75 1.3 2.6 5.1 94.9
270 53 2.3 4.7 9.8 90.2

38 1.1 2.2 12.0 88.0
29 3.0 6.1 18.1 81.9
20 5.1 10.4 28.5 71.5
14 5.2 10.6 39.1 60.9
11 2.5 5.1 44.2 55.8
-11 27.4 55.8 100.0 0.0

Total - 49.1 100.0 - -
K80 27
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Test No.:F34 Project No.:  11976-001 Operator:  KS Date:  Dec 15/08

Purpose: To repeat F33 but with 1000g/ton NaHS in Mo Rougher only.

Procedure: As outlined below

Feed: 10 kg of minus 10 mesh Master Comp sample

Grind: 72 minutes / 10 kg @ 55% solids in a 10 kg rod mill.(Black)  K80 ~ 140 µm.

Regrind : 15 minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 35  µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Na2HS Grind Cond. Froth pH Eh
Grind 400 5 72 10.3 50.0

Cu/Mo Rougher 1 10 1 2.0 10.3 50.0
Cu/Mo Rougher 2 5 7.5 1 2.0 10.3 50.0
Cu/Mo Rougher 3 2.5 2.5 1 4.0 10.2 50.0
Cu/Mo Rougher 4 50 2.5 2.5 1 6.0 10.0 50.0
Cu/Mo Rougher 5 50 2.5 1 6.0 9.8 60.0

1st Cleaner 2.5 2.5 1 5.0 10.0 100.0
1st Cleaner Scav 2.5 1 4.0 9.7 100.0

1st Cleaner Conc
Regrind (PM) 2.5 15 8.8 110.0

2nd Cleaner 1 3.0 8.8 110.0

Condition 1000 10 11.7 -350.0
Condition 2.5 5 11.7 -370.0
Mo Rougher 1 1.0 11.8 -370.0
Mo Rougher 2 2.5 1.0 11.8 -400.0
Mo Rougher Scav 1.25 1.0 11.8 -300.0
Mo Rougher Scav 1.25 1 drop 1.0 11.8 -320.0

Mo 1st Cleaner 2.5 1 drop 5 1.0 10.8 -280.0
Mo 1st Cleaner Scav 1 1.25 1 1.0 10.8 -320.0
Mo 1st Cleaner Scav 2 0.7 1.0 10.7 -320.0

Mo 2nd Cleaner 2 drop 5 1.0 9.4 -230.0

Mo 3rd Cleaner 2 drop 0.75 9.2 -200.0

Stage Bulk Rougher
Flotation Cell 10kg-D7
Speed: rpm

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Mo 3rd Cleaner Conc 8.00 0.08 1.03 1.16 56.8 38.2 0.14 0.02 48.4 4.08
Mo 3rd Cleaner Tail 3.90 0.04 3.76 3.91 49.0 35.6 0.24 0.04 20.4 1.86
Mo 2nd Cleaner Tail 5.60 0.06 14.5 14.4 23.3 29.7 1.35 0.21 13.9 2.22
Mo 1st Cleaner Scav Conc 1 1.90 0.02 20.0 20.0 25.0 28.4 0.63 0.10 5.06 0.72
Mo 1st Cleaner Scav Conc 2 2.40 0.02 22.2 21.9 5.8 26.7 0.89 0.13 1.48 0.86
Mo 1st Cleaner Scav Tail 20.5 0.21 23.8 23.5 0.77 25.2 8.14 1.24 1.68 6.91
Mo Rougher Scav Conc 1 14.20 0.15 24.4 24.0 1.28 26.5 5.78 0.87 1.94 5.03
Mo Rougher Scav Conc 2 17.10 0.18 24.7 24.3 0.31 26.0 7.04 1.07 0.56 5.94
Mo Rougher Scav Tail 163.9 1.68 26.0 25.7 0.03 26.9 71.1 10.8 0.45 58.9
Cu/Mo 2nd Cleaner Tail 119.3 1.22 0.50 7.57 0.05 4.47 0.99 2.32 0.58 7.13
Cu/Mo 1st Cl Scav Conc 35.9 0.37 0.56 7.2 0.25 4.44 0.34 0.66 0.96 2.13
Cu/Mo 1st Cl Scav Tail 540.2 5.54 0.05 5.63 0.02 0.09 0.42 7.81 0.98 0.65
Cu/Mo Rougher Tail 8821.0 90.4 0.02 3.30 0.004 0.030 2.94 74.7 3.66 3.54
Head (calc.) 9753.9 100.0 0.61 3.99 0.10 0.77 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Mo 3rd Cleaner Conc 0.08 1.030 1.160 56.8 38.2 0.14 0.02 48.4 4.08
Mo 2nd Cleaner Conc 0.12 1.925 2.061 54.2 37.3 0.38 0.06 68.7 5.94
Mo 1st Cleaner Conc 0.18 5.95 6.01 44.3 34.9 1.74 0.27 82.6 8.16
Mo 1st Cleaner + Scav Conc 0.22 8.96 8.98 38.4 33.4 3.26 0.50 89.2 9.74
Mo Rougher Conc 0.43 16.2 16.0 20.2 29.4 11.4 1.74 90.9 16.6
Mo Rougher + Scav Concs 0.75 19.7 19.5 11.9 28.1 24.2 3.68 93.4 27.6
Mo Rougher Tail 1.68 26.0 25.7 0.03 26.9 71.1 10.8 0.5 58.9
Cu/Mo 2nd Cleaner Conc 2.44 24.1 23.8 3.71 27.3 95.3 14.5 93.8 86.6
Cu/Mo 1st Cleaner Conc 3.66 16.2 18.4 2.48 19.6 96.3 16.8 94.4 93.7
Cu/Mo 1st Conc + Scav Concs 4.03 14.8 17.3 2.28 18.3 96.6 17.5 95.4 95.8
Cu/Mo Rougher Conc 9.56 6.24 10.6 0.97 7.74 97.1 25.3 96.3 96.5

% Distribution

Cu/Mo Cleaner
1000g D-1

1500

Weight Assays, %

Mo Circuit 
250g D-1

1200
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F34

Dry Solids S.G.= 3.59 Water Temperature = 6.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.7 1.4 1.4 98.6
150 106 1.0 2.0 3.4 96.6
200 75 2.3 4.6 8.0 92.0
270 53 3.0 6.0 14.0 86.0

36 2.6 5.2 19.2 80.8
28 3.6 7.2 26.3 73.7
20 4.6 9.2 35.5 64.5
13 5.3 10.6 46.1 53.9
10 1.8 3.6 49.7 50.3
-10 25.2 50.3 100.0 0.0

Total - 50.1 100.0 - -
K80 35
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Test No.:F35 Project No.:  11976-001 Operator:  KS Date:  Dec 15/08

Purpose: To repeat F33 but with NaCN in Mo Rougher

Procedure: As outlined below

Feed: 10 kg of minus 10 mesh Master Comp sample

Grind: 72 minutes / 10 kg @ 55% solids in a 10 kg rod mill.(Black)  K80 =  148 µm.

Regrind : 15 minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 56  µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC NaCN Grind Cond. Froth pH Eh
Grind 400 5 72 10.3 40.0

Cu/Mo Rougher 1 10 1 2.0 10.3 40.0
Cu/Mo Rougher 2 5 7.5 1 2.0 10.3 60.0
Cu/Mo Rougher 3 2.5 2.5 1 4.0 10.2 60.0
Cu/Mo Rougher 4 50 2.5 2.5 1 6.0 10.0 60.0
Cu/Mo Rougher 5 50 2.5 1 6.0 9.8 70.0

1st Cleaner 2.5 2.5 1 5.0 10.0 0.0
1st Cleaner Scav 2.5 1 4.0 9.4 40.0

1st Cleaner Conc
Regrind (PM) 2.5 15 9.0 110.0

2nd Cleaner 1 3.0 9.0 110.0

Condition 380 5 10.7 -250.0
Mo Rougher 1 1.0 10.7 -250.0
Mo Rougher 2 2.5 1.0 10.5 -250.0
Mo Rougher Scav 1.25 1.0 10.5 -250.0
Mo Rougher Scav 1.25 1 drop 1.0 10.4 -250.0

Mo 1st Cleaner 1 drop 5 1.5 10.4 -160.0
Mo 1st Cleaner Scav 1 1.25 1 1.0 10.2 -190.0
Mo 1st Cleaner Scav 2 0.7 1.0 10.0 -200.0

Mo 2nd Cleaner 2 drop 5 1.0 9.8 -160.0

Mo 3rd Cleaner 2 drop 50 1.0 9.5 -110.0

Stage Bulk Rougher
Flotation Cell 10kg-D7 Mo Ro 1 - No F.O added
Speed: rpm Mo 1st 1 -  No F.O. added

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Mo 3rd Cleaner Conc 10.50 0.11 1.66 1.74 54.3 36.4 0.26 0.04 53.6 4.53
Mo 3rd Cleaner Tail 4.90 0.05 9.55 9.18 37.0 33.4 0.69 0.11 17.0 1.94
Mo 2nd Cleaner Tail 6.20 0.06 24.9 23.2 9.15 30.3 2.27 0.35 5.33 2.23
Mo 1st Cleaner Scav Conc 1 8.70 0.09 26.2 24.2 8.39 30.8 3.36 0.51 6.86 3.17
Mo 1st Cleaner Scav Conc 2 6.10 0.06 28.6 26.4 4.91 30.4 2.57 0.39 2.82 2.20
Mo 1st Cleaner Scav Tail 21.0 0.22 28.3 26.7 1.05 28.8 8.76 1.37 2.07 7.17
Mo Rougher Scav Conc 1 15.60 0.16 27.6 26.4 1.43 27.7 6.34 1.01 2.10 5.12
Mo Rougher Scav Conc 2 9.10 0.09 27.0 26.1 0.89 27.3 3.62 0.58 0.76 2.94
Mo Rougher Scav Tail 173.4 1.78 25.9 27.1 0.07 26.9 66.2 11.49 1.21 55.3
Cu/Mo 2nd Cleaner Tail 108.3 1.11 0.55 8.85 0.07 5.57 0.88 2.34 0.69 7.15
Cu/Mo 1st Cl Scav Conc 84.5 0.87 1.43 9.1 0.22 4.68 1.78 1.87 1.75 4.69
Cu/Mo 1st Cl Scav Tail 319.4 3.28 0.05 5.73 0.04 0.11 0.24 4.47 1.11 0.42
Cu/Mo Rougher Tail 8975.0 92.1 0.02 3.44 0.006 0.03 3.04 75.5 4.64 3.19
Head (calc.) 9742.7 100.0 0.70 4.20 0.11 0.87 100.0 100.0 100.0 100.0
         (direct) 0.66 3.97 0.10 0.89
Combined Products
Mo 3rd Cleaner Conc 0.11 1.66 1.74 54.3 36.4 0.26 0.04 53.6 4.53
Mo 2nd Cleaner Conc 0.16 4.17 4.11 48.8 35.4 0.95 0.15 70.7 6.47
Mo 1st Cleaner Conc 0.22 10.1 9.59 37.4 34.0 3.22 0.51 76.0 8.69
Mo 1st Cleaner + Scav Conc 0.37 17.1 15.9 25.0 32.6 9.15 1.41 85.7 14.1
Mo Rougher Conc 0.59 21.2 19.8 16.3 31.2 17.9 2.78 87.7 21.2
Mo Rougher + Scav Concs 0.84 23.0 21.8 11.7 30.1 27.9 4.37 90.6 29.3
Mo Rougher Tail 1.78 25.9 27.1 0.07 26.9 66.2 11.5 1.2 55.3
Cu/Mo 2nd Cleaner Conc 2.62 25.0 25.4 3.82 27.9 94.1 15.9 91.8 84.6
Cu/Mo 1st Cleaner Conc 3.73 17.7 20.5 2.70 21.3 94.9 18.2 92.5 91.7
Cu/Mo 1st Conc + Scav Concs 4.60 14.6 18.3 2.24 18.1 96.7 20.1 94.2 96.4
Cu/Mo Rougher Conc 7.88 8.57 13.1 1.32 10.6 97.0 24.5 95.4 96.8

% Distribution

Cu/Mo Cleaner
1000g D-1

1500

Weight Assays, %

Mo Circuit 
250g D-1

1200
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: CU/MO RO TAIL Test No.: F 35

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.3 0.2 0.2 99.8
65 212 4.9 3.9 4.2 95.8
100 150 18.9 15.1 19.3 80.7
150 106 25.1 20.1 39.4 60.6
200 75 18.4 14.7 54.1 45.9
270 53 13.9 11.1 65.2 34.8
400 38 6.4 5.1 70.3 29.7
Pan -38 37.1 29.7 100.0 0.0

Total - 125.0 100.0 - -
K80 148
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: F35

Dry Solids S.G.= 3.93 Water Temperature = 6.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.8 1.6 1.6 98.4
150 106 1.3 2.6 4.3 95.7
200 75 3.1 6.3 10.5 89.5
270 53 5.5 11.1 21.7 78.3

34 4.9 9.9 31.6 68.4
26 5.3 10.7 42.3 57.7
18 5.8 11.7 54.0 46.0
13 4.9 9.9 64.0 36.0
10 1.8 3.6 67.6 32.4
-10 16.0 32.4 100.0 0.0

Total - 49.4 100.0 - -
K80 56
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Test No.: LCT-1 Project No.:  11976-001 Operator:  KS Date:  Nov 18/08

Purpose: Baseline LCT in bulk cleaners as per test F29 flowsheet and reagents
Use pH 10.0 in cleaners (as per findings of F15)

Procedure: As otlined below

Feed: 6 * 2 kg of minus 10 mesh Master Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  136 um

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 37 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC H2SO4 Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -20.0

Cu/Mo Rougher 75 7.5 5 17.5 1 10.0 10.0 -20.0

1st Cleaner 1 as req'd 2.5 2.5 1 2.5 10.0
1st Cleaner Scav 2.5 1 2.0
     conc recycle back to rougher

