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Preliminary Metallurgical Evaluation
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MLI Job Nos. 1530 and 1552
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Mr. Al Liguori
Magma Copper Company
P.O. Box M
San Manuel, AZ 85631

EXECUTIVE SUMMARY

Gravity concentration tests were conducted on 6 Tiger bulk ore samples at an 80 percent
minus 35 mesh feed size to determine concentrate grade, concentration ratio, and overall
gold recovery.

Bulk ore samples responded poorly to concentration by conventional gravity methods at
that feed size. Cleaner concentrates averaged 0.2 percent of the feed weight, assayed from
0.730 to 4.468 ounce gold per ton, and represented gold recoveries ranging from 2.4 to 13.2
percent. Gold concentration ratios averaged 49.6 to 1. Total gold recovery (combined
cleaner concentrate and middling) ranged from 8.5 to 41.7 percent. Rougher tailing gold
grades ranged from 0.015 to 0.123 ounce per ton.

Direct agitated cyanidation (bottle roll) tests were conducted on 31 Tiger cuttings compos-

ites at the as received feed size to determine precious metal recovery, recovery rate, and
reagent requirements.

In association with H.J. Heinen and R.E. Lindstrom
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Metallurgical results show, in general, that the 31 cuttings composites were amenable to
direct cyanidation treatment at the cuttings feed size. Gold recoveries ranged from 44.8 to
79.6 percent, and averaged 61.5 percent in 96 hours of leaching. Silver recoveries ranged
from 9.5 to 32.0 percent, and averaged 19.7 percent. Gold recovery rates were fairly rapid
and extraction was substantially complete in 24 hours. Additional gold values were extract-
ed between 24 and 96 hours, but at a slow rate. Reagent requirements were low to moder-
ate.

Direct agitated cyanidation (bottle roll) tests were conducted on 4 surface (Cloudburst,
Granite, Quartz Vein, and Rhyolite) and 2 underground (Rhyolite and Rhyolite Breccia)
bulk ore samples, at two feed sizes (80 percent minus 1/4 inch and 200 mesh), io deter-
mine precious metal recovery, recovery rate, reagent requirements, and sensitivity to feed
size. Tests were conducted on the underground bulk ore samples, at 4 additional feed sizes
(80 percent minus 10, 65, 100, and 150 mesh), to obtain more detailed feed size sensitivity
data.

Overall metallurgical results show that the Granite surface bulk ore sample was amenable
to direct cyanidation treatment at an 80 percent minus 1/4 inch feed size. The other three
surface ore samples, and the Rhyolite Breccia underground ore sample were marginally
amenable at that feed size. The Rhyolite underground ore sample was not amenable.
Gold recoveries ranged from 30.2 to 68.9 percent, and averaged 52.1 percent in 96 hours of
leaching. Silver recoveries ranged from 6.3 to 19.0 percent. Gold recovery rates were
fairly rapid and extraction was substantially complete in 24 hours. Reagent requirements
were low to moderate.

Tail screen analysis results for the 1/4 inch leached residues show that crushing the feeds
to minus 10 mesh in size would be required to improve overall gold recovery with subse-
quent cyanidation treatment. Fine grinding would be required to achieve maximum
liberation of gold values for dissolution by cyanide.

Metallurgical results show that the six bulk ore samples were readily amenable to direct
cyanidation treatment at an 80 percent minus 200 mesh feed size. Gold recoveries ranged
from 85.0 to 98.1 percent, and averaged 92.9 percent in 96 hours of leaching. Silver
recoveries ranged from 25.5 to 37.7 percent. Gold recovery rates were fairly rapid and
extraction was substantially complete in from 6 to 24 hours. Cyanide consumptions and
lime requirements were low to moderate.

Mc¢CLELLAND LABORATORIES, INC.
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The underground bulk ore samples were not readily amenable to direct cyanidation
treatment at an 80 percent minus 10 mesh feed size. Gold recoveries of 47.4 and 60.3
percent were achieved from the Rhyolite and Rhyolite Breccia ore samples, respectively, in
96 hours of leaching. Respective silver recoveries were 9.3 and 9.4 percent. Underground
ore samples were readily amenable at the 80 percent minus 65, 100, and 150 mesh feed
sizes. Average gold recoveries achieved from the ground feeds were 88.1, 91.2, and 93.2
percent, respectively. Respective average silver recoveries were 27.3, 29.7, and 36.7
percent. Gold recovery rates were similar to those of the 200 mesh feeds. Gold recovery
and recovery rate increased with decreasing feed size. Cyanide consumptions were low.
Lime requirements were moderate.

Column percolation leach tests were conducted on the bulk ore samples at two feed sizes
(Nominal 2, and 3/8 inch) to determine precious metal recovery, recovery rate, reagent
requirements, and sensitivity to feed size under simulated heap leaching conditions. The 2
inch feeds were evaluated without agglomeration pretreatment (5 pounds lime added for
alkalinity control). The 3/8 inch feeds were pretreated by agglomerating with 10 pounds
portland cement per ton of ore.

Metallurgical results show that the bulk ore samples were not amenable to heap leaching
treatment at a nominal 2 inch feed size. Bulk ore samples were marginally amenable at a
nominal 3/8 inch feed size. Gold recoveries achieved from the 2 inch feeds ranged from
17.3 to 45.1 percent, and averaged 32.3 percent in from 77 to 129 days of leaching and
washing. Gold recoveries achieved from the 3 /8 inch feeds ranged from 41.0 to 60.0
percent, and averaged 51.8 percent in from 77 to 132 days of cyanide solution contact.
Silver recoveries were poor (less than 11 percent) for both feed sizes. Gold recovery rates
were fairly rapid for Cloudburst and Rhyolite (surface and U /G) feeds and extraction was
substantially complete in 20 days of cyanide solution application. Gold recovery rates were
slow for Granite, Quartz Vein, and Rhyolite Breccia feeds and extraction was progressing
at a slower rate when cyanide solution application was terminated. Additional gold values
would be extracted with longer leaching cycles, but at a very slow rate.

Cyanide consumptions were low to high and ranged from 0.95 to 2.90 pounds per ton of
ore. The 5 pounds lime per ton of ore added to the 2 inch feeds before leaching, and the
10 pounds portland cement added to the 3/8 inch feeds during agglomeration pretreatment
was sufficient to maintain protective alkalinity at above pH 10.6 and 10.9, respectively,
throughout the leaching cycles.

Tail screen analysis results for the column leached residues show, in general, that crushing
the Tiger ore samples to 100 percent minus 1/4 inch in size would improve overall heap
leach gold recovery, but only slightly.

McCLELLAND LABORATORIES, INC.
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Vat leach tests were conducted on the underground bulk ore samples at a ROM feed size
to determine leachability without crushing. Underground bulk ore samples were not
amenable to vat leaching treatment. Gold recoveries of 29.2 and 26.2 percent were
achieved from the Rhyolite and Rhyolite Breccia feeds, respectively, in 133 days of
leaching and washing. Initial gold recovery rates were fairly rapid to 10 days. Gold
recovery rate was slow, and extraction was progressing at a fairly constant rate when
leaching was terminated at 127 days.

Cyanide consumptions were low at 0.99 (Rhyolite) and 0.72 (Rhyolite Breccia) pounds per
ton of ore. The 5 pounds lime per ton of ore added before leaching was sufficient to
maintain protective alkalinity at above pH 10.8 throughout the leaching cycles.

Tail screen analysis results for the vat leached residues show that crushing the underground
bulk ore samples to 100 percent minus 1/2 inch in size would improve overall vat leach
gold recovery, but not markedly.

COMPOSITE PREPARATION AND HEAD ASSAYS

A total of 262 five-foot cuttings intervals were received for the compositing and subsequent
direct agitated cyanidation treatment. Thirty one cuttings composites were prepared on a
weighted basis, when possible, according to instructions provided by Magma Copper
personnel. Composites represented 21 RVC drill holes, and 5 ore types (cloudburst, quartz
monzonite, quartz vein, rhyolite, and rhyolite breccia). Each composite was thoroughly
blended and split to obtain 1 kilogram for a bottle roll test, and samples for triplicate
direct head assay. Composite make-up and predicted head grade information for the 31
cuttings composites are provided in Tables 1 through 31. Head assays results and head
grade comparisons are provided in Tables 32 through 40.

A total of 4 surface (about 1800 pounds each) and 2 underground (about 3000 pounds
each) bulk ore samples at a ROM feed size were received for the testing program. Surface
ore samples were designated Cloudburst, Granite, Quartz Vein, and Rhyolite. Under-
ground ore samples were designated Rhyolite and Rhyolite Breccia. Bulk ore samples
were air dried, and were thoroughly blended and split to obtain 700 pounds for a vat leach
test (underground ore samples only), and 500 pounds (200 pounds for surface ore samples)
for a head screen analysis. ROM Rejects were stage crushed to a minus 2 inch feed size.
Crushed feeds were thoroughly blended and split to obtain 700 pounds for a column leach
test, and 200 pounds for a head screen analysis. The 2 inch rejects were stage crushed to a
nominal 3/8 inch feed size, were thoroughly blended and split to obtain 120 pounds for a
column leach test, 50 pounds for a head

McCLELLAND LABORATORIES, INC.
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screen analysis, and 50 pounds for additional crushing. The 50 pound splits were stage
crushed to 80 percent minus 1/4 inch in size, and were thoroughly blended and split to
obtain samples for various metallurgical tests, and samples for triplicate direct head assay.
A total of 6 head assay samples were split from the surface bulk ore samples.