1st cleaner scav tails to pyrite flotation (one cycle only) PAX
Condition 100
Pyrite Rougher 1 (cycle E or F only) 5 15 1 1.0 8.0~8.5
Pyrite Rougher 2 (cycle E or F only) 1 2.0

Regrind (PM) 2.5 5

2nd Cleaner 2.5 1 1.5
     tails recycle back to 1st Cl

Stage Bulk Rougher Cu/Mo Cleaner
Flotation Cell 1000g-D1 250g D-1
Speed: rpm 1800 1200

Target Weights Wet Dry Cycle A Cycle B Cycle C Cycle D Cycle E Cycle F
Rougher Tail 2330 1865 2498 2624 2588 2462 2220 2320
1st Clnr Scav Tls 75 60 84 126 146 118 128 122
2nd Clnr Conc 60 45 52 56 60 56 56 50

Cycle A Cycle B Cycle C Cycle D Cycle E Cycle F
pH Eh pH Eh pH Eh pH Eh pH Eh pH Eh

Grind 10 -100 10.4 -50 10.5 -50 10 0 10 0 10 0
Rougher 10 -100 10.4 -50 10.5 -50 10 0 10 0 10 0
1st Cleaner 10.2 -40 10 0 10 10 10 10 10 10 10 10
1st Cleaner Scav 9.2 0 9.2 -10 9.6 0 9.5 0 9.5 0 9.6 0
2nd Clnr 8.2 -20 8.4 0 8.5 0 8.5 10 8.2 10 8.5 10
Py Ro 1 8.1 90 8.1 80
Py Ro 2 8.2 90 8.1 80

Rougher Ro
Flotation Tails
10 min

1st Cl Scav 1st Cl
Tails 1st Cl Scav 2.5 min

2.0 min

Regrind 2nd Cl
5.0 min 1.5 min

2nd Cl 
Conc

Primary Grind
45 minutes
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Product Assays, % % Distribution
Dry % Cu Fe Mo S Au Ag Cu Fe Mo S Au Ag

LCT 1 Cu/Mo 2nd Cl Conc A 43.5 0.4 28.2 26.9 4.37 31.4 1.31 125 15.5 2.3 15.2 13.5 7.1 10.6
LCT 1 Cu/Mo 2nd Cl Conc B 47.7 0.4 26.8 26.4 4.26 30.8 1.64 123 16.2 2.4 16.3 14.5 9.7 11.5
LCT 1 Cu/Mo 2nd Cl Conc C 50.0 0.4 25.6 25.6 4.14 29.6 1.3 124.0 16.2 2.5 16.6 14.6 8.3 12.1
LCT 1 Cu/Mo 2nd Cl Conc D 40.6 0.3 27.8 26.9 4.40 32.4 1.21 126 14.3 2.1 14.3 13.0 6.1 10.0
LCT 1 Cu/Mo 2nd Cl Conc E 48.8 0.4 26.7 27.4 4.19 32.8 1.0 117.0 16.5 2.6 16.4 15.8 5.9 11.2

T LCT 1 Cu/Mo 2nd Cl Conc F 43.8 0.4 27.7 26.6 4.20 31.3 1.27 125 15.4 2.3 14.8 13.5 6.9 10.7
1 LCT 1 Cu/Mo 2nd Cl Tail F 23.2 0.2 6.2 15.7 1.350 15.9 1.35 56.8 1.8 0.7 2.5 3.6 3.9 2.6

LCT 1 Cu/Mo 1st Cl Sc Conc F 4.4 0.0 1.44 13.20 0.270 10.8 0.58 45.8 0.1 0.1 0.1 0.5 0.3 0.4
2 LCT 1 Cu/Mo 1st Cl Sc Tail A 55.4 0.5 0.063 6 0.034 0.26 0.05 5.1 0.0 0.6 0.2 0.1 0.3 0.6
3 LCT 1 Cu/Mo 1st Cl Sc Tail B 79.1 0.7 0.086 5.930 0.023 0.62 0.1 5.9 0.1 0.9 0.1 0.5 1.0 0.9
4 LCT 1 Cu/Mo 1st Cl Sc Tail C 92.0 0.8 0.110 5.960 0.022 0.65 0.09 5.80 0.1 1.1 0.2 0.6 1.0 1.0
5 LCT 1 Cu/Mo 1st Cl Sc Tail D 76.0 0.6 0.150 6.070 0.024 0.86 0.12 8.3 0.1 0.9 0.1 0.6 1.1 1.2
6 LCT 1 Py Ro Conc 1 E 8.7 0.1 0.780 8.430 0.110 4.12 0.41 19.5 0.1 0.1 0.1 0.4 0.4 0.3
7 LCT 1 Py Ro Conc 2 E 5.0 0.0 0.460 6.490 0.054 1.71 0.2 16.9 0.0 0.1 0.0 0.1 0.1 0.2

LCT 1 Py Ro Tail E 84.6 0.7 0.056 5.300 0.007 0.27 0.05 3.2 0.1 0.9 0.0 0.2 0.5 0.5
LCT 1 Py Ro Conc 1 F 4.4 0.0 1.790 12.700 0.280 9.740 0.670 44.100 0.1 0.1 0.1 0.4 0.4 0.4
LCT 1 Py Ro Conc 2 F 4.6 0.0 0.450 7.550 0.076 2.640 0.310 25.200 0.0 0.1 0.0 0.1 0.2 0.2
LCT 1 Py RoTail  F 78.8 0.7 0.060 5.550 0.009 0.310 0.060 3.500 0.1 0.8 0.1 0.2 0.6 0.5
Cu/Mo Ro Tail A 1873.0 15.6 0.021 3.690 0.004 0.080 0.040 1.100 0.5 13.4 0.5 1.5 9.3 4.0
Cu/Mo Ro Tail B 1874.0 15.7 0.030 3.710 0.003 0.080 0.030 1.200 0.7 13.5 0.5 1.5 7.0 4.4
Cu/Mo Ro Tail C 1855.0 15.5 0.021 3.660 0.003 0.080 0.040 1.100 0.5 13.1 0.4 1.5 9.2 4.0
Cu/Mo Ro Tail D 1876.0 15.7 0.023 3.670 0.003 0.070 0.030 1.200 0.5 13.3 0.5 1.3 7.0 4.4
Cu/Mo Ro Tail E 1845.4 15.4 0.023 3.670 0.003 0.060 0.040 1.200 0.5 13.1 0.4 1.1 9.1 4.3
Cu/Mo Ro Tail F 1857.2 15.5 0.022 3.630 0.003 0.060 <0.02 1.100 0.5 13.0 0.5 1.1 4.6 4.0

Head (calc.) 11971.2 100.0 0.660 4.316 0.104 0.848 0.067 4.277 100.0 100.0 100.0 100.0 100.0 100.0
         (direct) 11971.2

Weight

Test No: LCT-1 Project No: 11976-001 Operator: KS Date:  

Metallurgical Projections (cycles E to F) 
Product Assays % Distribution

Dry % Cu% Fe% Mo% S% Au g/t Ag g/t Cu Fe Mo S Au Ag
2nd Cl Conc 46.3 2.3 27.2 27.0 4.19 32.1 1.12 121 95.7 14.6 96.3 89.0 44.5 67.6
1st Cl Scav Tail 93.1 4.7 0.153 5.81 0.022 0.788 0.096 6.0 1.1 6.3 1.0 4.4 7.7 6.7
Ro Tail 1851.3 93.0 0.022 3.65 0.003 0.060 0.030 1.15 3.2 79.0 2.7 6.7 47.8 25.7
Combined Tail 1944.4 97.7 0.029 3.75 0.004 0.095 0.033 1.38 4.3 85.4 3.7 11.0 55.5 32.4
Head (calc.) 1990.7 100.0 0.659 4.28 0.101 0.837 0.058 4.15 100.0 100.0 100.0 100.0 100.0 100.0

Product Assays, % % Distribution
Dry % Cu Fe Mo S Au Ag Cu Fe Mo S Au Ag

LCT 1 Cu/Mo 2nd Cl Conc A 43.5 0.4 28.2 26.9 4.37 31.4 1.31 125 15.5 2.3 15.2 13.5 7.1 10.6
LCT 1 Cu/Mo 2nd Cl Conc B 47.7 0.4 26.8 26.4 4.26 30.8 1.64 123 16.2 2.4 16.3 14.5 9.7 11.5
LCT 1 Cu/Mo 2nd Cl Conc C 50.0 0.4 25.6 25.6 4.14 29.6 1.34 124 16.2 2.5 16.6 14.6 8.3 12.1
LCT 1 Cu/Mo 2nd Cl Conc D 40.6 0.3 27.8 26.9 4.40 32.4 1.21 126 14.3 2.1 14.3 13.0 6.1 10.0
LCT 1 Cu/Mo 2nd Cl Conc E 48.8 0.4 26.7 27.4 4.19 32.8 0.980 117 16.5 2.6 16.4 15.8 5.9 11.2

T LCT 1 Cu/Mo 2nd Cl Conc F 43.8 0.4 27.7 26.6 4.20 31.3 1.27 125 15.4 2.3 14.8 13.5 6.9 10.7
1 LCT 1 Cu/Mo 2nd Cl Tail F 23.2 0.2 6.24 15.7 1.35 15.9 1.35 56.8 1.8 0.7 2.5 3.6 3.9 2.6

LCT 1 Cu/Mo 1st Cl Sc Conc F 4.4 0.0 1.44 13.2 0.270 10.8 0.580 45.8 0.1 0.1 0.1 0.5 0.3 0.4
2 LCT 1 Cu/Mo 1st Cl Sc Tail A 55.4 0.5 0.063 6.00 0.034 0.260 0.050 5.1 0.0 0.6 0.2 0.1 0.3 0.6
3 LCT 1 Cu/Mo 1st Cl Sc Tail B 79.1 0.7 0.086 5.93 0.023 0.620 0.100 5.9 0.1 0.9 0.1 0.5 1.0 0.9
4 LCT 1 Cu/Mo 1st Cl Sc Tail C 92.0 0.8 0.110 5.96 0.022 0.650 0.090 5.8 0.1 1.1 0.2 0.6 1.0 1.0
5 LCT 1 Cu/Mo 1st Cl Sc Tail D 76.0 0.6 0.150 6.07 0.024 0.860 0.120 8.3 0.1 0.9 0.1 0.6 1.1 1.2
6 LCT 1 Cu/Mo 1st Cl Sc Tail E 98.3 0.8 0.141 5.64 0.018 0.684 0.089 5.34 0.2 1.1 0.1 0.7 1.1 1.0
7 LCT 1 Cu/Mo 1st Cl Sc Tail F 87.8 0.7 0.167 6.01 0.026 0.905 0.104 6.7 0.2 1.0 0.2 0.8 1.1 1.1

Cu/Mo Ro Tail A 1873.0 15.6 0.021 3.69 0.004 0.080 0.040 1.10 0.5 13.4 0.5 1.5 9.3 4.0
Cu/Mo Ro Tail B 1874.0 15.7 0.030 3.71 0.003 0.080 0.030 1.20 0.7 13.5 0.5 1.5 7.0 4.4
Cu/Mo Ro Tail C 1855.0 15.5 0.021 3.66 0.003 0.080 0.040 1.10 0.5 13.1 0.4 1.5 9.2 4.0
Cu/Mo Ro Tail D 1876.0 15.7 0.023 3.67 0.003 0.070 0.030 1.20 0.5 13.3 0.5 1.3 7.0 4.4
Cu/Mo Ro Tail E 1845.4 15.4 0.023 3.67 0.003 0.060 0.040 1.20 0.5 13.1 0.4 1.1 9.1 4.3
Cu/Mo Ro Tail F 1857.2 15.5 0.022 3.63 0.003 0.060 0.020 1.10 0.5 13.0 0.5 1.1 4.6 4.0

Head (calc.) 11971.2 100.0 0.660 4.32 0.104 0.848 0.067 4.28 100.0 100.0 100.0 100.0 100.0 100.0
         (direct) 11971.2

Weight

Weight
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Cu/Mo Ro Tls F Test No.: LCT1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.1 0.1 0.1 99.9
65 212 3.2 2.6 2.7 97.3
100 150 13.4 10.8 13.5 86.5
150 106 25.6 20.7 34.2 65.8
200 75 21.2 17.1 51.3 48.7
270 53 14.3 11.6 62.9 37.1
400 38 5.9 4.8 67.7 32.3
Pan -38 40.0 32.3 100.0 0.0

Total - 123.7 100.0 - -
K80 136

Particle Size Distribution
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Cu Mo Comb Prod Test No.: LCT1

Dry Solids S.G.= 3.76 Water Temperature = 10.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.1 0.4 0.4 99.6
100 150 0.3 1.1 1.5 98.5
150 106 0.4 1.6 3.1 96.9
200 75 0.5 2.2 5.3 94.7
270 53 1.2 4.7 10.0 90.0

33 3.2 12.9 22.9 77.1
26 2.0 8.1 31.0 69.0
18 1.7 6.6 37.6 62.4
12 1.5 6.0 43.7 56.3
10 0.9 3.7 47.4 52.6
-10 13.1 52.6 100.0 0.0

Total - 25.0 100.0 - -
K80 37
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Test No.: LCT-2 Project No.:  11976-001 Operator:  KS Date:  Nov 27/08

Purpose: LCT separation test as per test F31 flowsheet

Procedure: As outlined below

Feed: 6*10 kg of minus 10 mesh Master Comp sample

Grind: 72 minutes / 10 kg @ 55% solids in a 10 kg rod mill.(Black)  K80 =  139 um

Regrind: 15  minutes in pebble mill Cu/Mo 1st cleaner conc.
Cycle D  swiched to SS rod mill 6 minutes K80 = 27 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC NaHS Grind Cond. Froth pH Eh
Grind 400 5 72 10.4 -40.0

Cu/Mo Rougher 1 as req'd 10 1 2.0 10.0 -40.0
Cu/Mo Rougher 2 5 7.5 1 2.0 10.0
Cu/Mo Rougher 3 2.5 2.5 1 4.0 10.0
Cu/Mo Rougher 4 2.5 2.5 1 6.0 10.0
Cu/Mo Rougher 5 2.5 1 6.0 10.0

1st Cleaner 1 as req'd 2.5 2.5 1 5.0 10.0 -100.0
1st Cleaner Scav 2.5 1 4.0
     cl scav conc recycle back to rougher

1st cleaner conc
Regrind (PM) 2.5 15 8.5 50.0

2nd Cleaner 1 3.0 8.5 10.0
     2nd cl tails recycle back to 1st Cl

Condition 1600 10 11.9 -500.0
Condition 2.5 5 12.0 -520.0
Mo Rougher 1 2.5 1.0 12.0 -520.0
Mo Rougher 2 1.5

Mo 1st Cleaner 2.5 1 drop 1000 5 1.5 11.6 -420.0
Mo 1st Cleaner Scav 1.25 1 1.0 11.6 -480.0
     1st cl scav conc recycle back to Mo Ro conditioner#1

Mo 2nd Cleaner 1 drop 1200 5 1.0 10.8 -400.0
     2nd cl tails recycle back to Mo conditioner #1 use less time as required

Mo 3rd Cleaner as req'd 45 sec
     Mo 3rd cl tails recycle back to Mo 1st Cl use less time as required

Stage Bulk Rougher Cu/Mo Cleaner
Flotation Cell 1000g-D1 250g D-1
Speed: rpm 1800 1200

Target Weights Wet Dry Cycle A Cycle B Cycle C Cycle D Cycle E Cycle F
Rougher Tail 11500 9200
1st Clnr Scav Tls 600 480 187 211 285 273 274 283
Mo Ro Tail 250 200 234 235 256 263 261 285
Mo 1st Cl Sc Tail 20 15 18 7 10 18 12 15
3rd Cl Conc 10 8 10 18 19 20 24 22

Cycle A Cycle B Cycle C Cycle D Cycle E Cycle F
pH Eh pH Eh pH Eh pH Eh pH Eh pH Eh

Grind 10.4 -60 10.5 -60 10.4 -30 10.5 -50 10.5 -60 10.3 10
Rougher 10.4 -60 10.5 -60 10.4 -30 10.5 -50 10.5 -60 10.3 10
1st Cleaner 10.4 80 10.2 -80 10 -120 10 -100 10 -100 10 -100
1st Cleaner Scav 9.5 100 9.6 -10 9.5 -50 9.4 -40 9 -50 9.5 -50
Regrind 8.3 100 8.5 100 8.5 80 8.7 50 8.7 50 9 50
2nd Clnr 8.3 100 8.5 100 8.4 100 8.7 50 8.8 50 9 50
Mo Ro 11.8 -180 11.8 -420 11.6 -470 11.8 -480 11.8 -480 11.8 -480
Mo 1st Cl 11.8 -450 11.5 -400 11.3 -450 11.4 -470 11.5 -450 11.5 -430
Mo 1st Cl Scav 11.7 -460 11.3 -430 11.2 -450 11.4 -450 11.6 -470 11.3 -450
Mo 2nd Cl 11.5 -400 11.3 -420 11.4 -420 11.5 -400 11.5 -400 11.4 -420
Mo 3rd Cl 11.2 -400 11.3 -420 11.1 -420 11.5 -420 11.5 -400 11.5 -420

Rougher Ro
Flotation Tails

Need Au and Ag assays on 20 min
Mo Conc
Mo Ro T 1st Cl Scav 1st Cl
Mo 1st Cl Scav T Tails 1st Cl Scav 5.0 min

4.0 min
Khalil to collect/prepare products
for further dewatering testwork Regrind 2nd Cl

need 10 kg (pulp) of Ro tails 15.0 min 3.0 min
need as much Mo Ro tails (pulp)as available
need process water (approx 25 litres) Mo Ro Mo Ro T

2.5 min

Mo 1st Cl Mo 1st Cl Sc Mo 1st Cl
1.5 min 1.0 min Scav T

Mo 2nd Cl
1.0 min

Mo 3rd Cl
45 sec

Mo Conc

Primary Grind
72 minutes
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Metallurgical Projections (cycles C to F) 
Product Assays % Distribution

Dry % Cu% Fe% Mo% S% Au g/t Ag g/t Cu Fe Mo S Au Ag
Mo Conc 16.4 0.2 0.580 0.951 56.2 37.0 0.91 89.9 0.1 0.0 84.6 7.4 1.7 3.2
Mo 1st Cl Scav Tail 10.4 0.1 24.4 23.9 5.92 29.1 3.7 0.6 5.6 3.7
Mo Ro Tail 221.7 2.2 28.2 28.0 0.224 30.2 92.6 14.5 4.6 81.9
Cu Conc 232.1 2.3 28.1 27.8 0.478 30.1 1.51 129 96.3 15.1 10.2 85.5 38.9 66.0
Cu/Mo 1st Cl Scav Tail 202.2 2.0 0.192 6.65 0.032 1.19 0.6 3.1 0.6 2.9
Cu/Mo Ro Tail 9563.1 95.5 0.021 3.67 0.005 0.035 2.9 81.8 4.6 4.1
Final Tail 9765.3 97.5 0.024 3.73 0.006 0.059 3.5 84.9 5.2 7.0 59.5 30.8
Head (calc.) 10013.7 100.0 0.677 4.30 0.109 0.818 0.09 4.53 100.0 100.0 100.0 100.0 100.0 100.0

Product Assays, % % Distribution
Dry % Cu Fe Mo S Cu Fe Mo S

LCT 2 Mo 3rd Cl Con A 7.6 0.01 0.280 0.450 58.1 38.7 0.01 0.00 7.0 0.6
LCT 2 Mo 3rd Cl Con B 15.8 0.03 0.560 0.810 57.0 37.6 0.02 0.00 14.3 1.2
LCT 2 Mo 3rd Cl Con C 13.8 0.02 0.300 0.550 57.8 37.6 0.01 0.00 12.7 1.0
LCT 2 Mo 3rd Cl Con D 16.9 0.03 0.700 1.11 55.9 36.7 0.03 0.01 15.0 1.2
LCT 2 Mo 3rd Cl Con E 18.0 0.03 0.580 0.960 55.8 36.9 0.03 0.01 16.0 1.3
LCT 2 Mo 3rd Cl Con F 16.8 0.03 0.690 1.11 55.8 36.9 0.03 0.01 14.9 1.2
LCT 2 Mo 3rd Cl Tail F 2.6 0.00 5.94 6.78 40.8 32.7 0.04 0.01 1.7 0.2
LCT 2 Mo 2nd Cl Tail F 3.8 0.01 14.4 13.6 21.2 29.6 0.14 0.02 1.3 0.2
LCT 2 Mo 1st Cl Sc Conc F 2.5 0.00 11.6 12.3 29.0 30.7 0.07 0.01 1.2 0.2
LCT 2 Mo 1st  Cl Sc Tail A 12.6 0.02 28.7 26.9 1.18 29.0 0.90 0.13 0.2 0.7
LCT 2 Mo 1st  Cl Sc Tail B 8.3 0.01 27.1 24.2 6.17 30.5 0.56 0.08 0.8 0.5
LCT 2 Mo 1st  Cl Sc Tail C 7.9 0.01 25.1 23.3 8.63 30.6 0.49 0.07 1.1 0.5
LCT 2 Mo 1st  Cl Sc Tail D 12.8 0.02 25.4 25.1 4.25 28.8 0.81 0.12 0.9 0.7
LCT 2 Mo 1st  Cl Sc Tail E 9.8 0.02 24.9 23.9 4.27 28.9 0.61 0.09 0.7 0.6
LCT 2 Mo 1st  Cl Sc Tail F 10.9 0.02 22.2 23.0 7.41 28.6 0.60 0.10 1.3 0.6
LCT 2 Mo Ro Tail A 192.8 0.32 30.1 28.0 0.140 29.4 14.4 2.1 0.4 11.4
LCT 2 Mo Ro Tail B 196.8 0.33 30.5 28.1 0.410 29.9 14.9 2.1 1.3 11.8
LCT 2 Mo Ro Tail C 216.7 0.36 29.6 26.7 0.310 30.7 16.0 2.2 1.1 13.4
LCT 2 Mo Ro Tail D 226.1 0.38 28.5 28.2 0.200 30.4 16.0 2.5 0.7 13.8
LCT 2 Mo Ro Tail E 214.7 0.36 28.6 29.4 0.200 30.4 15.3 2.4 0.7 13.1
LCT 2 Mo Ro Tail F 229.2 0.38 26.3 27.8 0.190 29.2 15.0 2.5 0.7 13.5
LCT 2 Cu\Mo 2nd Cl Tail F 91.6 0.15 0.750 12.9 0.055 12.7 0.17 0.46 0.08 2.34
LCT 2 Cu\Mo 1st Cl Sc Conc F 54.3 0.09 2.88 26.8 0.310 28.1 0.39 0.56 0.27 3.07
LCT 2 Cu\Mo 1st Cl Sc Tail A 132.9 0.22 0.130 5.95 0.078 0.610 0.04 0.31 0.17 0.16
LCT 2 Cu\Mo 1st Cl Sc Tail B 156.4 0.26 0.190 6.19 0.050 1.42 0.07 0.38 0.12 0.45
LCT 2 Cu\Mo 1st Cl Sc Tail C 209.8 0.35 0.190 6.71 0.037 1.43 0.10 0.55 0.12 0.60
LCT 2 Cu\Mo 1st Cl Sc Tail D 204.6 0.34 0.180 6.81 0.021 1.29 0.09 0.54 0.07 0.53
LCT 2 Cu\Mo 1st Cl Sc Tail E 198.1 0.33 0.160 6.54 0.029 0.800 0.08 0.50 0.09 0.32
LCT 2 Cu\Mo 1st Cl Sc Tail F 196.3 0.33 0.240 6.54 0.041 1.21 0.12 0.50 0.13 0.48
LCT 2 Cu Mo Ro Tail A 9136.6 15.26 0.026 3.62 0.007 0.050 0.59 12.83 0.97 0.92
LCT 2 Cu Mo Ro Tail B 9819.1 16.40 0.016 3.78 0.005 0.030 0.39 14.40 0.80 0.59
LCT 2 Cu Mo Ro Tail C 9368.1 15.64 0.019 3.53 0.005 0.030 0.44 12.83 0.72 0.56
LCT 2 Cu Mo Ro Tail D 9680.1 16.16 0.029 3.53 0.005 0.040 0.70 13.26 0.71 0.78
LCT 2 Cu Mo Ro Tail E 9579.2 15.99 0.016 3.80 0.005 0.030 0.38 14.12 0.78 0.58
LCT 2 Cu Mo Ro Tail F 9625.1 16.07 0.019 3.81 0.006 0.040 0.45 14.23 0.98 0.77

Head (calc.) 59888.5 100.0 0.671 4.30 0.105 0.831 100.0 100.0 100.0 100.0
         (direct)

Weight

Weight
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-002

Sample: cu/mo ro tls f Test No.: lct 2

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.4 0.2 0.2 99.8
65 212 5.4 3.2 3.5 96.5
100 150 20.0 11.9 15.4 84.6
150 106 31.7 18.9 34.2 65.8
200 75 25.0 14.9 49.1 50.9
270 53 19.4 11.5 60.7 39.3
400 38 8.3 4.9 65.6 34.4
Pan -38 57.8 34.4 100.0 0.0

Total - 168.0 100.0 - -
K80 139

Particle Size Distribution

0
10
20
30
40
50
60
70
80
90

100

10 100 1,000

Screen Size (micrometers)

C
um

ul
at

iv
e 

%
 P

as
si

ng

K80 = 139 µm



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

211

SGS Minerals Services Project No.
Size Distribution Analysis 11976-002

Sample: Comb Product Test No.: LCT 2

Dry Solids S.G.= 3.46 Water Temperature = 6.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.5 1.0 1.0 99.0
150 106 1.0 2.0 3.1 96.9
200 75 1.8 3.7 6.7 93.3
270 53 2.7 5.5 12.2 87.8

37 1.0 2.0 14.3 85.7
29 2.1 4.3 18.5 81.5
20 4.9 10.0 28.5 71.5
14 6.7 13.6 42.2 57.8
11 2.6 5.3 47.5 52.5
-11 25.8 52.5 100.0 0.0

Total - 49.1 100.0 - -
K80 27

Particle Size Distribution
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Test No.: LCT-3 Project No.:  11976-001 Operator:  KS Date:  Jan 7/09

Purpose: LCT separation test as per test F31 flowsheetbut no NaHS in the Mo 2nd and 3rd cleaners
Lower NaHS dosages in the Mo rougher and 1st cleaner, longer float times in 1st cleaner

Procedure: As outlined below

Feed: 6*10 kg of minus 10 mesh Master Comp sample

Grind: 72 minutes / 10 kg @ 55% solids in a 10 kg rod mill.(Black)  K80 =  130 um

Regrind: 15  minutes in pebble mill Cu/Mo 1st cleaner conc.
Cycle c  swiched to SS rod mill 6 minutes K80 = 25 um

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC NaHS Grind Cond. Froth pH Eh
Grind 400 5 72 10.4 -40.0

Cu/Mo Rougher 1 as req'd 10 1 2.0 10.0 -40.0
Cu/Mo Rougher 2 5 7.5 1 2.0 10.0
Cu/Mo Rougher 3 2.5 2.5 1 4.0 10.0
Cu/Mo Rougher 4 2.5 2.5 1 6.0 10.0
Cu/Mo Rougher 5 2.5 1 6.0 10.0