Head samples were assayed directly using conventional fire assay fusion procedures to
determine precious metal content. Head screen analyses were conducted to determine
precious metal content and distribution. Head assay results and head grade comparisons
for the bulk ore samples are provided in Tables 41 through 43. Head screen analysis
results are shown in Tables 44 through 61.

Table 1. - Composite Make-Up and Predicted Head Grade,
Composite 1 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. o0zAu/ton
MM-10 185 - 190 9.4 0.037
MM-10 190 - 195 9.4 0.017
MM-10 195 - 200 9.4 0.016
MM-10 200 - 205 9.5 0.028
MM-10 205 - 210 5.7 0.028
MM-10 210 - 215 9.4 0.031
MM-10 215 - 220 9.4 0.014
MM-10 220 - 225 9.4 0.064
MM-10 225 - 230 9.4 0.213
MM-10 230 - 235 9.5 0.150
MM-10 235 - 240 9.5 0.075

11 S5 100.0 0.060

McCLELLAND LABORATORIES, INC.
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Table 2. - Composite Make-Up and Predicted Head Grade,
Composite 2 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-14 330 - 335 20.0 0.065
MM-14 335 - 340 20.0 0.160
MM-14 340 - 345 20.0 0.180
MM-14 345 - 350 20.0 0.150
MM-14 __ *355 - 360 20.0 0.080

S 25 100.0 0.127

* Break in interval.

Table 3. - Composite Make-Up and Predicted Head Grade,
Composite 3 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-16 300 - 305 14.3 0.010
MM-16 305 - 310 14.3 0.010
MM-16 310 - 315 14.3 0.010
MM-16 315 - 320 14.3 0.020
MM-16 320 - 325 14.2 0.020
MM-16 325 - 330 14.3 0.020
MM-16 330 - 335 14.3 0.020

7 35 100.0 0.016

Table 4. - Composite Make-Up and Predicted Head Grade,
Composite 4 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-27 50 - 55 25.0 0.020
MM-27 55 - 60 25.0 0.058
MM-27 60 - 65 25.0 0.150
MM-27 *75 - 80 25.0 0.548

4 20 100.0 0.194

* Break in interval.

McCLELLAND LABORATORIES, INC.
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Table 5. - Composite Make-Up and Predicted Head Grade,
Composite 5 (Rhyolite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-27 80 - 85 333 0.122
MM-27 85 - 90 333 0.036
MM-27 90 - 95 KEX 0.021

3 15 100.0 0.060

Table 6. - Composite Make-Up and Predicted Head Grade,
Composite 6 (Rhyolite)

Drill Interval, Weight to Assays,

Hole ft Comp., pet. ozAu/ton
MM-30 125 - 130 10.0 0.031
MM-30 130 - 135 10.0 0.039
MM-30 135 - 140 10.0 0.045
MM-30 140 - 145 10.0 0.150
MM-30  *150 - 155 10.0 0.492
MM-30 155 - 160 10.0 0.156
MM-30 160 - 165 10.0 0.078
MM-30 165 - 170 10.0 0.090
MM-30 170 - 175 10.0 0.036
MM-30 175 - 180 10.0 0.015

10 50 100.0 0.113

* Break in interval.

McCLELLAND LABORATORIES, INC.
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Table 7. - Composite Make-Up and Predicted Head Grade,

Composite 7 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-39 80 - 85 10.0 0.050
MM-39 85 - 90 10.0 0.035
MM-39 *9S - 100 10.0 0.055
MM-39 *110 - 115 10.0 0.040
MM-39 115 - 120 10.0 0.015
MM-39 120 - 125 10.0 0.040
MM-39 125 - 130 10.0 0.050
MM-369 130 - 135 10.0 0.070
MM-39 135 - 140 10.0 0.045
MM-39 140 - 145 10.0 0.045

10 50 100.0 0.045

* Break in interval.

Table 8. - Composite Make-Up and Predicted Head Grade,

Composite 8 (Cloudburst)

Dirill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-41 0-5 25.0 0.025
MM-41 5-10 25.0 0.025
MM-41 10 - 15 25.0 0.010
MM-41 15 - 20 25.0 0.030

4 20 100.0 0.023

McCLELLAND LABORATORIES, INC.
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Table 9. - Composite Make-Up and Predicted Head Grade,

Composite 9 (Rhyolite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-41 20 - 25 1.7 0.060
MM-41 25 - 30 17 0.095
MM-41 30 - 35 EA 0.100
MM-41 35 - 40 7.7 0.055
MM-41 40 - 45 1.7 0.170
MM-41 45 - 50 1.7 0.120
MM-41 50 - 55 7.7 0.095
MM-41 55 - 60 7.7 0.030
MM-41 60 - 65 7.7 0.035
MM-41 65 - 70 ted 0.010
MM-41 70 - 75 T 0.015
MM-41 75 - 80 7.6 0.030
MM-41 80 - 85 1.7 0.035

13 65 100.0 0.065

Table 10. - Composite Make-Up and Predicted Head Grade,

Composite 10 (Cloudburst)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-41 90 - 95 334 0.010
MM-41 95 - 105 66.6 0.015

2 15 100.0 0.013

McCLELLAND LABORATORIES, INC.
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Table 11. - Composite Make-Up and Predicted Head Grade,
Composite 11 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-41 110 - 115 11.1 0.035
MM-41  *120 - 125 112 0.070
MM-41 125 - 130 11.1 0.080
MM-41 130 - 135 11.1 0.080
MM-41 135 - 140 11.1 0.035
MM-41  *145 - 150 11.1 0.025
MM-41 150 - 155 11.1 0.010
MM-41 155 - 160 11.1 0.010
MM-41 160 - 165 11.1 0.015

9 45 100.0 0.040

* Break in interval.

O

Table 12. - Composite Make-Up and Predicted Head Grade,
Composite 12 (Rhyolite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-42 0-10 50.0 0.040
MM-42 10 - 15 25.0 0.035
MM-42 15 - 20 25.0 0.055

3 20 100.0 0.043

McCLELLAND LABORATORIES, INC.
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Table 13. - Composite Make-Up and Predicted Head Grade,

Composite 13 (Quartz Monzonite)

-11-

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-50 320 - 325 15.3 0.025
MM-50 325 - 330 15.2 0.025
MM-50 330 - 335 15.2 0.015
MM-50 335 - 340 152 0.035
MM-50  *355 - 360 153 0.030
MM-50  *375 - 380 8.6 0.095
MM-50 380 - 385 15.2 0.200

7 35 100.0 0.058

* Break in interval.

Table 14. - Composite Make-Up and Predicted Head Grade,

Composite 14 (Rhyolite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-50 385 - 390 334 0.150
MM-50 390 - 395 332 0.140
MM-50 395 - 400 334 0.080

3 15 100.0 0.123

McCLELLAND LABORATORIES, INC.
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Table 15. - Composite Make-Up and Predicted Head Grade,
Composite 15 (Quartz Monzonite)

-12-

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-53 245 - 250 s 0.010
MM-53 250 - 255 52 0.040
MM-53 255 - 260 33 0.020
MM-53 260 - 265 53 0.030
MM-53  *345 - 350 2.8 0.015
MM-53  *355 - 360 4.3 0.020
MM-53 360 - 365 5.5 0.010
MM-53 365 - 370 54 0.015
MM-53 370 - 375 5.1 0.030
MM-53 375 - 380 3.6 0.015
MM-53  *395 - 400 32 0.010
MM-53  *405 - 410 4.0 0.015
MM-53 410 - 415 Bl 0.025
MM-53 415 - 420 3.3 0.025
MM-53  *430 - 435 52 0.020
MM-53 435 - 440 53 0.030
MM-53 440 - 445 9.3 0.035
MM-53 445 - 450 53 0.020
MM-53 450 - 455 3.8 0.025
MM-53  *470 - 475 = | 0.040
MM-53 _ *515 - 520 2.2 0.225

21 105 100.0 0.027

* Break in interval.

Table 16. - Composite Make-Up and Predicted Head Grade,
Composite 16 (Rhyolite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. 0zAu/ton
MM-56 100 - 105 20.0 0.050
MM-56 105 - 110 20.0 0.020
MM-56  *115 - 120 20.0 0.090
MM-56 120 - 125 20.0 0.020
MM-56 125 - 130 20.0 0.015

5 25 100.0 0.039

* Break in interval.

McCLELLAND LABORATORIES, INC.
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Table 17. - Composite Make-Up and Predicted Head Grade,
Composite 17 (Cloudburst)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-58 40 - 45 42.1 0.035
MM-58 45 - 50 323 0.015
MM-58 50 - 55 25.6 0.050

3 15 100.0 0.032

| Table 18. - Composite Make-Up and Predicted Head Grade,

Composite 18 (Quartz Monzonite)
Drill Interval, Weight to Assays,
Hole ft Comp., pct. ozAu/ton
MM-60 315 - 320 14.3 0.010
MM-60 320 - 325 14.2 0.020
MM-60 325 - 330 14.3 0.010
B MM-60 330 - 335 14.3 0.015
MM-60 335 - 340 14.3 0.010
| MM-60 340 - 345 14.3 0.050
| MM-60 345 - 350 143 0.095
7 35 100.0 0.030

McCLELLAND LABORATORIES, INC.
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Table 19. - Composite Make-Up and Predicted Head Grade,
Composite 1 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp.. pct. ozAu/ton
MM-61 40 - 45 5.3 0.120
MM-61 45 - 50 52 0.180
MM-61 50 - 55 32 0.060
MM-61 55 - 60 53 0.030
MM-61 60 - 65 53 0.015
MM-61 65 - 70 33 0.015
MM-61 70 - 75 53 0.050
MM-61 75 - 80 53 0.020
MM-61  *100 - 105 53 0.030
MM-61 105 - 110 52 0.065
MM-61 110 - 115 53 0.015
MM-61 115 - 120 52 0.010
MM-61 120 - 125 53 0.020
MM-61 125 - 130 53 0.015
MM-61 130 - 135 53 0.010
MM-61 135 - 140 52 0.075
MM-61 140 - 145 52 0.085
MM-61 145 - 150 53 0.105
MM-61 150 - 155 32 0.015

19 95 100.0 0.049

* Break in interval.

Table 20. - Composite Make-Up and Predicted Head Grade,

Composite 20 (Cloudburst)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. zAu/ton
MM-67 110 - 115 20.0 0.030
MM-67 115 - 120 20.0 0.045
MM-67 120 - 125 20.0 0.035
MM-67 125 - 130 20.0 0.040
MM-67 130 - 135 20.0 0.085

) 25 100.0 0.047

McCLELLAND LABORATORIES, INC.
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Table 21. - Composite Make-Up and Predicted Head Grade,

-15-

Composite 2 nite) N
Drill Interval, Weight to Assays,
Hole ft Comp., pct. u/to
MM-67 145 - 150 3.6 0.015
MM-67 150 - 155 3.6 0.015
MM-67 155 - 160 3.6 0.010
MM-67 160 - 165 3.6 0.010
MM-67 165 - 170 3.5 0.150
MM-67 170 - 175 3.5 0.020
MM-67 175 - 180 3.5 0.015
MM-67 180 - 185 3.6 0.015
MM-67 185 - 190 3.6 0.025
MM-67 190 - 195 3.6 0.010
MM-67 195 - 200 3.6 0.020
MM-67 200 - 205 3.6 0.030
MM-67 205 - 210 3.6 0.040
MM-67 210 - 215 3.5 0.060
MM-67 215 - 220 3.6 0.010
MM-67 220 - 225 3.5 0.020
MM-67 225 - 230 3.6 0.060
MM-67 230 - 235 35 0.030
MM-67 235 - 240 3.5 0.010
MM-67 240 - 245 3.6 0.010
MM-67 245 - 250 3.6 0.020
MM-67 250 - 255 3.3 0.010
MM-67 255 - 260 3.6 0.150
MM-67 260 - 265 3.6 0.010
MM-67 265 - 270 3.6 0.015
MM-67 270 - 275 3.6 0.025
MM-67 275 - 280 3.6 0.010
MM-67 280 - 285 3.6 0.020
28 140 100.0 0.030

" McCLELLAND LABORATORIES, INC.
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Table 22. - Composite Make-Up and Predicted Head Grade,
Composite 22 (Rhyolite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-70 145 - 150 9.1 0.535
MM-70  *155 - 160 9.1 0.320
MM-70 160 - 165 9.0 0.470
MM-70 165 - 170 9.1 0.710
MM-70 170 - 175 9.1 0.255
MM-70 175 - 180 9.1 0.140
MM-70 180 - 185 9.1 0.120
MM-70 185 - 190 9.1 0.055
MM-70 190 - 195 9.1 0.045
MM-70  *200 - 205 9.1 0.080
MM-70 205 - 210 9.1 0.015

11 55 100.0 0.250

* Break in interval.

Table 23. - Composite Make-Up and Predicted Head Grade,
Composite 23 (Rhyolite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-76 95 - 100 10.0 0.240
MM-76 100 - 105 10.0 0.020
MM-76 105 - 110 10.0 0.020
MM-76 110 - 115 10.0 0.020
MM-76 115 - 120 10.0 0.010
MM-76 120 - 125 10.0 0.040
MM-76 125 - 130 10.0 0.035
MM-76 130 - 135 10.0 0.040
MM-76 135 - 140 10.0 0.085
MM-76 140 - 145 10.0 0.230

10 50 100.0 0.074

McCLELLAND LABORATORIES, INC.



Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991

Table 24. - Composite Make-Up and Predicted Head Grade,
Composite 24 (Quartz Vein)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-76 145 - 150 115 0.370
MM-76 150 - 155 11.5 0.250
MM-76 155 - 160 11.5 0.275
MM-76 160 - 165 11.5 0.080
MM-76 165 - 170 1.3 0.040
MM-76 170 - 175 11.5 0.030
MM-76 175 - 180 11.5 0.025
MM-76 180 - 185 11.5 0.030
MM-76 185 - 190 8.0 0.025

9 45 100.0 0.129

Table 25. - Composite Make-Up and Predicted Head Grade,

Composite 25 (Cloudburst)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. 0zAu/ton
MM-77 5-10 17.9 0.130
MM-77 10 - 15 17.9 1.105
MM-77 15 - 20 17.9 0.620
MM-77 20 - 25 17.9 0.220
MM-77 25 - 30 10.5 0.075
MM-77 30 - 35 17.9 0.020

6 30 100.0 0.383
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Table 26. - Composite Make-Up and Predicted Head Grade,

Composite 26 (Quartz Monzonite)

-18-

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-77 145 - 150 10.0 0.045
MM-77 150 - 155 10.0 0.015
MM-77 155 - 160 10.0 0.045
MM-77 160 - 165 10.0 0.030
MM-77 165 - 170 10.0 0.040
MM-77 170 - 175 10.0 0.080
MM-77 175 - 180 10.0 0.140
MM-77 180 - 185 10.0 0.210
MM-77 185 - 190 10.0 0.120
MM-77 190 - 195 10.0 0.065

10 50 100.0 0.079

Table 27. - Composite Make-Up and Predicted Head Grade,

Composite 27 (Cloudburst)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-81 55 - 60 16.6 0.110
MM-81 60 - 65 16.6 0.015
MM-81 65 - 70 16.7 0.025
MM-81 70 - 75 16.7 0.035
MM-81 75 - 80 16.7 0.010
MM-81 80 - 85 16.7 0.030

6 30 100.0 0.038
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Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991

Table 28. - Composite Make-Up and Predicted Head Grade,
Composite 28 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-81 120 - 125 10.0 0.020
MM-81 125 - 130 10.0 0.100
MM-81 130 - 135 10.0 0.050
MM-81 135 - 140 10.0 0.015
MM-81  *185 - 190 10.0 0.010
MM-81  *195 - 200 10.0 0.020
MM-81 200 - 205 10.0 0.010
MM-81  *255 - 260 10.0 0.115
MM-81 260 - 265 10.0 0.105
MM-81 265 - 270 10.0 0.035

10 50 100.0 0.048

* Break in interval.

Table 29. - Composite Make-Up and Predicted Head Grade,
Composite 29 (Rhyolite Breccia)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-92 150 - 155 8.3 0.105
MM-92 155 - 160 8.3 0.040
MM-92  *165 - 170 8.3 0.010
MM-92 170 - 175 83 0.035
MM-92 175 - 180 8.3 0.080
MM-92 180 - 185 8.3 0.075
MM-92  *190 - 195 8.3 0.025
MM-92  *200 - 205 8.3 0.015
MM-92 205 - 210 8.3 0.010
MM-92 210 - 215 8.3 0.015
MM-92  *220 - 225 8.3 0.020
MM-92 225 - 230 8.3 0.015

12 60 99.6 0.037

* Break in interval,
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Table 30. - Composite Make-Up and Predicted Head Grade,

Composite 30 (Quartz Monzonite)

Drill Interval, Weight to Assays,

Hole ft Comp., pct. ozAu/ton
MM-99 75 - 80 20.0 0.080
MM-99 80 - 85 20.0 0.125
MM-99 85 - 90 20.0 0.105
MM-99 90 - 95 20.0 0.165
MM-99 95 - 100 20.0 0.080

S 25 100.0 0.111

Table 31. - Composite Make-Up and Predicted Head Grade,
Composite 31 (Rhyolite Breccia)

Drill Interval, Weight to Assays,
Hole ft Comp., pct. ozAu/ton

MM-99 100 - 105 25.0 0.080

MM-99 105 - 110 25.0 0.060

MM-99 110 - 115 25.0 0.010

MM-99 115 - 120 25.0 0.025 :
4 20 100.0 0.044 !