1st Cleaner 1 as req'd 2.5 2.5 1 5.0 9.6 -100.0
1st Cleaner Scav 2.5 1 4.0
     cl scav conc recycle back to rougher

1st cleaner conc
Regrind (PM) 2.5 15 8.5 50.0

2nd Cleaner 1 3.0 8.5 10.0
     2nd cl tails recycle back to 1st Cl

Condition 1000 10 11.7 -500.0
Condition 2.5 5 11.7 -520.0
Mo Rougher 1 2.5 1.0 11.7 -520.0
Mo Rougher 2 1.5

Mo 1st Cleaner 2.5 1 drop 300 5 2.0 11.6 -410.0
Mo 1st Cleaner Scav 1.25 1 2.0 11.6 -420.0
     1st cl scav conc recycle back to Mo Ro conditioner#1

Mo 2nd Cleaner 1 drop 5 1.5 10.8 -400.0
     2nd cl tails recycle back to Mo conditioner #1 use less time as required

Mo 3rd Cleaner 1 drop 1.0 10.0 -350.0
     Mo 3rd cl tails recycle back to Mo 1st Cl use less time as required

Stage Bulk Rougher Cu/Mo Cleaner
Flotation Cell 1000g-D1 250g D-1
Speed: rpm 1800 1200

Target Weights Wet Dry Cycle A Cycle B Cycle C Cycle D Cycle E Cycle F
Rougher Tail 11500 9200
1st Clnr Scav Tls 600 480 482 366 328 377 327 380
Mo Ro Tail 250 200 262 260 279 296 282 284
Mo 1st Cl Sc Tail 20 15 12 13 17 20 17 16
3rd Cl Conc 10 8 26 26 22 25 27 26

Cycle A Cycle B Cycle C Cycle D Cycle E Cycle F
pH Eh pH Eh pH Eh pH Eh pH Eh pH Eh

Grind 10.2 80 10.5 -60 10.4 -30 10.5 -50 10.5 -60 10.3 10
Rougher 10 50 10.5 -60 10.4 -30 10.5 -50 10.5 -60 10.3 10
1st Cleaner 10.2 80 10.1 -50 10.1 -100 10.2 -50 10 -40 10.1 -40
1st Cleaner Scav 10 50 9.8 -20 9.6 -10 9.7 10 9.8 0 10 10
Regrind 9 100 8.5 100 8.6 100 9 80 9.5 80 9.5 40
2nd Clnr 9 100 8.5 100 8.6 100 9 80 9 40 8.5 40
Mo Ro 11.8 -420 11.8 -420 11.7 -440 11.7 -410 11.8 -450 11.8 -420
Mo 1st Cl 11.5 -350 11.4 -400 11.4 -400 11.5 -380 11.6 -410 11.5 -400
Mo 1st Cl Scav 11.3 -380 11.3 -400 11.3 -400 11.2 -420 11.2 -420 11.1 -410
Mo 2nd Cl 9.5 -250 10.2 -320 10.1 -330 10.2 -300 10.2 -330 10.5 -350
Mo 3rd Cl 9.2 -220 9.5 -300 9.5 -280 9.2 -280 9.5 -280 9.8 -340

Primary Grind Rougher Ro
72 minutes Flotation Tails

20 min

1st Cl Scav 1st Cl
Tails 1st Cl Scav 5.0 min

4.0 min

Regrind 2nd Cl
15.0 min 3.0 min

Mo Ro Mo Ro T
2.5 min

Mo 1st Cl Mo 1st Cl Sc Mo 1st Cl
2.0 min 1.0 min Scav T

Mo 2nd Cl
1.75 min

Mo 3rd Cl
1.0 min

Mo Conc
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Metallurgical Projections (cycles D to F) 
Product Assays % Distribution

Dry % Cu% Fe% Mo% S% Au g/t Ag g/t Cu Fe Mo S Au Ag
Mo Conc 15.9 0.2 1.298 1.617 55.9 38.6 0.78 90 0.3 0.1 85.1 7.0 1.4 3.1
Mo 1st Cl Scav Tail 11.7 0.1 24.6 24.4 2.91 30.3 4.2 0.6 3.2 4.0
Mo Ro Tail 233.4 2.3 26.3 27.6 0.288 30.8 90.9 14.6 6.4 81.6
Cu Conc 245.1 2.4 26.2 27.4 0.413 30.8 0.83 140 95.1 15.3 9.7 85.6 22.4 74.9
Cu/Mo 1st Cl Scav Tail 240.3 2.4 0.123 5.94 0.021 .90 0.4 3.2 0.5 2.4
Cu/Mo Ro Tail 9611.7 95.0 0.029 3.72 0.005 0.046 4.1 81.4 4.7 5.0
Final Tail 9852.0 97.4 0.031 3.72 0.005 0.063 4.6 84.7 5.2 7.4 76.3 22.0
Head (calc.) 10113.0 100.0 0.664 4.28 0.102 0.832 0.09 4.53 100.0 100.0 100.0 100.0 100.0 100.0

Product Assays, % % Distribution
Dry % Cu Fe Mo S Cu Fe Mo S

LCT 2 Mo 3rd Cl Con A 16.0 0.03 0.65 0.80 56.2 36.8 0.03 0.01 14.3 1.1
LCT 2 Mo 3rd Cl Con B 17.2 0.03 0.89 1.10 55.4 37.3 0.04 0.01 15.2 1.2
LCT 2 Mo 3rd Cl Con C 12.8 0.02 0.99 1.20 55.6 36.9 0.03 0.01 11.3 0.9
LCT 2 Mo 3rd Cl Con D 15.4 0.03 1.45 1.68 55.2 36.9 0.06 0.01 13.5 1.1
LCT 2 Mo 3rd Cl Con E 16.4 0.03 1.21 1.52 54.6 36.4 0.05 0.01 14.3 1.2
LCT 2 Mo 3rd Cl Con F 16.0 0.03 1.19 1.54 54.9 36.5 0.05 0.01 14.0 1.1
LCT 2 Mo 3rd Cl Tail F 3.30 0.01 7.29 7.97 38.5 32.3 0.06 0.01 2.0 0.2
LCT 2 Mo 2nd Cl Tail F 5.50 0.01 16.7 16.6 17.4 29.2 0.23 0.04 1.5 0.3
LCT 2 Mo 1st Cl Sc Conc F 60.4 0.10 1.0 15.5 0.24 14.1 0.15 0.37 0.2 1.7
LCT 2 Mo 1st  Cl Sc Tail A 10.50 0.02 27.3 25.1 1.44 29.1 0.72 0.10 0.2 0.6
LCT 2 Mo 1st  Cl Sc Tail B 8.40 0.01 27.5 25.6 1.57 29.9 0.58 0.08 0.2 0.5
LCT 2 Mo 1st  Cl Sc Tail C 11.3 0.02 25.3 24.6 4.18 29.4 0.72 0.11 0.8 0.6
LCT 2 Mo 1st  Cl Sc Tail D 13.6 0.02 24.4 23.2 3.38 28.5 0.83 0.12 0.7 0.8
LCT 2 Mo 1st  Cl Sc Tail E 11.2 0.02 25.0 24.7 2.67 29.0 0.70 0.11 0.5 0.6
LCT 2 Mo 1st  Cl Sc Tail F 10.2 0.02 23.3 23.7 2.35 28.7 0.60 0.09 0.4 0.6
LCT 2 Mo Ro Tail A 217.5 0.36 29.3 27.1 0.12 30.3 16.0 2.3 0.4 12.8
LCT 2 Mo Ro Tail B 214.1 0.36 27.5 26.3 0.16 30.2 14.8 2.2 0.5 12.6
LCT 2 Mo Ro Tail C 225.1 0.37 26.1 26.1 0.28 29.4 14.7 2.3 1.0 12.9
LCT 2 Mo Ro Tail D 241.1 0.40 25.5 25.9 0.21 28.4 15.4 2.4 0.8 13.3
LCT 2 Mo Ro Tail E 227.0 0.38 27.0 27.9 0.27 29.8 15.4 2.5 1.0 13.2
LCT 2 Mo Ro Tail F 232.2 0.39 25.4 27.0 0.37 29.4 14.8 2.5 1.4 13.3
LCT 2 Cu\Mo 2nd Cl Tail F 78.1 0.13 0.53 14.4 0.11 12.9 0.10 0.44 0.14 1.96
LCT 2 Cu\Mo 1st Cl Sc Conc F 4.80 0.01 20.8 20.8 11.4 29.9 0.25 0.04 0.87 0.28
LCT 2 Cu\Mo 1st Cl Sc Tail A 333.3 0.55 0.06 5.35 0.02 0.620 0.05 0.70 0.10 0.40
LCT 2 Cu\Mo 1st Cl Sc Tail B 249.0 0.41 0.13 5.29 0.02 0.58 0.08 0.52 0.08 0.28
LCT 2 Cu\Mo 1st Cl Sc Tail C 214.4 0.36 0.14 5.58 0.02 0.91 0.08 0.47 0.06 0.38
LCT 2 Cu\Mo 1st Cl Sc Tail D 256.3 0.43 0.09 5.71 0.02 0.78 0.06 0.57 0.06 0.39
LCT 2 Cu\Mo 1st Cl Sc Tail E 222.9 0.37 0.18 5.97 0.02 1.250 0.10 0.52 0.08 0.54
LCT 2 Cu\Mo 1st Cl Sc Tail F 241.7 0.40 0.10 5.73 0.03 0.55 0.06 0.54 0.10 0.26
LCT 2 Cu Mo Ro Tail A 9618.0 16.0 0.02 3.62 0.004 0.03 0.51 13.64 0.61 0.56
LCT 2 Cu Mo Ro Tail B 8990.0 14.9 0.02 3.57 0.004 0.06 0.45 12.58 0.57 1.05
LCT 2 Cu Mo Ro Tail C 9621.0 16.0 0.02 3.61 0.004 0.04 0.36 13.61 0.64 0.75
LCT 2 Cu Mo Ro Tail D 9469.0 15.7 0.02 3.78 0.004 0.03 0.57 14.02 0.66 0.55
LCT 2 Cu Mo Ro Tail E 9736.0 16.2 0.02 3.74 0.005 0.04 0.41 14.27 0.70 0.76
LCT 2 Cu Mo Ro Tail F 9630.0 16.0 0.05 3.39 0.006 0.060 1.09 12.79 0.97 1.13

Head (calc.) 60249.7 100.0 0.662 4.24 0.104 0.852 100.0 100.0 100.0 100.0
         (direct)

Weight

Weight
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Bulk Ro Tail Test No.: LCT 3

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.1 0.1 0.1 99.9
65 212 3.1 2.2 2.3 97.7
100 150 14.2 10.3 12.6 87.4
150 106 23.1 16.7 29.3 70.7
200 75 21.0 15.2 44.4 55.6
270 53 14.1 10.2 54.6 45.4
400 38 6.5 4.7 59.3 40.7
Pan -38 56.3 40.7 100.0 0.0

Total - 138.4 100.0 - -
K80 130
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: LCT 3

Dry Solids S.G.= 3.71 Water Temperature = 8.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.0 0.0 0.0 100.0
150 106 0.0 0.0 0.0 100.0
200 75 1.0 4.0 4.0 96.0
270 53 0.8 3.2 7.3 92.7

34 1.0 4.0 11.3 88.7
27 1.7 6.9 18.1 81.9
19 2.7 10.9 29.0 71.0
13 3.5 14.1 43.1 56.9
10 1.4 5.6 48.8 51.2
-10 12.7 51.2 100.0 0.0

Total - 24.8 100.0 - -
K80 25
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Appendix G – Variability Composite Test Details 
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: G1 COMP(40MIN) Test No.: V-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.2 0.1 0.1 99.9
65 212 5.7 3.5 3.6 96.4
100 150 22.3 13.5 17.1 82.9
150 106 33.2 20.1 37.2 62.8
200 75 24.4 14.8 52.0 48.0
270 53 18.3 11.1 63.1 36.9
400 38 7.6 4.6 67.7 32.3
Pan -38 53.3 32.3 100.0 0.0

Total - 165.0 100.0 - -
K80 143
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: G2-Comp Test No.: V-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 5.6 2.7 2.7 97.3
65 212 21.3 10.3 13.0 87.0
100 150 40.4 19.5 32.6 67.4
150 106 34.8 16.8 49.4 50.6
200 75 23.8 11.5 60.9 39.1
270 53 18.0 8.7 69.6 30.4
400 38 9.7 4.7 74.3 25.7
Pan -38 53.1 25.7 100.0 0.0

Total - 206.7 100.0 - -
K80 189
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: G3 COMP 40 MIN Test No.: v-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.4 0.2 0.2 99.8
65 212 8.8 5.2 5.4 94.6
100 150 28.0 16.5 22.0 78.0
150 106 31.9 18.8 40.8 59.2
200 75 21.6 12.8 53.5 46.5
270 53 15.5 9.1 62.7 37.3
400 38 6.7 4.0 66.6 33.4
Pan -38 56.5 33.4 100.0 0.0

Total - 169.4 100.0 - -
K80 157
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: L1 COMP(40MIN) Test No.: V-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.0 0.0 0.0 100.0
65 212 1.7 1.1 1.1 98.9
100 150 9.4 6.0 7.0 93.0
150 106 27.5 17.4 24.4 75.6
200 75 28.8 18.2 42.7 57.3
270 53 21.7 13.7 56.4 43.6
400 38 9.0 5.7 62.1 37.9
Pan -38 59.8 37.9 100.0 0.0

Total - 157.9 100.0 - -
K80 117

Particle Size Distribution

0
10
20
30
40
50
60
70
80
90

100

10 100 1,000

Screen Size (micrometers)

C
um

ul
at

iv
e 

%
 P

as
si

ng

K80 = 117 µm



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

221

SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: L2 Comp 40min Test No.: V-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 16.2 9.1 9.1 90.9
65 212 32.3 18.2 27.3 72.7
100 150 30.5 17.2 44.5 55.5
150 106 22.6 12.7 57.2 42.8
200 75 14.6 8.2 65.4 34.6
270 53 10.3 5.8 71.2 28.8
400 38 4.2 2.4 73.6 26.4
Pan -38 47.0 26.4 100.0 0.0

Total - 177.7 100.0 - -
K80 246
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Y1 COMP(40MIN) Test No.: V-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.1 0.1 0.1 99.9
65 212 4.0 2.1 2.2 97.8
100 150 20.3 10.7 12.9 87.1
150 106 41.2 21.7 34.6 65.4
200 75 32.4 17.1 51.7 48.3
270 53 20.0 10.5 62.2 37.8
400 38 8.8 4.6 66.8 33.2
Pan -38 62.9 33.2 100.0 0.0

Total - 189.7 100.0 - -
K80 135
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: V2+3 COMP 40 MIN Test No.: v-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.2 0.1 0.1 99.9
65 212 6.2 3.9 4.0 96.0
100 150 23.4 14.7 18.7 81.3
150 106 31.9 20.0 38.7 61.3
200 75 22.9 14.4 53.1 46.9
270 53 15.8 9.9 63.0 37.0
400 38 6.0 3.8 66.8 33.2
Pan -38 53.0 33.2 100.0 0.0

Total - 159.4 100.0 - -
K80 147
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Y4-5 COMP(40MIN) Test No.: V-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 4.1 2.4 2.4 97.6
65 212 21.2 12.3 14.7 85.3
100 150 34.2 19.9 34.7 65.3
150 106 28.2 16.4 51.1 48.9
200 75 19.1 11.1 62.2 37.8
270 53 13.4 7.8 70.0 30.0
400 38 6.1 3.6 73.6 26.4
Pan -38 45.4 26.4 100.0 0.0

Total - 171.7 100.0 - -
K80 195
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Y6-8 COMP(40MIN) Test No.: V-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 1.7 1.0 1.0 99.0
65 212 12.7 7.3 8.3 91.7
100 150 30.8 17.8 26.1 73.9
150 106 33.0 19.1 45.2 54.8
200 75 22.2 12.8 58.0 42.0
270 53 15.8 9.1 67.1 32.9
400 38 6.5 3.8 70.8 29.2
Pan -38 50.5 29.2 100.0 0.0

Total - 173.2 100.0 - -
K80 170
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Y9+ comp 40 min Test No.: v-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.1 0.1 0.1 99.9
65 212 3.7 2.2 2.3 97.7
100 150 13.0 7.9 10.2 89.8
150 106 27.5 16.7 26.9 73.1
200 75 26.7 16.2 43.1 56.9
270 53 17.0 10.3 53.5 46.5
400 38 7.4 4.5 58.0 42.0
Pan -38 69.2 42.0 100.0 0.0

Total - 164.6 100.0 - -
K80 123
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Test No.:G1-1 Project No.:  11976-001 Operator:  KS Date:  Nov 21/08

Purpose: To determine the flotation response of the G-1 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh G1 Comp sample

Grind: 42 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  133 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc. K80 =45 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 42 10.4 -40.0

Cu/Mo Rougher 1 10 1 1.0 10.4 -40.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.3 -40.0
Cu/Mo Rougher 3 2.5 1 2.0 10.2 -40.0
Cu/Mo Rougher 4 2.5 1 3.0 10.0 -10.0

1st Cleaner 1 2.5 2.5 1 2.0 9.0 0.0
1st Cleaner Scav 2.5 1 1.0 8.5 10.0

Regrind (PM) 2.5 5 8.2 -10.0

2nd Cleaner 1 1 0.5 8.2 -10.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 47.2 2.4 30.3 27.5 6.33 31.9 72.5 16.2 67.7 61.5
Cu/Mo 2nd Cleaner Conc 2 13.2 0.7 24.8 24.7 8.71 28.3 16.6 4.08 26.0 15.3
Cu/Mo 2nd Cleaner Conc 3 4.50 0.2 18.5 22.6 2.54 24.7 4.22 1.27 2.59 4.54
Cu/Mo 2nd Cleaner Tail 12.9 0.6 6.18 14.3 0.270 12.9 4.04 2.31 0.79 6.80
Cu/Mo 1st Cl Scav Conc 4.10 0.2 1.01 12.7 0.420 10.6 0.21 0.65 0.39 1.78
Cu/Mo 1st Cl Scav Tail 50.1 2.5 0.190 5.26 0.058 0.480 0.48 3.30 0.66 0.98
Cu/Mo Rougher Tail 1853.1 93.4 0.021 3.11 0.005 0.120 1.97 72.1 1.89 9.09

Head (calc.) 1985.1 100.0 0.994 4.02 0.222 1.23 100.0 100.0 100.0 100.0
         (direct) 1.05 3.74 0.220 1.47
Combined Products
Cu/Mo 2nd Cleaner Conc 1 2.4 30.3 27.5 6.33 31.9 72.5 16.2 67.7 61.5
Cu/Mo 2nd Cleaner Conc 1-2 3.0 29.1 26.9 6.85 31.1 89.1 20.3 93.7 76.8
Cu/Mo 2nd Cleaner Conc 1-3 3.3 28.4 26.6 6.55 30.7 93.3 21.6 96.3 81.4
Cu/Mo 1st Cleaner  Conc 3.9 24.7 24.6 5.51 27.7 97.3 23.9 97.1 88.2
Cu/Mo 1st Cl + Scav Conc 4.1 23.5 24.0 5.25 26.9 97.5 24.6 97.5 89.9
Cu/Mo Rougher Conc 6.6 14.7 16.9 3.28 16.9 98.0 27.9 98.1 90.9

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Ro Tls Test No.: G1-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

65 212 2.9 2.1 2.1 97.9
100 150 14.1 10.1 12.2 87.8
150 106 29.4 21.2 33.4 66.6
200 75 22.6 16.3 49.6 50.4
270 53 16.7 12.0 61.7 38.3
400 38 8.2 5.9 67.6 32.4
Pan -38 45.1 32.4 100.0 0.0

Total - 139.0 100.0 - -
K80 133
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: G1-1

Dry Solids S.G.= 4.00 Water Temperature = 9.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

150 106 0.4 1.7 1.7 98.3
200 75 0.8 3.2 4.9 95.1
270 53 2.2 9.0 13.9 86.1
400 38 2.8 11.4 25.3 74.7

32 0.8 3.1 28.3 71.7
25 2.1 8.3 36.6 63.4
17 2.9 11.9 48.5 51.5
12 3.6 14.3 62.8 37.2
9 1.9 7.6 70.4 29.6
-9 7.4 29.6 100.0 0.0

Total - 24.8 100.0 - -
K80 45
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Test No.:G2-1 Project No.:  11976-001 Operator:  KS Date:  Nov 24/08

Purpose: To determine the flotation response of the G-2 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh G2 Comp sample

Grind: 50 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  138 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 50 10.3 -50.0

Cu/Mo Rougher 1 10 1 1.0 10.3 -50.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.0 -50.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 -40.0
Cu/Mo Rougher 4 2.5 1 3.0 10.0 -30.0

1st Cleaner 1 2.5 2.5 1 2.0 9.1 -20.0
1st Cleaner Scav 2.5 1 1.0 8.8 -20.0

Regrind (PM) 2.5 5 7.7 0.0

2nd Cleaner 1 1 0.5 7.7 10.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 23.1 1.2 31.2 28.0 4.74 32.1 74.8 7.77 69.8 61.0
Cu/Mo 2nd Cleaner Conc 2 3.50 0.2 25.4 24.4 5.86 29.1 9.22 1.03 13.1 8.38
Cu/Mo 2nd Cleaner Conc 3 3.60 0.2 22.0 23.1 4.75 26.7 8.22 1.00 10.9 7.91
Cu/Mo 2nd Cleaner Tail 8.90 0.4 4.98 12.7 0.330 11.0 4.60 1.36 1.87 8.05
Cu/Mo 1st Cl Scav Conc 4.70 0.2 1.01 15.9 0.190 14.4 0.49 0.90 0.57 5.57
Cu/Mo 1st Cl Scav Tail 64.3 3.2 0.080 5.82 0.028 0.260 0.53 4.50 1.15 1.38
Cu/Mo Rougher Tail 1881.5 94.6 0.011 3.69 0.002 0.050 2.15 83.4 2.64 7.74

Head (calc.) 1989.6 100.0 0.484 4.18 0.079 0.611 100.0 100.0 100.0 100.0
         (direct) 0.520 4.06 0.080 0.720
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.2 31.2 28.0 4.74 32.1 74.8 7.8 69.8 61.0
Cu/Mo 2nd Cleaner Conc 1-2 1.3 30.4 27.5 4.89 31.7 84.0 8.8 82.9 69.4
Cu/Mo 2nd Cleaner Conc 1-3 1.5 29.4 27.0 4.87 31.1 92.2 9.8 93.8 77.3
Cu/Mo 1st Cleaner  Conc 2.0 23.9 23.7 3.84 26.5 96.8 11.2 95.6 85.3
Cu/Mo 1st Cl + Scav Conc 2.2 21.4 22.9 3.45 25.2 97.3 12.1 96.2 90.9
Cu/Mo Rougher Conc 5.4 8.72 12.7 1.41 10.4 97.9 16.6 97.4 92.3

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: G2-1 RO TAIL Test No.: VARIABILTY A

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.3 0.2 0.2 99.8
65 212 5.9 3.3 3.4 96.6
100 150 20.3 11.2 14.6 85.4
150 106 35.7 19.7 34.3 65.7
200 75 29.7 16.4 50.7 49.3
270 53 23.9 13.2 63.9 36.1
400 38 10.0 5.5 69.5 30.5
Pan -38 55.3 30.5 100.0 0.0

Total - 181.1 100.0 - -
K80 138
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Test No.:G3-1 Project No.:  11976-001 Operator:  KS Date:  Nov 21/08

Purpose: To determine the flotation response of the G-3 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh G3 Comp sample

Grind: 45 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  114 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 45 10.0 -100.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -100.0
Cu/Mo Rougher 2 50 5 7.5 1 1.0 10.0 -90.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 -90.0
Cu/Mo Rougher 4 80 2.5 1 3.0 10.0 -70.0

1st Cleaner 1 2.5 2.5 1 2.0 9.1 40.0
1st Cleaner Scav 2.5 1 1.0 8.6 40.0

Regrind (PM) 2.5 5 8.0 10.0

2nd Cleaner 1 1 0.5 8.0 10.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 27.8 1.5 32.0 29.1 1.62 30.6 90.6 10.0 92.2 64.9
Cu/Mo 2nd Cleaner Conc 2 1.0 0.1 22.9 24.6 0.730 25.7 2.3 0.3 1.5 2.0
Cu/Mo 2nd Cleaner Conc 3 0.8 0.0 14.4 20.5 0.400 21.1 1.2 0.2 0.7 1.3
Cu/Mo 2nd Cleaner Tail 8.6 0.5 2.90 12.0 0.029 10.0 2.5 1.3 0.5 6.6
Cu/Mo 1st Cl Scav Conc 4.0 0.2 1.10 13.9 0.051 13.3 0.4 0.7 0.4 4.1
Cu/Mo 1st Cl Scav Tail 65.5 3.6 0.075 5.40 0.004 0.310 0.5 4.4 0.5 1.5
Cu/Mo Rougher Tail 1722.7 94.1 0.014 3.89 0.001 0.150 2.5 83.1 4.2 19.7

Head (calc.) 1830.4 100.0 0.537 4.41 0.027 0.716 100.0 100.0 100.0 100.0
         (direct) 0.550 4.18 0.019 0.670
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.5 32.0 29.1 1.62 30.6 90.6 10.0 92.2 64.9
Cu/Mo 2nd Cleaner Conc 1-2 1.6 31.7 28.9 1.59 30.4 92.9 10.3 93.7 66.8
Cu/Mo 2nd Cleaner Conc 1-3 1.6 31.2 28.7 1.56 30.2 94.1 10.5 94.3 68.1
Cu/Mo 1st Cleaner  Conc 2.1 24.8 25.0 1.21 25.6 96.6 11.8 94.8 74.7
Cu/Mo 1st Cl + Scav Conc 2.3 22.6 23.9 1.10 24.5 97.0 12.5 95.2 78.7
Cu/Mo Rougher Conc 5.9 8.90 12.7 0.435 9.77 97.5 16.9 95.8 80.3

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Ro Tls Test No.: G3-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

65 212 2.6 1.7 1.7 98.3
100 150 9.4 6.1 7.8 92.2
150 106 23.2 15.2 23.0 77.0
200 75 25.7 16.8 39.8 60.2
270 53 20.3 13.3 53.1 46.9
400 38 9.9 6.5 59.5 40.5
Pan -38 61.9 40.5 100.0 0.0

Total - 153.0 100.0 - -
K80 114
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Test No.:G3-2 Project No.:  11976-001 Operator:  KS Date:  Nov 21/08

Purpose: Repear G3-1 with a coarser grind

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh G3 Comp sample

Grind: 42 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  149 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 42 10.0 120.0

Cu/Mo Rougher 1 10 1 1.0 10.0 120.0
Cu/Mo Rougher 2 50 5 7.5 1 1.0 10.0 100.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 100.0
Cu/Mo Rougher 4 80 2.5 1 3.0 10.0 100.0