Table 32. - Head Assay Results and Head Grade Comparisons,

Tiger Cuttings Composites
Head Grade, 0zAu/ton

1 2 3
MM-10 MM-14 MM-16
Determination Method z. Mon. tz. Mon
Direct Assay: Initial 0.083 0.126 0.017
Duplicate 0.065 0.124 0.019
Triplicate 0.060 0.142 0.021
| Calculated, Bottle Test 0.072 0.140 0.022
| Arithmetic Average 0.070 0.133 0.020
Max. Devation from Average 0.013 0.009 0.003

| Precision, percent 843 932 85.0
|
|
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Table 33. - Head Assay Results and Head Grade Comparisons,

91

‘Tiger Cuttings Composites
Head Grade, oz/ton
4 5 6
MM-27 MM-27 MM-30 MM-39
(Qtz. Mon.) (Rhyolite) i (Otz. Mon.)
Determination Method Au Ag Au Ag Au Ag Au Ag
Direct Assay: Initial 0.192 059 0061 013 0.117 046 0046 0.18
Duplicate 0.196 058 0055 017 0117 045 0045 019 -
Triplicate 0.194 0.74 0064 0.16 0.093 0.40 0049 0.19
Calculated, Bottle Test 0.239 76 0057 020 0.103 052 0055 020
Arithmetic Average 0.205 067 0059 017 0.108 046 0049 019
Maximum Deviation from Average 0.034 009 0005 004 0015 006 0u06 001
Precision, percent 85.8 868 922 76.5 __86.1 870 _89.1 94.7
Table 34. - Head Assay Results and Head Grade Comparisons,
Tiger Cuttings Composites
Head Grade, oz/ton
8 9 10 11
MM-41 MM-41 MM-41 MM-41
(CB*) (Rhyolite) (CB*) (Qtz. Mon.)
Determination Method Au Au_ Ag Au Ag  Au Ag
Direct Assay: Initial 0037 0053 019 0015 016 0052 <0.10
Duplicate 0023 0060 0.5 0020 020 0.043 0.14 -
Triplicate 0020 0101 017 0013 018 0.052 <0.10
Calc’d, Bottle Test 0023 0068 020 0019 028 0.046 0.21
Arithmetic Average 0026 0071 018 0017 021  0.048 0.18
Max. Deviation from Avg. 0011 0030  0.03 0004 007  0.005 N/A
Precision, percent 70.3 70.3 833  76.5 75.0  89.6 N/A

* CB = Cloudburst.
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Table 35. - Head Assay Results and Head Grade Comparisons,
Tiger Cuttings Composite
Head Grade, oz/ton

12 13 14
MM-42 MM-50 MM-50
(Rhyolite) (Otz. Mon.) (Rhyolite)

Determination Method Au Ag Au Ag Au Ag
Direct Assay: Initial 0.043 0.39 0.046 036 0.137  0.26

Duplicate 0.042 043 0.048 035 0113 031

Triplicate 0.043 0.49 0.049 027 0.103 025
Caiculated, Bottle Test 0.047 0.55 0.049 0.23 0.2 0.22
Arithmetic Average 0.044 0.47 0.048 0.30 0.116 0.26
Max. Deviation from Average 0.003 0.08 0.002 007 0.021 0.05

Precision, percent 93.6 830 958 76.7 __84.7 83.9

Table 36. - Head Assay Results and Head Grade Comparisons,
Tiger Cuttings Composites

Head Grade, oz/ton

15 16 17 18
MM-53 MM-56 MM-58 MM-60
(Otz Mon) (Rhyolite) (Cloudburst)  (Otz Mon)
Determination Method Au Au Ag Au Au
Direct Assay: Initial 0.028 0.034 040 0.034 0.041
Duplicate 0.030 0.032 044 0.030 0.039
Triplicate 0.028 0.037 034 0.029 0.041
Calc’d, Bottle Test 0.025 0.038 036 0.032 0.039
Arithmetic Average 0.028 0.035 039 0.031 0.040
Max. Deviation from Average  0.003 0.003  0.05 0.003 0.001
Precision, percent 89.3 91.4 87.2 91.2 97.5
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Table 37. - Head Assay Results and Head Grade Comparisons,
Tiger Cuttings Composite
Head Grade, oz/ton

19 20 21
MM-61 MM-67 MM-67
(Qtz. Mon.) (Cloudburst) (Otz. Mon.)
Determination Method Au Ag Au Ag Au Ag
Direct Assay: Initial 0.054 026 0060 034 0.020 0.18 -
Duplicate 0.048 0.22 0.042 0.33 0.019 0.17
Triplicate 0.055 0.26 0.039 0.30 0.023 0.16
Calculated, Bottle Test 0.057  0.28 0.044 0.29 0.615 N/A
Arithmetic Average 0054 026 0046 032 0.020 0.17
Max. Deviation from Average 0.006 004 0014 003 0003 N/A
Precision, percent 88.9 846  76.7 90.6  87.0 N/A

Table 38. - Head Assay Results and Head Grade Comparisons,
Tiger Cuttings Composite
Head Grade, o0z/ton

22 23 24
MM-70 MM-76 MM-76
(Rhyolite) (Rhyolite) (Otz. Vein)
Determination Method Au Ag Au Ag Au Ag
Direct Assay: Initial 0227 014 0109 160 0124 111
Duplicate 0203 016 0.092 192 0127 133
Triplicate 0203 015 0.089 181 0139 140
Calculated, Bottle Test 0.199 N/A  0.105 1.64 0137 127
Arithmetic Average 0208 0.15  0.099 .74 0132 128
Max. Deviation from Average 0019 N/A 0010 018 0008 0.17
Precision, percent 91.6 N/A 899 90.6 939 86.7
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Table 39. - Head Assay Results and Head Grade Comparisons,
Tiger Cuttings Composites
Head Grade, oz/ton

25 26 27 28
MM-77 MM-77 MM-81 MM-81
(Cloudburst) (Qtz. Mon.) (Cloudburst)  (Qtz Mon)
Determination Method Au Ag Au Ag Au Ag Au
Direct Assay: Initial 0352 045 0.067 024 0.018 0.19 0.038

Duplicate 0527 051 0064 038 0.043 0.17 0.046
Triplicate 0375 053 0.063 025 0.030 0.18 0.051

Calc’d, Bottle Test 0419 050 0.068 031 0034 0173y 0.045
Arithmetic Average 0418 050 0.066 030 0.031 0.18 0.045
Max. Deviation from Avg. 0.109 0.05 0.003 0.8 0.013 0.01 0.007
Precision, percent 79.3 90.0  95.5 789  58.1 94.4 84.4

Table 40. - Head Assay Results and Head Grade Comparisons,
Tiger Cuttings Composites ,
Head Grade, oz/ton

29 30 31
MM-92 MM-99 MM-99
(Rhy Brec) (Qtz Mon) (Rhy Brec)
Determination Method Au Au Au Ag Au
Direct Assay: Initial 0.026 0.33 0.121 0.29 0.011
Duplicate 0.020 0.29 0.121 0.27 0.020
Triplicate 0.034 0.40 0.121 0.28 0.020
Calculated, Bottle Test 0.029 0.21 0.110 0.25 0.014
Arithmetic Average 0.027 031  0.118 0.27 0.016
Maximum Deviation from Average 0.007 0.10 0.008 0.02 0.005
Precision, percent 74.1 67.7 932 92.6 68.8

Gold and silver head grades determined by the various methods, in general, agreed fairly -
closely. However, gold head assays for several cuttings composites were "spotty”. This
"spottiness" could be caused by free-milling visible gold particles contained in the feeds.
Some cuttings composites contained silver values below analytical detection limits (0.10
ounce per ton of ore). Consequently, silver recoveries for those composites are not
discussed in this report.
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Table 41. - Gold Head Assay Results and Head Grade Comparisons,
Tiger Surface Bulk Ore Samples

Head Grade, ozAu/ton

Determination Meth Cloudburst Granite tz. Vein Rhyoli
Direct Assay: A 0.034 0.064 0.133 0.021
B 0.028 0.052 0.133 0.018
C 0.037 0.065 0.134 0.032
D 0.043 0.063 0.150* 0.029
E 0.050* 0.085 0.139 0.023
F 0.031 0.004 0.146 0.035
Head Screen, As Received 0.039 0.074 0.122 0.024
Head Screen, 2" 0.043 0.091* 0.131 0.031
Head Screen, 3/8" 0.036 0.070 0.129 0.031
Calculated, Gravity Test, 35M 0.030 0.067 0.126 0.016*
Calculated, Bottle Test, 1/4" 0.032 0.061 0.130 0.020
Calculated, Bottle Test, 200M 0.041 0.052 0.124 0.020
Calculated, Column Test, 2" 0.035 0.091 0.133 0.030
Calculated, Column Test, 3/8" 0.040 0.070 0.130 0.030
Arithmetic Average 0.037 0.069 0.133 0.026
Maximum Deviation from Average 0.013 0.022 0.017 0.010
Precision, percent 74.0 75.8 88.7 61.5

* Maximum deviation occurred with this head grade determination.
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Table 42. - Silver Head Assay Results and Head Grade Comparisons,

Tiger Surface Bulk Ore Samples
Head Grade, ozAg/ton

Determination Meth loudburst Grani tz. Vein R
Direct Assay: A 0.22 0.39 0.22 0.19
B 0.17 0.37 0.30 0.17
C 0.24 0.37 0.27 0.15
D 0.24 0.48 0.29 0.22
E 0.17 0.44 0.33 0.15
F 0.18 0.41 0.35 0.20
Head Screen, As Received 0.22 0.39 0.27 0.17
Head Screen, 2" 0.17 0.40 0.25 0.14
Head Screen, 3/8" 0.20 0.41 0.31 0.18
Calculated, Gravity Test, 35M 0.12* 0.30* 0.31 0.14
Calculated, Bottle Test, 1/4" 0.14 0.32 0.21* 0.13
Calculated, Bottle Test, 200M 0.21 0.42 0.37 0.24*
Calculated, Column Test, 2" 0.19 0.42 0.29 0.18
Calculated, Column Test, 3/8" 0.20 0.46 0.29 0.21
Arithmetic Average 0.19 0.40 0.29 0.18
Maximum Deviation from Average 0.07 0.10 0.08 0.06
Precision, percent 63.2 75.0 724 75.0

* Maximum deviation occurred with this head grade determination.

McCLELLAND LABORATORIES, INC.



Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -27-

Table 43. - Head Assay Results and Head Grade Comparisons,

Tiger Un Bulk Or
Head Grade, oz/ton A
Rhyolite Rhyolite Breccia
Determination Method Au Ag Au Ag
Direct Assay: Initial 0.069* 0.49 0.065 0.42
Duplicate 0.044 0.43 0.077 043
Triplicate 0.051 041 0.069 0.52
Head Screen, As Received 0.042 0.41 0.082 0.40
Head Screen, 2" 0.054 0.49 0.084 0.33*
Head Screen, 3/8" 0.042 0.42 0.075 0.43
Calculated, Gravity Test, 35M 0.043 0.35*% 0.069 039
Calculated, Bottle Test, 1/4" 0.043 0.44 0.067 0.42
Calculated, Bottle Test, 10M 0.038 0.43 0.068 0.53
Calculated, Bottle Test, 65M 0.042 0.47 0.075 0.45
Calculated, Bottle Test, 100M 0.039 0.49 0.070 0.46
Calculated, Bottle Test, 150M 0.040 0.53 0.070 043
Calculated, Bottle Test, 200M 0.046 0.55 0.079 0.53
Calculated, Column Test, 2" 0.052 0.45 0.087* 0.54
Calculated, Column Test, 3/8" 0.039 0.43 0.073 0.49
Calculated, Vat Test, As Received 0.048 0.39 0.084 0.33*
Arithmetic Average 0.046 0.45 0.075 0.44
Maximum Deviation from Average 0.023 0.10 0.012 0.11
Precision, percent 66.7 77.8 86.2 75.0

* Maximum deviation occurred with this head grade determination.

Head grades determined by the various methods did not agree closely for the bulk ore
samples. Gold occurrence was rather "spotty", especially for the Rhyolite ore samples.
Calculated head grades from metallurgical tests are considered more reliable than those
from direct head assays because of the quantity of ore evaluated. '
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Table 44. - Head Screen Analysis Results, Cloudburst Surface Bulk Ore,
As Received Feed

Cum. Assays, Distribution,

Size Weight, Wit., oz/ton __percent cum, percent

Fraction percent pct. Au Ag Au Ag 'Au Ag
+2" 39.0 39.0 0.030 0.14 30.3 25.1 30.3 25.1

-2 +1" 16.8 55.8 0.054 0.26 23.6 20.1 53.9 45.2
-1+ 3/4" 6.4 62.2 0.053 0.35 8.8 10.1 62.7 39,3
-3/4 +1/2" 7.0 69.2 0.064 0.38 11.6 12.3 74.3 67.6
-1/2 +1/4" 9.7 78.9 0.054 0.26 13.5 114 87.8 79.0
-1/4 +10M 9.6 88.5 0.021 0.23 ) 10.0 93.0 89.0
-10 +20M 2.8 91.3 0.008 0.34 0.5 4.6 93.5 93.6
-20 +35M 1.6 92.9 0.005 0.27 0.2 1.8 93.7 95.4
-35 +65M 1.2 94.1 0.006 0.31 0.2 1.8 93.9 97.2
-65 +100M 0.5 94.6 0.009 0.28 0.1 0.5 94.0 97.7

-100M 5.4 100.0 0.0+= 0.10 6.0 2.3 100.0 1000
Composite 100.0 0.039 022 1000 100.0

Table 45. - Head Screen Analysis Results, Cloudburst Surface Bulk Ore,
: Minus 2 Inch Feed

! Cum. Assays, Distribution, .
Size Weight, Wt., oz/ton percent cum, percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 34 34 0.012  0.10 0.9 1.8 0.9 1.8
2 +1" 37.8 41.2 0.047 017 412 3838 42.1 40.6
-1 + 3/4" 10.4 51.6 0.049 016 118 10.3 53.9 50.9

-3/4 +1/2" 10.5 62.1 0.069 020 16.7 12.7 70.6 63.6
-1/2 +1/4" 12.2 74.3 0.055 020 155 14.6 86.1 78.2

-1/4 +10M 12.3 86.6 0.018 0.13 5.1 9.7 91.2 87.9
-10 +20M 34 90.0 0.008 0.20 0.7 4.3 91.9 92.2
-20 +35M 24 92.4 0.008 0.19 0.5 3.0 92.4 95.2
-35 +65M 1.6 94.0 0.011 0.15 04 1.2 92.8 96.4

-65M 6.0 100.0 0.052 0.10 7.2 3.6 100.0 100.0
Composite 100.0 0.043 0.17 _100.0 _ 100.0

Table 46. - Head Screen Analysis Results, Cloudburst Surface Bulk Ore,

90 Percent Minus 3/8 Inch Feed
Cum. Assays, Distribution,

Size Weight, ~ Wt, oz/ton percent cum. percent
Fraction = percent pct. Au  Ag Au Ag Au Ag
+3/8" 9.1 9.1 0.064 0.22 16.3 10.1 16.3 10.1
-3/8 +1/4" 20.1 29.2 0.046 022 258 223 42.1 324
-1/4 +10M 35.6 64.8 0.030 023  30.1 41.6 722 74.0
-10 +20M 10.6 75.4 0.018 0.12 53 6.6 775 80.6
-20 +35M 7.1 825 0.016 0.13 3.1 4.6 80.6 85.2
-35 +65M 4.4 86.9 0.014 0.18 1.7 4.1 823 89.3
-65M 13.1 100.0 0.048 0.16 17.7 10.7 100.0 100.0

Composite 100.0 0.036 020 100.0 100.0
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Table 47. - Head Screen Analysis Results, Granite Surface Bulk Ore,
As Received Feed

-20.

Cum. Assays, Distribution,

Size Weight, ~Wt, __oz/ton =~ __percent = _cum, percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 52.8 52.8 0.011 0.26 7.9 34.8 7.9 34.8

2 +1" 11.9 64.7 0.034 0.46 54 14.0 13.3 48.8
-1 + 3/4" 3.5 68.2 0.140 0.57 6.6 5.1 19.9 53.9
-3/4 +1/2" 4.6 72.8 0.217 0.70 13.6 8.1 335 62.0
-1/2 +1/4" 6.5 79.3 0.282 0.70 248 11.7 583 73.7
-1/4 +10M 83 87.6 0.139 0.62 15.6 12.9 73.9 86.6
-10 +20M 3.1 90.7 0.116 0.54 4.9 43 78.8 90.9
-20 +35M 2.1 92.8 0.095 0.53 2.7 2.8 81.5 93.7
-35 +65M 1.6 94.4 0.096 0.50 2.0 2.0 83.5 95.7
-65 +100M 0.6 95.0 0.120 0.45 0.9 0.8 84.4 96.5
-100M 5.0 100.0 0.222 0.28 15.6 35 100.0 100.0
Composite 100.0 0.074 039 100.0 100.0 '
Table 48. - Head Screen Analysis Results, Granite Surface Bulk Ore,
Minus 2 Inch Feed
Cum. Assays, Distribution
Size Weight, ~ Wt, _oz/ton =~ __percent = _cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag
+1" 512 312 0.073 0.31 40.9 39.6 40.9 39.6
-1+ 3/4" 10.4 61.6 0.037 0.67 42 174 45.1 57.0
-3/4 +1/2" 7.5 69.1 0.184 0.60 15.1 112 60.2 68.2
-1/2 +1/4" 8.4 713 0.147 0.53 134 11.2 73.6 79.4
-1/4 +10M 9.9 874 0.105 0.48 114 119 85.0 91.3
-10 +20M 3.0 90.4 0.055 0.44 1.9 32 86.9 94.5
-20 +35M 2.5 92.9 0.056 0.31 1.5 2.0 88.4 96.5
-35 +65M 1.5 94.4 0.058 0.38 1.0 1.5 89.4 98.0
-65M 5.6 100.0 0.174 0.14 10.6 2.0 100.0 100.0
Composite 100.0 0.091 040 1000 __100.0
Table 49. - Head Screen Analysis Results, Granite Surface Bulk Ore,
90 Percent Minus 3/8 Inch Feed
Cum. Assays, — Distribution,
Size Weight,  Wt, __oz/ton = __percent _cum, percent
Fraction percent pct. Au Ag Au Ag Au Ag
+3/8" 13.1 13.1 0.073 0.71 13.7 22.7 13.7 22.7
-3/8 +1/4" 244 375 0.069 037 239 220 37.6 44.7
-1/4 +10M 35.1 72.6 0.057 038 284 32.5 66.0 712
-10 +20M 8.4 81.0 0.064 0.41 i 8.3 3.7 85.5
-20 +35M 55 86.5 0.053 0.34 4.1 4.7 77.8 90.2
-35 +65M 4.5 91.0 0.086 0.34 5.6 3.7 834 93.9
-65M 9.0 100.0 0.130 0.28 16.6 6.1 100.0 100.0
Composite 100.0 0.070 041 1000 100.0
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Table 50. - Head Screen Analysis Results, Quartz Vein Surface Bulk Ore,
As Received Feed
Cum. Assays, Distribution,

Size Weight, Wit., oz/ton percent _cum, percent
Fraction percent pct. Au Ag Au Ag Au _____Ag
+2" 52.5 52.5 0.095 022 409 43.5 40.9 43.5
2 +1" 19.0 71.5 0.126 0.23 19.6 16.5 60.5 60.0
-1+ 3/4" 54 76.9 0.223 0.26 9.8 32 70.3 65.2
3/4 +1/2" 5.9 82.8 0.208 0.33 10.1 7.1 80.4 72.3
-1/2 +1/4" 6.5 89.3 0.196 0.39 104 94 90.8 81.7
-1/4 +10M 5.0 94.3 0.147 0.47 6.1 9.0 96.9 90.7
-10 +20M 1.3 95.6 0.098 0.56 1.1 2.6 98.0 93.3
-20 +35M 0.9 96.5 0.075 0.49 0.6 15 98.6 94.8
-35 +65M 0.6 97.1 0.057 0.46 0.2 j & | 98.8 95.9
-65 +100M 0.8 97.9 0.048 0.44 0.3 15 99.1 974