1st Cleaner 1 2.5 2.5 1 2.0 9.0 150.0
1st Cleaner Scav 2.5 1 1.0 9.0 140.0

Regrind (PM) 2.5 5 8.5 160.0

2nd Cleaner 1 1 0.5 8.5 160.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 22.5 1.1 33.1 29.8 1.98 34.6 73.6 7.4 73.0 60.2
Cu/Mo 2nd Cleaner Conc 2 4.1 0.2 24.7 25.7 1.68 28.3 10.0 1.2 11.3 9.0
Cu/Mo 2nd Cleaner Conc 3 5.7 0.3 12.2 17.9 0.410 18.4 6.9 1.1 3.8 8.1
Cu/Mo 2nd Cleaner Tail 10.7 0.5 2.23 10.7 0.031 7.92 2.4 1.3 0.5 6.6
Cu/Mo 1st Cl Scav Conc 5.6 0.3 1.02 9.90 0.110 6.26 0.6 0.6 1.0 2.7
Cu/Mo 1st Cl Scav Tail 52.3 2.6 0.130 6.09 0.020 0.440 0.7 3.5 1.7 1.8
Cu/Mo Rougher Tail 1887.0 94.9 0.032 4.10 0.003 0.080 6.0 85.0 8.7 11.7

Head (calc.) 1987.9 100.0 0.509 4.58 0.031 0.651 100.0 100.0 100.0 100.0
         (direct) 0.550 4.18 0.019 0.670
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.1 33.1 29.8 1.98 34.6 73.6 7.4 73.0 60.2
Cu/Mo 2nd Cleaner Conc 1-2 1.3 31.8 29.2 1.93 33.6 83.6 8.5 84.3 69.2
Cu/Mo 2nd Cleaner Conc 1-3 1.6 28.3 27.2 1.66 30.9 90.4 9.6 88.1 77.3
Cu/Mo 1st Cleaner  Conc 2.2 21.8 23.1 1.26 25.2 92.8 10.9 88.6 83.8
Cu/Mo 1st Cl + Scav Conc 2.4 19.4 21.6 1.13 23.0 93.4 11.5 89.6 86.5
Cu/Mo Rougher Conc 5.1 9.43 13.5 0.553 11.3 94.0 15.0 91.3 88.3

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: RO TAIL Test No.: G3-2

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.5 0.3 0.3 99.7
65 212 9.2 5.0 5.3 94.7
100 150 26.3 14.4 19.7 80.3
150 106 35.7 19.5 39.2 60.8
200 75 24.7 13.5 52.8 47.2
270 53 17.7 9.7 62.5 37.5
400 38 7.4 4.1 66.5 33.5
Pan -38 61.2 33.5 100.0 0.0

Total - 182.7 100.0 - -
K80 149
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Test No.:L1-1 Project No.:  11976-001 Operator:  KS Date:  Nov 24/08

Purpose: To determine the flotation response of the L-1 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh L1 Comp sample

Grind: 38 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  136 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 38 10.4 -50.0

Cu/Mo Rougher 1 10 1 1.0 10.4 -50.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.3 -20.0
Cu/Mo Rougher 3 2.5 1 2.0 10.2 -20.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.1 0.0

1st Cleaner 1 2.5 2.5 1 2.0 9.1 50.0
1st Cleaner Scav 2.5 1 1.0 8.6 20.0

Regrind (PM) 2.5 5 7.6 10.0

2nd Cleaner 1 1 0.5 7.6 10.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 2.5 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 29.6 1.5 30.1 27.9 4.31 31.5 76.0 10.3 66.6 63.6
Cu/Mo 2nd Cleaner Conc 2 6.8 0.34 22.0 24.7 6.92 30.0 12.8 2.1 24.6 13.9
Cu/Mo 2nd Cleaner Conc 3 4.0 0.20 14.1 20.8 2.06 21.8 4.8 1.0 4.3 5.9
Cu/Mo 2nd Cleaner Tail 9.8 0.49 3.03 11.0 0.180 8.78 2.5 1.3 0.9 5.9
Cu/Mo 1st Cl Scav Conc 0.0 0.00 31.7 33.8 4.02 18.8 0.1 0.0 0.0 0.0
Cu/Mo 1st Cl Scav Tail 66.3 3.3 0.110 5.03 0.028 0.380 0.6 4.1 1.0 1.7
Cu/Mo Rougher Tail 1867.6 94.1 0.020 3.50 0.003 0.070 3.2 81.1 2.6 8.9

Head (calc.) 1984.1 100.0 0.591 4.06 0.097 0.739 100.0 100.0 100.0 100.0
         (direct) 0.610 3.72 0.082 0.900
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.5 30.1 27.9 4.31 31.5 76.0 10.3 66.6 63.6
Cu/Mo 2nd Cleaner Conc 1-2 1.8 28.6 27.3 4.80 31.2 88.8 12.3 91.1 77.5
Cu/Mo 2nd Cleaner Conc 1-3 2.0 27.2 26.7 4.53 30.3 93.6 13.4 95.4 83.5
Cu/Mo 1st Cleaner  Conc 2.5 22.4 23.6 3.68 26.1 96.1 14.7 96.4 89.3
Cu/Mo 1st Cl + Scav Conc 2.5 22.4 23.6 3.68 26.1 96.2 14.7 96.4 89.4
Cu/Mo Rougher Conc 5.9 9.74 13.0 1.60 11.5 96.8 18.9 97.4 91.1

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: L1-1 RO TAIL Test No.: VARIABILTY A

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.1 0.1 0.1 99.9
65 212 4.5 2.5 2.6 97.4
100 150 18.7 10.5 13.1 86.9
150 106 40.5 22.7 35.8 64.2
200 75 32.4 18.2 54.0 46.0
270 53 21.9 12.3 66.3 33.7
400 38 9.1 5.1 71.4 28.6
Pan -38 51.0 28.6 100.0 0.0

Total - 178.2 100.0 - -
K80 136
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Test No.:L2-1 Project No.:  11976-001 Operator:  KS Date:  Nov 24/08

Purpose: To determine the flotation response of the L2 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh L2 Comp sample

Grind: 60 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  173 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 60 10.3 -10.0

Cu/Mo Rougher 1 10 1 1.0 10.3 -10.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.3 -10.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 0.0
Cu/Mo Rougher 4 2.5 1 3.0 10.0 10.0

1st Cleaner 1 2.5 2.5 1 2.0 9.4 80.0
1st Cleaner Scav 2.5 1 1.0 8.8 0.0

Regrind (PM) 2.5 5 9.8 0.0

2nd Cleaner 1 1 0.5 7.8 0.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 2.5 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 25.2 1.3 30.9 28.4 3.86 32.2 66.6 7.0 48.8 57.3
Cu/Mo 2nd Cleaner Conc 2 8.3 0.42 21.3 23.9 5.95 28.2 15.1 1.9 24.8 16.5
Cu/Mo 2nd Cleaner Conc 3 6.7 0.34 16.9 19.0 6.33 23.6 9.7 1.2 21.3 11.2
Cu/Mo 2nd Cleaner Tail 15.4 0.78 3.48 11.2 0.290 8.38 4.6 1.7 2.2 9.1
Cu/Mo 1st Cl Scav Conc 0.2 0.01 1.50 12.0 0.390 9.00 0.0 0.0 0.0 0.1
Cu/Mo 1st Cl Scav Tail 97.4 5.0 0.054 6.74 0.016 0.090 0.4 6.4 0.8 0.6
Cu/Mo Rougher Tail 1809.0 92.2 0.023 4.65 0.002 0.040 3.6 81.8 2.0 5.1

Head (calc.) 1962.2 100.0 0.596 5.24 0.101 0.721 100.0 100.0 100.0 100.0
         (direct) 0.630 5.16 0.100 0.800
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.3 30.9 28.4 3.86 32.2 66.6 7.0 48.8 57.3
Cu/Mo 2nd Cleaner Conc 1-2 1.7 28.5 27.3 4.38 31.2 81.7 8.9 73.6 73.9
Cu/Mo 2nd Cleaner Conc 1-3 2.0 26.6 25.9 4.70 29.9 91.4 10.1 94.9 85.0
Cu/Mo 1st Cleaner  Conc 2.8 20.2 21.8 3.48 24.0 96.0 11.8 97.2 94.1
Cu/Mo 1st Cl + Scav Conc 2.8 20.1 21.8 3.47 23.9 96.0 11.8 97.2 94.3
Cu/Mo Rougher Conc 7.8 7.36 12.2 1.27 8.77 96.4 18.2 98.0 94.9

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: L2-1 RO TAIL Test No.: VARIABILTY B

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 3.4 2.0 2.0 98.0
65 212 14.0 8.4 10.5 89.5
100 150 26.0 15.6 26.1 73.9
150 106 31.0 18.7 44.8 55.2
200 75 22.9 13.8 58.5 41.5
270 53 13.7 8.2 66.8 33.2
400 38 4.8 2.9 69.7 30.3
Pan -38 50.4 30.3 100.0 0.0

Total - 166.2 100.0 - -
K80 173

Particle Size Distribution

0
10
20
30
40
50
60
70
80
90

100

10 100 1,000

Screen Size (micrometers)

C
um

ul
at

iv
e 

%
 P

as
si

ng

K80 = 173 µm

 

 

 



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

240

Test No.:L2-2 Project No.:  11976-001 Operator:  KS Date:  Nov 24/08

Purpose: To repeat L2-1 at a finer grind

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh L2 Comp sample

Grind: 68 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  197 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 68 10.2 100.0

Cu/Mo Rougher 1 10 1 1.0 10.2 100.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.1 150.0
Cu/Mo Rougher 3 2.5 1 2.0 10.1 140.0
Cu/Mo Rougher 4 2.5 1 3.0 10.0 140.0

1st Cleaner 1 2.5 2.5 1 2.0 9.5 110.0
1st Cleaner Scav 2.5 1 1.0 8.9 110.0

Regrind (PM) 2.5 5 8.5 150.0

2nd Cleaner 1 1 0.5 8.5 150.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 2.5 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 25.3 1.3 29.6 26.3 6.05 33.3 68.7 5.9 73.1 57.7
Cu/Mo 2nd Cleaner Conc 2 4.5 0.23 25.9 24.3 5.68 30.8 10.7 1.0 12.2 9.5
Cu/Mo 2nd Cleaner Conc 3 6.0 0.30 19.2 21.7 2.56 23.8 10.6 1.2 7.3 9.8
Cu/Mo 2nd Cleaner Tail 17.5 0.88 3.13 10.9 0.150 7.90 5.0 1.7 1.3 9.5
Cu/Mo 1st Cl Scav Conc 5.9 0.30 0.920 9.96 0.280 5.38 0.5 0.5 0.8 2.2
Cu/Mo 1st Cl Scav Tail 82.5 4.2 0.078 6.94 0.032 0.220 0.6 5.1 1.3 1.2
Cu/Mo Rougher Tail 1844.4 92.9 0.023 5.18 0.005 0.080 3.9 84.7 4.1 10.1

Head (calc.) 1986.1 100.0 0.549 5.68 0.105 0.735 100.0 100.0 100.0 100.0
         (direct) 0.630 5.16 0.100 0.800
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.3 29.6 26.3 6.05 33.3 68.7 5.9 73.1 57.7
Cu/Mo 2nd Cleaner Conc 1-2 1.5 29.0 26.0 5.99 32.9 79.4 6.9 85.3 67.2
Cu/Mo 2nd Cleaner Conc 1-3 1.8 27.4 25.3 5.42 31.4 90.0 8.0 92.6 77.0
Cu/Mo 1st Cleaner  Conc 2.7 19.4 20.6 3.69 23.7 95.0 9.7 93.9 86.5
Cu/Mo 1st Cl + Scav Conc 3.0 17.6 19.5 3.35 21.9 95.5 10.2 94.7 88.6
Cu/Mo Rougher Conc 7.1 7.39 12.2 1.42 9.26 96.1 15.3 95.9 89.9

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %

 



 Western Troy Capital – MacLeod Lake – Project #11976-001 

SGS Minerals Services 

241

SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: RO TAIL Test No.: L2-2

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 7.2 4.4 4.4 95.6
65 212 18.9 11.5 15.9 84.1
100 150 29.1 17.8 33.7 66.3
150 106 20.6 12.6 46.3 53.7
200 75 18.4 11.2 57.5 42.5
270 53 12.0 7.3 64.8 35.2
400 38 5.8 3.5 68.4 31.6
Pan -38 51.8 31.6 100.0 0.0

Total - 163.8 100.0 - -
K80 197
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Test No.:Y1-1 Project No.:  11976-001 Operator:  KS Date:  Nov 24/08

Purpose: To determine the flotation response of the Y1 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh Y1 Comp sample

Grind: 40 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  121 µm

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 40 10.0 -120.0

Cu/Mo Rougher 1 10 1 1.0 10.0 -120.0
Cu/Mo Rougher 2 50 5 7.5 1 1.0 10.0 -100.0
Cu/Mo Rougher 3 50 2.5 1 2.0 10.0 -90.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 -60.0

1st Cleaner 1 2.5 2.5 1 2.0 8.9 10.0
1st Cleaner Scav 2.5 1 1.0 8.5 0.0

Regrind (PM) 2.5 5 8.0 0.0

2nd Cleaner 1 1 0.5 8.0 0.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 2.5 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 35.6 1.8 31.3 28.6 4.24 32.6 71.0 11.8 69.9 60.7
Cu/Mo 2nd Cleaner Conc 2 7.0 0.35 26.7 26.0 4.72 29.2 11.9 2.1 15.3 10.7
Cu/Mo 2nd Cleaner Conc 3 7.5 0.38 21.9 24.2 2.31 25.5 10.5 2.1 8.0 10.0
Cu/Mo 2nd Cleaner Tail 11.4 0.57 5.61 14.7 0.330 13.3 4.1 1.9 1.7 7.9
Cu/Mo 1st Cl Scav Conc 4.9 0.25 1.18 15.3 0.230 13.6 0.4 0.9 0.5 3.5
Cu/Mo 1st Cl Scav Tail 62.2 3.1 0.098 5.28 0.030 0.390 0.4 3.8 0.9 1.3
Cu/Mo Rougher Tail 1862.5 93.5 0.015 3.58 0.004 0.060 1.8 77.3 3.7 5.8