-100M 2.1 100.0 0.057 0.31 0.9 2.6 100.0 100.0
Composite 100.0 0.122 027 100.0  100.0
Table 51. - Head Screen Analysis Results, Quartz Vein Surface Bulk Ore,
Minus 2 Inch Feed
Cum. Assays, Distribution :

Size Weight, Wit., oz/ton percent _cum. percent
Fraction percent pct. Au Ag  Au Ag Aun Ag
+2" 0.5 0.5 0.060 0.33 0.2 0.8 0.2 0.8
2 +1" 40.7 41.2 0.123 0.16 38.4 26.2 38.6 27.0
-1 + 3/4" 13.4 54.6 0.136 0.25 13.9 13.7 52.5 40.7
-3/4 +1/2" 10.9 65.5 0.171 0.25 14.2 10.9 66.7 51.6
-1/2 +1/4" 12.2 71.7 0.164 0.40 153 19.8 82.0 714
-1/4 +10M 11.0 88.7 0.129 0.33 10.9 145 92.9 85.9
-10 +20M 2.9 91.6 0.094 0.43 2.1 4.9 95.0 90.8
-20 +35M 23 93.9 0.081 0.38 15 3.6 96.5 94 .4
-35 +65M 14 95.3 0.057 0.37 0.6 2.0 97.1 96.4

-65M 4.7 100.0 0.080 0.20 2.9 3.6 100.0 100.0
Composite 100.0 0.131 025 1000 __100.0
Table 52. - Head Screen Analysis Results, Quartz Vein Surface Bulk Ore,
90 Percent Minus 3/8 Inch Feed
Cum. Assays, Distribution,

Size Weight,  Wt, __oz/ton =~ __percent -cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag
+3/8" 6.7 6.7 0.149 0.24 7.7 5.1 7.7 5.1
-3/8 +1/4" 21.6 28.3 0.142 0.21 23.7 14.4 314 19.5
-1/4 +10M 379 66.2 0.126 0.36 36.9 43.6 68.3 63.1
-10 +20M 9.7 75.9 0.111 0.34 8.4 10.6 76.7 73.7
20 +35M 7.3 83.2 0.091 0.37 5.1 8.7 81.8 824
-35 +65M 45 87.7 0.071 0.36 2.5 5.1 843 87.5
-65M 123 100.0 0.165 0.32 15.7 12.5 100.0 100.0

Composite 100.0 0.129 031 1000 _ 100.0
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Table 53. - Head Screen Analysis Results, Rhyolite Surface Bulk Ore,
As Received Feed

Cum. Assays, Distribution,

Size Weight, Wt., oz/ton percent —cum, percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 424 424 0.026 0.20 46.6 50.6 46.6 50.6
2 +1" 14.1 56.5 0.030 0.22 17.8 18.5 64.4 69.1
-1 + 3/4" 5.8 62.3 0.029 0.18 4 39 71.6 75.0
3/4 +1/2" 7.3 69.6 0037 012 115 54 83.1 80.4
-1/2 +1/4" 10.5 80.1 0.017  0.10 7.6 6.5 90.7 86.9
-1/4 +10M 9.8 89.9 0.006  0.10 2.5 5.9 93.2 928
-10 +20M 23 92.4 0.007 0.11 0.9 1.8 94.1 94.6
-20 +35M 1.6 94.0 0.006 0.10 04 1.2 94.5 -95.8
-35 +65M 1.0 95.0 0.005  0.10 0.4 0.6 94.9 96.4
-65 +100M 0.4 95.4 0.006 0.11 0.0 0.0 94.9 96.4
_-100M 4.6 100.0 0.027 012 5.1 3.6 100.0.___100.0

Composite 100.0 0.024 0.17 __100.0 100.0

Table 54. - Head Screen Analysis Results, Rhyolite Surface Bulk Ore,
Minus 2 Inch Feed

Cum. Assays, Distribution,
Size Weight, Wt., 0z/ton percent _cum. percent
Fraction _percent pct. Au Ag Au Ag Au Ag

+2" 0.9 09 0040 010 13 07 13 0.7
2 +1" 40.7 416 0049 017 636 504 649 511
-1+ 3/4" 115 531 002 014 80 117 729 628
3/4 ¥1/2' 102 633 0031 012 102 87 81 715
12 +1/4" 126 759 0014 011 S8 102 89 817
1/4 +10M 128 887 0013 010 54 95 943 912
-10 +20M 32 919 0008 010 10 22 953 934
20 +35M 2.3 942 0008 010 06 15 959 949
35 +65M 13 955 0010 015 03 15 962 964

-65M 45 1000 0027 010 38 36 1000 1000
Composite ___100.0 0.031 0.4 1000 _100.0

Table 55. - Head Screen Analysis Results, Rhyolite Surface Bulk Ore,
90 Percent Minus 3/8 Inch Feed

Cum. Assays, Distribution,

Size Weight, Wt., oz/ton percent _cum. percent
Fraction ~ percent pct. ~ Au  Ag Au Ag Au Ag
+3/8" 8.2 8.2 0.032  0.20 85 8.9 8.5 8.9
-3/8 +1/4" 19.0 27.2 0.041 0.17 255 17.9 34.0 26.8
-1/4 +10M 38.3 65.5 0.030 0.19 37.6 40.8 71.6 67.6
-10 +20M 11.5 77.0 0.013 0.15 4.9 9.5 76.5 T1.1
-20 +35M 72 84.2 0.013 0.19 2.9 7.8 79.4 849
-35 +65M 4.2 88.4 0.012 0.26 1.6 6.2 81.0 91.1

-65SM 11.6 100.0 0.050 0.14 19.0 8.9 100.0 1000
Composite 100.0 0031 018 100.0 100.0
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Table 56. - Head Screen Analysis Results, Rhyolite Underground Bulk Ore,
As Received Feed

Cum. Assays, Distribution,

Size Weight, Wt.,, oz/ton percent _cum, percent
Fractio percent pet. Au Ag Au Ag Au Ag
+2" 8.4 8.4 0.065 0.56 133 11.6 133 11.6

2 +1" 13.8 222, 0.077 0.53 25,3 18.0 38.8 29.6
-1+ 3/4" 8.0 30.2 0.049 0.48 94 9.4 48.2 39.0
-3/4 +1/2" 14.0 442 0053 053 178 18.3 66.0 573
-1/2 +1/4" 134 57.6 0.041 027 133 8.9 79.3 66.2
-1/4 +10M 19.9 715 0.025 0.32 12.0 15.8 91.3 820
-10 +20M T2 84.7 0.015 0.30 2.6 54 93.9 874
-20 +35M 4.9 89.6 0.010 0.33 12 3.9 95.1 91.3
-35 +65M 3.0 92.6 0.014 033 1.0 23 96.1 93.8
-65M 14 100.0 0021 034 3.9 6.2 100.0 1000
Composite 100.0 0042 041 1000 100.0 o

Table 57. - Head Screen Analysis Results, Rhyolite Underground Bulk Ore,
Minus 2 Inch Feed

Cum. Assays, Distribution,

Size Weight, Wt., oz/ton percent -cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 2.4 24 0.093 0.74 4.1 3.7 4.1 3.7

2 +1" Z1.1 23.5 0.081 050 320 21.5 36.1 25.2
-1 +3/4" 9.9 334 0.075 0.93 13.8 18.7 49.9 43.9
-3/4 +1/2" 11.7 45.1 0.071 0.60 155 14.2 65.4 58.1.
-1/2 +1/4" 18.4 63.5 0.055 0.36 18.9 134 84.3 TS
-1/4 +10M 20.4 83.9 0.028 0.38 10.6 15.9 94.9 874
-10 +20M 5.3 89.2 0.020 0.36 2.1 39 97.0 91.3
-20 +35M 2.9 92.1 0.009 043 0.6 24 97.6 93.7
-35 +65M 1.8 93.9 0.008 045 0.2 1.6 97.8 95.3

-65M 6.1 100.0 0.019 0.37 22 4.7 1000 ____100.0
Composite 100.0 0.054 049 100.0 100.0

Table 58. - Head Screen Analysis Results, Rhyolite Underground Bulk Ore,
80 Percent Minus 3/8 Inch Feed
Cum. Assays, Distribution,

Size Weight, =~ Wt, __oz/ton = __percent _cum, percent
Fraction percent pct. Au Ag Au Ag Au Ag

+3/8" 16.6 16.6 0.065 062  25.7 244 25.7 244

-3/8 +1/4" 18.5 35.1 0.054 044 238 19.2 49.5 43.6
-1/4 +10M 384 73.5 0.039 038 356 34.6 8.1 78.2

-10 +20M 8.3 81.8 0.017 038 33 7.6 884 85.8
-20 +35M 3.3 87.1 0.016  0.40 1.9 5.0 90.3 90.8
-35 +65M 3.1 90.2 0.036 036 2.6 2.6 92.9 93.4

-65M 9.8 100.0 0031 029 Ll 6.6 100.0 __ 100.0
Composite 100.0 0042 042 100.0 100.0
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Table 59. - Head Screen Analysis Results, Rhyolite Breccia Underground Bulk Ore,
As Received Feed

Cum. Assays, Distribution
Size Weight, Wt., oz/ton percent _cum, percent _
Fraction percent pct. Au Ag Au Ag Au Ag
+6" 7.4 7.4 0.136 031 125 o | 12.3 5.7
-6 +4" 6.0 134 0.049 0.54 3.5 7.9 15.8 13.6
-4 +2" 17.5 30.9 0082 038 175 16.6 333 30.2
2 +1" 15.6 46.5 0.107 034 203 13.1 53.6 43.3
-1 + 3/4" 6.9 534 0.110 038 9.3 6.4 62.9 49.7
-3/4 +1/2" 77 61.1 0.063 0.29 6.0 5.5 68.9 55.2
-1/2 +1/4" 11.2 12:3 0.074 0.45 10.1 12.4 79.0 67.6
-1/4 +10M 12.4 84.7 0.057 0.50 8.6 154 87.6 83.0
-10 +20M 3.9 88.6 0.063 0.52 3.0 5.0 90.6 88.0
20 +35M 2.8 91.4 0.045  0.65 1.6 4.5 922 92.5
-35 +65M 1.8 93.2 0.0%%  0.69 1.0 3.0 932.. 955
-65M 6.8 100.0 0.083 027 6.8 4.5 1000 1000
Composite 100.0 0.082 040 100.0 _100.0
Table 60. - Head Screen Analysis Results, Rhyolite Breccia Underground Bulk Ore,
Minus 2 Inch Feed
Cum. Assays, Distribution,

Size Weight, Wt., oz/ton percent _cum, percent
Fraction percent pct. Au Ag  Au Ag Au Ag
+2" 10.3 10.3 009 012 110 3.6 11.0 3.6
2 +1" 42.1 524 0.097 027 485 34.5 59.5 38.1
-1 + 3/4" 9.4 61.8 0.051 031 5.7 8.8 65.2 46.9
-3/4 +1/2" 8.6 70.4 0.097 047 9.9 12.1 75.1 59.0
-1/2 +1/4" 10.2 80.6 0.077 039 9.4 12.1 84.5 71.1
-1/4 +10M 9.0 89.6 0.066 055 7.0 15.1 91.5 86.2
-10 +20M 2.5 92.1 0.051 054 1.5 4.2 93.0 90.4
-20 +35M 1.9 94.0 0.051 057 1.2 33 94.2 93.7
-35 +65M 14 95.4 0.047 057 0.8 24 95.0 96.1

-65M 4.6 100.0 0.092 029 5.0 39 1000 100.0
Composite 100.0 0.084 033 100.0 _ 100.0
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Table 61. - Head Screen Analysis Results, Rhyolite Breccia Underground Bulk Ore,
80 Percent Minus 3/8 Inch Feed

Cum. Assays, Distribution, :

Size Weight, Wit., oz/ton percent _cum, percent
Fraction percent pct. Au Ag Au Ag Au Ag

+3/8" 22.7 22.7 0.074 0.29 22.4 154 22.4 15.4
-3/8 +1/4" 14.7 374 0.080 0.37 15.7 12.6 38.1 28.0
-1/4 +10M 29.1 66.5 0.077 0.48 29.9 32.7 68.0 60.7
-10 +20M 9.6 76.1 0.049 0.52 6.3 11.7 74.3 724
-20 +35M 6.3 824 0.052 0.61 4.4 8.9 78.7 81.3
-35 +65M 4.7 87.1 0.04% 0.59 3.1 6.6 81.8 879

-65M 12.9 100.0 0.106 0.40 18.2 12.1 100.8 1000 _
Composite 100.0 0.075 043 100.0 _ 100.0

Head screen analysis results, in general, show that contained gold and silver

values were not evenly distributed throughout the various size fractions. Contained gold
values were somewhat enriched in the coarser size fractions. However, this trend was not
consistent for each sample at each feed size. Gold occurrence was somewhat “spotty”.

GRAVITY CONCENTRATION TEST PROCEDURES AND RESULTS

Gravity concentration tests were conducted on 6 Tiger bulk ore samples at an 80 percent
minus 35 mesh feed size to determine concentrate grade, concentration ratio, and overall
precious metal recovery. Gravity tests were conducted using a laboratory gold wheel to
produce a rougher concentrate and a rougher tailing. Rougher concentrates were cleaned
once, by hand panning, to produce a cleaner concentrate and a middling. The two gravity

products were examined under a microscope to determine the presence, size, and shape of

visible gold particles. Concentrate products were then assayed in entirety using conven-
tional fire assay fusion procedures to determine precious metal content. Rougher tailings
were dried, weighed, and assayed to determine residual precious metal content. Silver
recoveries were poor and are not discussed in the results section of this report.

Overall gravity concentration test results are provided in Tables 62 through 67.
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Table 62. - Gravity Concentration Test Results,

Cloudburst Surface Bulk Percent Minus 35 Mesh Feed
Cum. Assays, Distribution,
Weight,  Wt, ——oz/ton = ___percent = _cum. percent
Product percent  pct. Au Ag Au Ag Au Ag
Conc. 0.3 0.3 0.730 042 135 0.8 1.9 0.8
Middling ¥ 3.5 0.099 020 10.8 49 18.3 53
Tail 96.5 1000 0.025  0.12 81.7 94.3 100.0 100.0
Composite __100.0 0.030 ___0.12 100.0 100.0

Overall gravity concentration test results show that the Cloudburst bulk ore sample
responded poorly to concentration by conventional gravity methods at an 80 percent minus
35 mesh feed size. The cleaner concentrate was 0.3 percent of the feed weight, assayed
0.730 ounce gold per ton, and represented a gold recovery of 7.5 percent. Gold concen:
tration ratio was 24.3 to 1. The combined cleaner concentrate and middling would be 3.5
percent of the feed weight, would assay 0.150 ounce gold per ton, and represent a gold
recovery of 18.3. Gold concentration ratio would be 5.0 to 1.

Table 63. - Gravity Concentration Test Results,

Granite Surface Bulk Ore, 80 Percent Minus 35 Mesh Feed

Cum. Assays, Distribution,
Weight, Wit., oz/ton percent cum. percent
Product percent pct. Au Ag Au Ag Au Ag
Conc. 0.2 0.2 4.468 0.59 13.2 0.4 13.2 0.4
Middling 11.6 11.8 0.107 0.38 18.5 14.6 31.7 15.0
Tail 88.2 100.0 0.052 0.29 68.3 85.0 100.0 100.0
Composite 100.0 0.067 0.30 100.0 100.0

Table 64. - Gravity Concentration Test Results,

Quartz Vein Surface Bulk Ore, 80 Percent Minus 35 Mesh Feed
Cum

b Assays, Distribution,
Weight, Wit., oz/ton percent _cum. percent
Product percent _ pct. Au Ag Au Ag Au Ag
Conc. 0.4 0.4 0.743 0.41 2.4 0.6 24 0.6
Middling 6.0 6.4 0.128 0.36 6.1 7.0 8.5 7.6
Tail 93.6 100.0 0.123 0.31 91.5 924 100.0 100.0
Composite 100.0 0.126 031  100.0 100.0
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The Granite and Quartz Vein surface ore samples also responded poorly to concentration
by conventional gravity methods at that feed size. Cleaner concentrates were 0.2 and 0.4
percent of the feed weight, assayed 4.468 and 0.743 ounce gold per ton, and represented
gold recoveries of 13.2 and 2.4 percent, respectively. Respective gold concentration ratios
were 66.7 to 1 and 5.9 to 1. Combined cleaner concentrate and middling products would
be 11.8 and 6.4 percent of the feed weight, would assay 0.186 and 0.162 ounce gold per
ton, and represent overall gold recoveries of 31.7 and 8.5 percent, respectively. Respective
gold concentration ratios would be 2.8 to 1 and 1.3 to 1.

Table 65. - Gravity Concentration Test Results,
Rhyolite Surface Bulk Ore, 80 Percent Minus 35 Mesh Feed

Cum. Assays, Distribution,
Weight, Wt., oz/ton percent _cum. percent
Product percent __ pct. Au Ag  Au Ag Au Ag
Conc. 0.1 0.1 1.275 0.39 8.0 0.0 80 . 0.0
Middling 36.6 36.7 0.015 0.13 33.7 33.6 41.7 33.6
Tail 63.3 100.0 0.015 0.15 58.3 66.4 100.0 100.0
Composite 100.0 0.016 0.14 100.0 100.0

The Rhyolite surface bulk ore sample was not amenable to concentration by conventional
gravity methods. The cleaner concentrate was 0.1 percent of the feed weight, assayed
1.275 ounce gold per ton, and represented a gold recovery of 8.0 percent. Gold concen-
tration ratio was 79.7 to 1. The middling and rougher tailing both assayed 0.015 ounce
gold per ton.