Head (calc.) 1991.1 100.0 0.788 4.33 0.109 0.960 100.0 100.0 100.0 100.0
         (direct) 0.840 3.60 0.110 1.09
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.8 31.3 28.6 4.24 32.6 71.0 11.8 69.9 60.7
Cu/Mo 2nd Cleaner Conc 1-2 2.1 30.5 28.2 4.32 32.0 82.9 13.9 85.1 71.4
Cu/Mo 2nd Cleaner Conc 1-3 2.5 29.3 27.6 4.02 31.1 93.4 16.0 93.2 81.5
Cu/Mo 1st Cleaner  Conc 3.1 24.9 25.2 3.33 27.8 97.5 18.0 94.9 89.4
Cu/Mo 1st Cl + Scav Conc 3.3 23.1 24.5 3.11 26.7 97.8 18.8 95.4 92.9
Cu/Mo Rougher Conc 6.5 12.0 15.2 1.62 14.0 98.2 22.7 96.3 94.2

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Y-1-1 RO TAIL Test No.: VARIABILTY A

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.0 0.0 0.0 100.0
65 212 3.1 1.6 1.6 98.4
100 150 13.7 7.2 8.8 91.2
150 106 33.1 17.3 26.1 73.9
200 75 35.8 18.7 44.8 55.2
270 53 25.9 13.5 58.3 41.7
400 38 10.4 5.4 63.8 36.2
Pan -38 69.3 36.2 100.0 0.0

Total - 191.3 100.0 - -
K80 121
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Test No.:Y1-2 Project No.:  11976-001 Operator:  KS Date:  8-Dec-08

Purpose: To determine the reproducibility

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh Y1 Comp sample

Grind: 40 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  135 µm

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 40 10.3 160.0

Cu/Mo Rougher 1 10 1 1.0 10.3 160.0
Cu/Mo Rougher 2 50 5 7.5 1 1.0 10.2 100.0
Cu/Mo Rougher 3 50 2.5 1 2.0 10.1 100.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 100.0

1st Cleaner 1 2.5 2.5 1 2.0 9.2 130.0
1st Cleaner Scav 2.5 1 1.0 8.8 130.0

Regrind (PM) 2.5 5 8.0 140.0

2nd Cleaner 1 1 0.5 8.0 140.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 2.5 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 29.6 1.5 31.4 28.2 3.54 32.6 61.8 10.9 52.5 48.3
Cu/Mo 2nd Cleaner Conc 2 8.9 0.4 26.0 25.4 6.20 28.2 15.4 2.9 27.7 12.6
Cu/Mo 2nd Cleaner Conc 3 9.8 0.5 21.6 23.9 2.46 25.9 14.1 3.1 12.1 12.7
Cu/Mo 2nd Cleaner Tail 11.7 0.6 6.42 14.7 0.200 13.7 5.0 2.2 1.2 8.0
Cu/Mo 1st Cl Scav Conc 3.8 0.2 1.64 18.5 0.480 17.4 0.4 0.9 0.9 3.3
Cu/Mo 1st Cl Scav Tail 51.4 2.6 0.170 5.81 0.070 0.780 0.6 3.9 1.8 2.0
Cu/Mo Rougher Tail 1871.6 94.2 0.022 3.12 0.004 0.140 2.7 76.1 3.8 13.1

Head (calc.) 1986.8 100.0 0.757 3.86 0.100 1.01 100.0 100.0 100.0 100.0
         (direct) 0.840 3.60 0.110 1.09
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.5 31.4 28.2 3.54 32.6 61.8 10.9 52.5 48.3
Cu/Mo 2nd Cleaner Conc 1-2 1.9 30.2 27.6 4.15 31.6 77.2 13.8 80.2 60.8
Cu/Mo 2nd Cleaner Conc 1-3 2.4 28.4 26.8 3.81 30.4 91.3 16.9 92.3 73.6
Cu/Mo 1st Cleaner  Conc 3.0 24.1 24.4 3.11 27.2 96.3 19.1 93.4 81.6
Cu/Mo 1st Cl + Scav Conc 3.2 22.8 24.1 2.95 26.6 96.7 20.0 94.4 84.9
Cu/Mo Rougher Conc 5.8 12.7 15.9 1.67 15.1 97.3 23.9 96.2 86.9

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: RO TAIL Test No.: Y1-2

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.2 0.1 0.1 99.9
65 212 4.9 2.5 2.6 97.4
100 150 22.3 11.3 13.8 86.2
150 106 37.3 18.8 32.7 67.3
200 75 33.2 16.8 49.4 50.6
270 53 19.4 9.8 59.2 40.8
400 38 12.9 6.5 65.8 34.2
Pan -38 67.8 34.2 100.0 0.0

Total - 198.0 100.0 - -
K80 135
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Test No.:Y23-1 Project No.:  11976-001 Operator:  KS Date:  Nov 25/08

Purpose: To determine the flotation response of the Y2-3 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh Y2-3 Comp sample

Grind: 43 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  144 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 44 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 43 10.3 90.0

Cu/Mo Rougher 1 10 1 1.0 10.0 90.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.0 100.0
Cu/Mo Rougher 3 2.5 1 2.0 10.0 100.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 90.0

1st Cleaner 1 2.5 2.5 1 2.0 9.3 100.0
1st Cleaner Scav 2.5 1 1.0 8.8 110.0

Regrind (PM) 2.5 5 8.0 110.0

2nd Cleaner 1 1 0.5 8.0 110.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 51.8 2.6 30.4 27.1 5.37 31.4 69.0 17.6 65.5 63.7
Cu/Mo 2nd Cleaner Conc 2 8.7 0.4 25.7 23.5 7.71 29.1 9.8 2.6 15.8 9.9
Cu/Mo 2nd Cleaner Conc 3 10.7 0.5 24.8 23.1 5.54 27.2 11.6 3.1 14.0 11.4
Cu/Mo 2nd Cleaner Tail 18.9 0.9 8.14 11.3 0.440 9.85 6.7 2.7 2.0 7.3
Cu/Mo 1st Cl Scav Conc 6.9 0.3 0.960 10.5 0.260 8.20 0.3 0.9 0.4 2.2
Cu/Mo 1st Cl Scav Tail 43.0 2.1 0.066 5.22 0.015 0.180 0.1 2.8 0.2 0.3
Cu/Mo Rougher Tail 1865.2 93.0 0.029 3.01 0.005 0.070 2.4 70.4 2.2 5.1

Head (calc.) 2005.2 100.0 1.14 3.98 0.212 1.27 100.0 100.0 100.0 100.0
         (direct) 1.16 4.15 0.220 1.41
Combined Products
Cu/Mo 2nd Cleaner Conc 1 2.6 30.4 27.1 5.37 31.4 69.0 17.6 65.5 63.7
Cu/Mo 2nd Cleaner Conc 1-2 3.0 29.7 26.6 5.71 31.1 78.8 20.2 81.3 73.7
Cu/Mo 2nd Cleaner Conc 1-3 3.6 29.0 26.1 5.68 30.5 90.5 23.3 95.3 85.1
Cu/Mo 1st Cleaner  Conc 4.5 24.6 23.0 4.58 26.2 97.2 25.9 97.3 92.4
Cu/Mo 1st Cl + Scav Conc 4.8 22.9 22.1 4.27 24.9 97.5 26.8 97.7 94.6
Cu/Mo Rougher Conc 7.0 15.9 16.9 2.97 17.3 97.6 29.6 97.8 94.9

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: RO TAIL Test No.: Y23-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.3 0.2 0.2 99.8
65 212 5.9 3.5 3.7 96.3
100 150 23.0 13.8 17.6 82.4
150 106 32.1 19.3 36.9 63.1
200 75 23.5 14.1 51.0 49.0
270 53 17.4 10.5 61.5 38.5
400 38 8.3 5.0 66.4 33.6
Pan -38 55.8 33.6 100.0 0.0

Total - 166.3 100.0 - -
K80 144
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: Y23-1

Dry Solids S.G.= 3.83 Water Temperature = 7.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

150 106 0.8 3.2 3.2 96.8
200 75 1.4 5.5 8.7 91.3
270 53 1.4 5.6 14.4 85.6

34 3.1 12.5 26.9 73.1
26 2.5 10.2 37.1 62.9
18 2.9 11.9 49.0 51.0
13 3.3 13.4 62.4 37.6
10 1.8 7.4 69.8 30.2
-10 7.5 30.2 100.0 0.0

Total - 24.7 100.0 - -
K80 44
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Test No.:Y23-2 Project No.:  11976-001 Operator:  KS Date:  Dec 9/08

Purpose: To determine the reproduciblity

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh Y2-3 Comp sample

Grind: 43 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  139 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 41 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 43 10.5 20.0

Cu/Mo Rougher 1 10 1 1.0 10.5 20.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.3 20.0
Cu/Mo Rougher 3 2.5 1 2.0 10.2 10.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 0.0

1st Cleaner 1 2.5 2.5 1 2.0 10.0 -20.0
1st Cleaner Scav 2.5 1 1.0 9.2 20.0

Regrind (PM) 2.5 5 8.4 80.0

2nd Cleaner 1 1 0.5 8.4 80.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 49.3 2.5 30.2 26.8 6.60 32.4 67.5 14.6 74.3 62.2
Cu/Mo 2nd Cleaner Conc 2 18.4 0.9 25.3 23.5 5.07 28.0 21.1 4.8 21.3 20.1
Cu/Mo 2nd Cleaner Conc 3 9.4 0.5 15.6 17.5 1.27 17.8 6.6 1.8 2.7 6.5
Cu/Mo 2nd Cleaner Tail 20.5 1.0 3.36 8.34 0.100 5.23 3.1 1.9 0.5 4.2
Cu/Mo 1st Cl Scav Conc 9.9 0.5 0.550 7.42 0.082 4.13 0.2 0.8 0.2 1.6
Cu/Mo 1st Cl Scav Tail 78.1 3.9 0.063 5.43 0.012 0.180 0.2 4.7 0.2 0.5
Cu/Mo Rougher Tail 1799.7 90.7 0.014 3.58 0.002 0.070 1.1 71.4 0.8 4.9

Head (calc.) 1985.3 100.0 1.11 4.55 0.221 1.29 100.0 100.0 100.0 100.0
         (direct) 1.16 4.15 0.220 1.41

Combined Products
Cu/Mo 2nd Cleaner Conc 1 2.5 30.2 26.8 6.60 32.4 67.5 14.6 74.3 62.2
Cu/Mo 2nd Cleaner Conc 1-2 3.4 28.9 25.9 6.18 31.2 88.6 19.4 95.6 82.3
Cu/Mo 2nd Cleaner Conc 1-3 3.9 27.3 24.9 5.59 29.6 95.3 21.2 98.3 88.8
Cu/Mo 1st Cleaner  Conc 4.9 22.2 21.4 4.43 24.5 98.4 23.1 98.8 93.0
Cu/Mo 1st Cl + Scav Conc 5.4 20.2 20.1 4.03 22.6 98.6 23.9 99.0 94.5
Cu/Mo Rougher Conc 9.3 11.7 13.9 2.34 13.2 98.9 28.6 99.2 95.1

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Ro Tail Test No.: Y23-2

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.3 0.2 0.2 99.8
65 212 4.3 2.8 3.0 97.0
100 150 19.1 12.3 15.3 84.7
150 106 28.9 18.7 34.0 66.0
200 75 29.2 18.9 52.9 47.1
270 53 19.8 12.8 65.7 34.3
400 38 10.7 6.9 72.6 27.4
Pan -38 42.4 27.4 100.0 0.0

Total - 154.7 100.0 - -
K80 139
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: Y23-2

Dry Solids S.G.= 3.75 Water Temperature = 5.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.7 1.4 1.4 98.6
150 106 1.0 2.0 3.4 96.6
200 75 2.4 4.8 8.2 91.8
270 53 4.0 8.0 16.2 83.8

36 2.8 5.6 21.8 78.2
28 3.7 7.4 29.1 70.9
19 5.6 11.2 40.3 59.7
13 5.5 11.0 51.3 48.7
10 2.6 5.2 56.5 43.5
-10 21.8 43.5 100.0 0.0

Total - 50.1 100.0 - -
K80 41
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Test No.:Y45-1 Project No.:  11976-001 Operator:  KS Date:  Nov 24/08

Purpose: To determine the flotation response of the Y4-5 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh Y4-5 Comp sample

Grind: 52 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  148 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 52 10.6 0.0

Cu/Mo Rougher 1 10 1 1.0 10.6 0.0
Cu/Mo Rougher 2 10 7.5 1 1.0 10.5 -20.0
Cu/Mo Rougher 3 2.5 1 2.0 10.5 0.0
Cu/Mo Rougher 4 2.5 1 3.0 10.5 10.0

1st Cleaner 1 2.5 2.5 1 2.0 9.6 -80.0
1st Cleaner Scav 2.5 1 1.0 8.9 -40.0

Regrind (PM) 2.5 5 8.2 100.0

2nd Cleaner 1 1 0.5 8.2 100.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 2.5 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1 F.O. syringe sticky
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 27.1 1.4 28.8 26.1 8.78 32.7 75.2 8.9 86.7 67.0
Cu/Mo 2nd Cleaner Conc 2 4.8 0.2 25.9 25.3 4.77 28.8 12.0 1.5 8.3 10.5
Cu/Mo 2nd Cleaner Conc 3 2.8 0.1 19.2 21.8 1.82 23.1 5.2 0.8 1.9 4.9
Cu/Mo 2nd Cleaner Tail 14.0 0.7 3.15 11.3 0.130 8.26 4.2 2.0 0.7 8.7
Cu/Mo 1st Cl Scav Conc 5.5 0.3 0.620 7.55 0.150 2.84 0.3 0.5 0.3 1.2
Cu/Mo 1st Cl Scav Tail 72.7 3.7 0.034 5.74 0.014 0.120 0.2 5.3 0.4 0.7
Cu/Mo Rougher Tail 1854.0 93.6 0.016 3.47 0.003 0.050 2.9 81.0 1.8 7.0

Head (calc.) 1980.9 100.0 0.524 4.01 0.139 0.667 100.0 100.0 100.0 100.0
         (direct) 0.480 4.03 0.130 0.730
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.4 28.8 26.1 8.78 32.7 75.2 8.9 86.7 67.0
Cu/Mo 2nd Cleaner Conc 1-2 1.6 28.4 26.0 8.18 32.1 87.2 10.4 95.1 77.5
Cu/Mo 2nd Cleaner Conc 1-3 1.8 27.6 25.6 7.66 31.4 92.3 11.2 96.9 82.4
Cu/Mo 1st Cleaner  Conc 2.5 20.6 21.5 5.50 24.7 96.6 13.2 97.6 91.1
Cu/Mo 1st Cl + Scav Conc 2.7 18.6 20.1 4.96 22.5 96.9 13.7 97.9 92.3
Cu/Mo Rougher Conc 6.4 7.95 11.9 2.12 9.69 97.1 19.0 98.2 93.0

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Y45-1 RO TAIL Test No.: VARIABILTY B

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.5 0.3 0.3 99.7
65 212 7.2 4.4 4.7 95.3
100 150 23.3 14.4 19.1 80.9
150 106 38.3 23.6 42.7 57.3
200 75 28.8 17.8 60.5 39.5
270 53 17.2 10.6 71.1 28.9
400 38 6.6 4.1 75.2 24.8
Pan -38 40.3 24.8 100.0 0.0

Total - 162.2 100.0 - -
K80 148
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Test No.:Y45-2 Project No.:  11976-001 Operator:  KS Date:  Dec 9/08

Purpose: Repeat of L45-1 with proper fuel oil dosage in the rougher

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh Y4-5 Comp sample

Grind: 52 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  153 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc. K80 =  23 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 52 10.1 30.0

Cu/Mo Rougher 1 10 1 1.0 10.1 30.0
Cu/Mo Rougher 2 10 7.5 1 1.0 10.0 80.0
Cu/Mo Rougher 3 2.5 1 2.0 9.9 90.0
Cu/Mo Rougher 4 2.5 1 3.0 9.9 90.0

1st Cleaner 1 2.5 2.5 1 2.0 9.6 100.0
1st Cleaner Scav 2.5 1 1.0 8.9 100.0

Regrind (PM) 2.5 5 8.4 120.0

2nd Cleaner 1 1 0.5 8.4 120.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 2.5 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1 F.O. syring sticky add too much in Ro 2
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 23.2 1.2 29.0 26.2 7.68 32.4 68.0 7.1 65.6 55.7
Cu/Mo 2nd Cleaner Conc 2 7.0 0.4 22.8 22.7 10.4 30.4 16.1 1.9 26.8 15.8
Cu/Mo 2nd Cleaner Conc 3 4.5 0.2 13.5 18.2 2.50 19.0 6.1 1.0 4.1 6.3
Cu/Mo 2nd Cleaner Tail 14.5 0.7 3.41 10.8 0.180 7.97 5.0 1.8 1.0 8.6
Cu/Mo 1st Cl Scav Conc 12.4 0.6 0.400 6.94 0.120 1.85 0.5 1.0 0.5 1.7
Cu/Mo 1st Cl Scav Tail 161.5 8.2 0.030 5.33 0.010 0.130 0.5 10.1 0.6 1.6
Cu/Mo Rougher Tail 1754.0 88.7 0.021 3.76 0.002 0.080 3.7 77.2 1.3 10.4

Head (calc.) 1977.1 100.0 0.500 4.32 0.137 0.683 100.0 100.0 100.0 100.0
         (direct) 0.480 4.03 0.130 0.730
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.2 29.0 26.2 7.68 32.4 68.0 7.1 65.6 55.7
Cu/Mo 2nd Cleaner Conc 1-2 1.5 27.6 25.4 8.31 31.9 84.1 9.0 92.5 71.5
Cu/Mo 2nd Cleaner Conc 1-3 1.8 25.7 24.5 7.56 30.3 90.3 9.9 96.6 77.8
Cu/Mo 1st Cleaner  Conc 2.5 19.2 20.4 5.38 23.7 95.3 11.8 97.6 86.3
Cu/Mo 1st Cl + Scav Conc 3.1 15.4 17.7 4.32 19.3 95.8 12.8 98.1 88.0
Cu/Mo Rougher Conc 11.3 4.27 8.75 1.20 5.42 96.3 22.8 98.7 89.6

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Ro Tail Test No.: Y45-2

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.7 0.6 0.6 99.4
65 212 6.2 4.9 5.5 94.5
100 150 19.4 15.4 20.9 79.1
150 106 27.6 21.9 42.8 57.2
200 75 22.5 17.9 60.7 39.3
270 53 12.4 9.8 70.5 29.5
400 38 8.7 6.9 77.4 22.6
Pan -38 28.4 22.6 100.0 0.0

Total - 125.9 100.0 - -
K80 153
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: Y45-2

Dry Solids S.G.= 3.70 Water Temperature = 65.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

65 212 0.0 0.0 0.0 100.0
100 150 0.5 2.0 2.0 98.0
150 106 0.4 1.6 3.7 96.3
200 75 1.6 6.5 10.2 89.8
270 53 1.2 4.9 15.1 84.9

24 1.0 4.1 19.2 80.8
19 1.4 5.7 24.9 75.1
13 2.6 10.6 35.5 64.5
9 3.1 12.7 48.2 51.8
7 1.9 7.8 55.9 44.1
-7 10.8 44.1 100.0 0.0

Total - 24.5 100.0 - -
K80 23
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Test No.:Y68-1 Project No.:  11976-001 Operator:  KS Date:  Nov 25/08

Purpose: To determine the flotation response of the Y6-8 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh Y6-8 Comp sample

Grind: 48 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  154 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc. K80 = 35 µm.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 48 10.4 80.0

Cu/Mo Rougher 1 10 1 1.0 10.4 80.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.2 70.0
Cu/Mo Rougher 3 2.5 1 2.0 10.1 80.0
Cu/Mo Rougher 4 50 2.5 1 3.0 10.0 80.0

1st Cleaner 1 2.5 2.5 1 2.0 9.2 100.0
1st Cleaner Scav 2.5 1 1.0 8.7 80.0

Regrind (PM) 2.5 5 8.0 120.0

2nd Cleaner 1 1 0.5 8.0 120.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 30.1 1.5 30.9 28.0 3.75 30.6 72.5 9.2 62.9 56.2
Cu/Mo 2nd Cleaner Conc 2 3.8 0.2 23.3 22.7 5.97 25.7 6.9 0.9 12.7 6.0
Cu/Mo 2nd Cleaner Conc 3 5.1 0.3 21.9 22.2 5.95 21.1 8.7 1.2 16.9 6.6
Cu/Mo 2nd Cleaner Tail 15.0 0.7 7.01 12.6 0.460 10.0 8.2 2.1 3.8 9.2
Cu/Mo 1st Cl Scav Conc 4.3 0.2 1.12 19.0 0.220 13.3 0.4 0.9 0.5 3.5
Cu/Mo 1st Cl Scav Tail 62.9 3.1 0.100 6.31 0.022 0.310 0.5 4.3 0.8 1.2
Cu/Mo Rougher Tail 1902.7 94.0 0.019 3.94 0.002 0.150 2.8 81.4 2.3 17.4

Head (calc.) 2023.9 100.0 0.634 4.55 0.089 0.810 100.0 100.0 100.0 100.0
         (direct) 0.660 4.35 0.076 0.870
Combined Products
Cu/Mo 2nd Cleaner Conc 1 1.5 30.9 28.0 3.75 30.6 72.5 9.2 62.9 56.2
Cu/Mo 2nd Cleaner Conc 1-2 1.7 30.0 27.4 4.00 30.1 79.4 10.1 75.6 62.2
Cu/Mo 2nd Cleaner Conc 1-3 1.9 29.0 26.7 4.25 28.9 88.1 11.3 92.5 68.7
Cu/Mo 1st Cleaner  Conc 2.7 22.9 22.8 3.20 23.6 96.3 13.4 96.4 77.9
Cu/Mo 1st Cl + Scav Conc 2.9 21.3 22.5 2.98 22.9 96.7 14.3 96.9 81.4
Cu/Mo Rougher Conc 6.0 10.3 14.1 1.45 11.2 97.2 18.6 97.7 82.6

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: RO TAIL Test No.: Y68-1

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.7 0.4 0.4 99.6
65 212 9.0 5.0 5.4 94.6
100 150 28.3 15.8 21.2 78.8
150 106 39.9 22.2 43.4 56.6
200 75 26.8 14.9 58.3 41.7
270 53 19.6 10.9 69.2 30.8
400 38 7.7 4.3 73.5 26.5
Pan -38 47.5 26.5 100.0 0.0

Total - 179.5 100.0 - -
K80 154
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Comb Prod Test No.: V68-1

Dry Solids S.G.= 3.73 Water Temperature = 7.00 Cº
Size Weight % Retained % Passing

Mesh µm grams Individual Cumulative Cumulative

150 106 0.6 2.2 2.2 97.8
200 75 0.8 3.2 5.5 94.5
270 53 1.3 5.1 10.6 89.4

35 2.2 9.2 19.7 80.3
27 2.2 8.8 28.5 71.5
19 2.8 11.5 40.0 60.0
13 3.4 13.7 53.7 46.3
10 1.8 7.4 61.2 38.8
-10 9.5 38.8 100.0 0.0

Total - 24.5 100.0 - -
K80 35
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Test No.:Y9-1 Project No.:  11976-001 Operator:  KS Date:  Nov 24/08

Purpose: To determine the flotation response of the Y9 Comp using the Master Comp flowsheet F29

Procedure: As outlined below

Feed: 2 kg of minus 10 mesh Y9 Comp sample

Grind: 38 minutes / 2 kg @ 55% solids in a 2 kg laboratory rod mill.(new)#3  K80 =  134 µm.

Regrind: 5  minutes in pebble mill Cu/Mo 1st cleaner conc.

Conditions:
Reagents added, g/t Time, minutes

Stage Lime F.O SIPX MIBC Grind Cond. Froth pH Eh
Grind 400 5 38 10.5 80.0

Cu/Mo Rougher 1 10 1 1.0 10.5 80.0
Cu/Mo Rougher 2 5 7.5 1 1.0 10.4 40.0
Cu/Mo Rougher 3 2.5 1 2.0 10.3 -50.0
Cu/Mo Rougher 4 2.5 1 3.0 10.3 -80.0

1st Cleaner 1 2.5 2.5 1 2.0 9.2 100.0
1st Cleaner Scav 2.5 1 1.0 8.6 80.0

Regrind (PM) 2.5 5 8.0 10.0

2nd Cleaner 1 1 0.5 8.0 10.0
2nd Cleaner 2 1 0.5
2nd Cleaner 3 1 1.0

Stage Bulk Rougher
Flotation Cell 1000g-D1
Speed: rpm 1800

Metallurgical Balance

Product
g % Cu Fe Mo S Cu Fe Mo S

Cu/Mo 2nd Cleaner Conc 1 14.7 0.7 31.1 28.0 3.82 31.9 57.5 4.4 50.7 45.7
Cu/Mo 2nd Cleaner Conc 2 5.9 0.3 27.0 26.0 3.66 28.9 20.0 1.6 19.5 16.6
Cu/Mo 2nd Cleaner Conc 3 3.3 0.2 23.8 24.6 5.71 28.6 9.9 0.9 17.0 9.2
Cu/Mo 2nd Cleaner Tail 6.7 0.3 8.73 14.9 0.720 14.1 7.4 1.1 4.4 9.2
Cu/Mo 1st Cl Scav Conc 5.1 0.3 1.99 8.41 0.470 5.79 1.3 0.5 2.2 2.9
Cu/Mo 1st Cl Scav Tail 57.8 2.9 0.160 6.34 0.048 0.310 1.2 3.9 2.5 1.7
Cu/Mo Rougher Tail 1886.6 95.3 0.012 4.39 0.002 0.080 2.8 87.8 3.7 14.7

Head (calc.) 1980.1 100.0 0.402 4.77 0.056 0.518 100.0 100.0 100.0 100.0
         (direct) 0.470 4.64 0.046 0.650
Combined Products
Cu/Mo 2nd Cleaner Conc 1 0.7 31.1 28.0 3.82 31.9 57.5 4.4 50.7 45.7
Cu/Mo 2nd Cleaner Conc 1-2 1.0 29.9 27.4 3.77 31.0 77.5 6.0 70.2 62.3
Cu/Mo 2nd Cleaner Conc 1-3 1.2 29.1 27.0 4.04 30.7 87.4 6.8 87.2 71.5
Cu/Mo 1st Cleaner  Conc 1.5 24.6 24.4 3.31 27.1 94.7 7.9 91.6 80.7
Cu/Mo 1st Cl + Scav Conc 1.8 21.4 22.1 2.91 24.0 96.0 8.4 93.7 83.6
Cu/Mo Rougher Conc 4.7 8.27 12.4 1.14 9.37 97.2 12.2 96.3 85.3

% Distribution

Cu/Mo Cleaner, Mo Ro
250g D-1

1200

Weight Assays, %
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SGS Minerals Services Project No.
Size Distribution Analysis 11976-001

Sample: Y9-1 RO TAIL Test No.: VARIABILTY B

Size Weight % Retained % Passing
Mesh µm grams Individual Cumulative Cumulative

48 300 0.4 0.2 0.2 99.8
65 212 4.9 2.7 3.0 97.0
100 150 17.7 9.9 12.8 87.2
150 106 37.0 20.6 33.5 66.5
200 75 31.6 17.6 51.1 48.9
270 53 21.7 12.1 63.2 36.8
400 38 9.1 5.1 68.3 31.7
Pan -38 56.9 31.7 100.0 0.0

Total - 179.3 100.0 - -
K80 134
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Appendix H – Solid/Liquid Test Details 
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