Table 66. - Gravity Concentration Test Results,
Rhyolite Underground Bulk Ore, 80 Percent Minus 35 Mesh Feed

Cum. Assays, Distribution,
Weight, W, oz/ton percent _cum. percent
Product percent __ pct. Au Ag Au Ag Au Ag
Conc. 0.1 0.1 3947 273 9.0 0.8 9.0 0.8
Middling 4.6 47  0.049 036 53 48 14.3 5.6
Tail 95.3 1000 0.039  0.35 85.7 94.4 100.0 100.0
Composite 100.0 0.043 0.35 100.0 100.0
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Table 67. - Gravity Concentration Test Results,

Rhyolite Breccia Underground Bulk Ore, 80 Percent Minus 35 Mesh Feed _

Cum. Assays, Distribution,
Weight,  Wt, oz/ton percent cum. percent
Product percent _pct. Au Ag Au Ag Au Ag
Conc. 0.2 02 2017 297 5.8 1.5 58 1.5
Middling 4.8 5.0 0.056 0.24 39 3.1 9.7 4.6
Tail 950 _ 1000  0.066 _ 0.39 90.3 95.4 100.0 100.0
Composite 100.0 0.069 039 100.0 100.0

Gravity concentration test results show that the Rhyolite and Rhyolite Breccia U/G bulk
ore samples responded poorly to concentration by conventional gravity methods. Cleaner
concentrates were 0.1 and 0.2 percent of the feed weight, assayed 3.947 and 2.017 ounce
gold per ton, and represented gold recoveries of 9.0 and 5.8 percent, respectively.
Respective gold concentration ratios were 91.8 to 1 and 29.2 to 1. Rougher concentrates
(combined cleaner concentrate and middling) would be 4.7 and 5.0 percent of the feed
weight, would assay 0.131 and 0.142 ounce gold per ton, and represent overall gold
recoveries of 14.3 and 9.7 percent, respectively. Respective gold concentration ratios
would be 3.1to 1 and 1.9 to 1.

Microscopic examination of the cleaner concentrates produced from Cloudburst, Granite,
and Quartz Vein surface bulk ore samples showed that contained coarse gold particles
ranged in size from less than 150 mesh to about 65 mesh. Contained gold particles varied
in shape. Some were of low surface area to weight ratio and were rounded and/or
elongated. Many visible gold particles were "flattened" in appearance (high surface area
to weight ratio). "Flattening" of gold particles may have occurred during milling of the
feeds. Surface coating was observed on some gold particles. Visible gold particles were
not observed in cleaner concentrates produced from the Rhyolite and Rhyolite Breccia -
bulk ore samples. Cleaner concentrates produced from those samples contained primarily
sulfide and iron mineral grains. Visible gold particles were not observed in middling
products.
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DIRECT AGITATED CYANIDATION TEST PROCEDURES AND RESULTS

Direct agitated cyanidation (bottle roll) tests were conducted on 31 Tiger cuttings
composites at the as received feed size to determine precious metal recovery, recovery
rate, and reagent requirements. Tests were conducted also on 4 surface bulk ore samples
at 80 percent minus 1/4 inch and 200 mesh feed sizes, and two underground bulk ore
samples at 80 percent minus 1/4 inch, and 10, 65, 100, 150, and 200 mesh feed sizes, to
determine precious met2! recovery, recovery rate, reagent requirements, and sensitivity to
feed size. Ore charges were mixed with water to achieve 40 weight percent solids.
Natural pulp pHs were measured. Lime was added to adjust the pH of the pulps to 11.0
oefore adding the cyanide. Sodium cyanide, equivalent to 2.0 pounds per ton o: solution,
was added to the alkaline pulps.

Leaching was conducted by rolling the pulps in bottles on the laboratory rolls for 96 hours.
Rolling was suspended briefly after 2, 6, 24, 48, and 72 hours to allow the pulps to settle
so samples of pregnant solution could be taken for analysis by A.A. methods. Pregnant
solution volumes were measured and sampled. Cyanide concentration and pH were deter-
mined for each pregnant solution. Make-up water, equivalent to that withdrawn, was
added to the pulps. Cyanide concentrations were restored to initial levels. Lime was
added when necessary to maintain the leaching pH at between 10.8 and 11.2. Rolling was
then resumed.

After 96 hours, pulps were filtered to separate liquids and solids. Final pregnant solution
volumes were measured and sampled for analysis. Final pH and cyanide concentrations:
were determined. Leached residues were washed, dried, weighed, and assayed in triplicate
to determine residual precious metal content. The 1/4 inch leached residues were screen
assayed in entirety to determine residual precious metal content and distribution.

Overall metallurgical results from bottle roll tests conducted on the cuttings composites
are provided in Tables 68 through 76. Gold leach rate profiles are shown graphically in
Figures 1 through 9. Triplicate tail assay results are provided in Table 77. A summary of
bottle roll test results is provided in Table 78.
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Table 68. - Overall Metallurgical Results, Bottle Roll Tests,
Tiger Cuttings Composites, As Received Feeds
Composite
1 p. 3

Metallurgical Results MM-10 MM-14 MM-16
Extraction: pct total Au (Otz. Mon.) (Qtz. Mon.) {Otz. Mon.)

in 2 hours 249 16.6 259

in 6 hours 39.6 309 35.0

in 24 hours 56.1 45.0 48.6

in 48 hours €2.6 49.8 52.7

in 72 hours 65.6 525 355

in 96 hours 68.1 54.3 59.1
Extracted, oz Au/ton ore 0.049 0.076 0.013
Tail Assay, oz Au/ton” 0.023 0.064 0.009
Calc’d. head, oz Au/ton ore 0.072 0.140 0.022
Head Grade, oz Au/ton ore? 0.070 0.133 0.020
Pred. Head Grade, oz Au/ton ore? 0.060 0.127 0.016
Cyanide Consumed, Ib/ton ore 0.74 0.46 0.31
Lime Added, Ib/ton ore 6.3 3.3 5.1
Final Solution pH 10.9 10.8 109
Natural pH (40% Solids) 7.3 7.8 7.8
Ag Extracted, oz/ton ore 0.02 0.02 0.01

1) Average of three.

2) Average of all head grade determinations.

3) Provided by Magma Copper personnel.
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Table 69. - Overal Metallurgical Results, Bottle Roll Tests,
Tiger Cuttings Composites, As Received Feeds

Composite
4 5 6 7

Metallurgical Results MM-27 MM-27 MM-30 MM-39
Extraction: pct total Au (Otz. Mon.)  (Rhyolite) (Rhyolite)  (Qtz. Mon.)

in 2 hours 313 36.1 20.0 325

in 6 hours 44.8 52.6 44.5 45.1 ’

in 24 hours 54.6 65.6 65.2 549

in 48 hours 57.0 69.6 70.9 58.0

in 72 hours 58.6 71.6 73.6 50.4

in 96 hours 59.8 737 75.7 618
Extracted, oz Au/ton ore 0.143 0.042 0.078 0.034
Tail Assay, oz Au/ton? 0.096 0.015 0.025 0.021
Calc’d. Head, oz Au/ton ore 0.239 - 0.057 0.103 0.055
Head Grade, oz Au/ton ore? 0.205 0.059 0.108 0.049
Predicted Head , oz Au/ton ore® 0.194 0.060 0.113 0.045
Cyanide Consumed, 1b/ton ore 0.49 0.45 0.14 0.58
Lime Added, Ib/ton ore 4.9 3.0 3.7 6.4
Final Solution pH 10.9 11.1 10.9 10.7
Natural pH (40% Solids) 8.0 8.2 8.1 83
Ag Extracted, oz/ton ore 0.12 0.04 0.11 0.06
Ag Calc’d. Head, oz/ton ore 0.76 0.20 0.52 0.20
Ag Recovery, percent 15.8 20.0 212 30.0

1) Average of three.
2) Average of all head grade determinations.
3) Provided by Magma Copper personnel.

McCLELLAND LABORATORIES, INC.
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Table 70. - Overal Metallurgical Results, Bottle Roll Tests,
Tiger Cuttings Composites, As Received Feeds

Composite
8 9 10 11

Metallurgical Results MM-41 MM-41 MM-41 MM-41
Extraction: pct total Au (Cloudbrst)  (Rhyolite)  (Cloudbrst) (Qtz, Mon.)

in 2 hours 19.1 19.3 253 22.0

in 6 hours 35.7 37.8 3R4 33.7

in 24 hours 49.1 62.5 47.9 472

in 48 hours 522 71.8 52.6 52.8

in 72 hours 53.5 115 53.7 55.0

in 96 hours 56.5 79.4 57.9 58.7
Extracted, oz Au/ton ore 0.013 0.054 0.011 0.027
Tail Assay, oz Au/ton” 0.010 0.014 0.008 0.019
Calc’d. Head, oz Au/ton ore 0.023 0.068 0.019 0.046
Head Grade, oz Au/ton ore? 0.026 0.071 0.017 0.048
Predicted Head, oz Au/ton ore¥  0.023 0.065 0.013 0.040
Cyanide Consumed, Ib/ton ore 0.35 0.26 0.42 029
Lime Added, 1b/ton ore 5.9 33 6.9 3.9
Final Solution pH 10.9 10.9 10.9 10.9
Natural pH (40% Solids) 8.0 8.1 7.8 8.0
Ag Extracted, oz/ton ore 0.01 0.03 0.04 0.02
Ag Calc’d. Head, oz/ton ore N/A 0.20 0.28 0.21
Ag Recovery, percent N/A 15.0 14.3 95

1) Average of three.
2) Average of all head grade determinations.
3) Provided by Magma Copper personnel.

McCLELLAND LABORATORIES, INC.
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Figure 3. — Gold Leach Rate Profiles,

Bottle Roll Tests, As Rec’d Feeds
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Table 71. - Overall Metallurgical Results, Bottle Roll Tests,

-44.
45-

Tiger Cgttmgs Composites, As Received Feeds
Composite ;
12 13 .14 .
rgical Results -42 MM- MM-50 .
Extraction: pct total Au (Rhyolite) (Otz. Mon.) (Rhyolite)
in 2 hours 232 304 122.9 ,
in 6 hours 379 43.3 414
in 24 hours 513 524 572
in 48 hours £4. 57.3 595
in 72 hours 56.6 61.2 162.6
in 96 hours 57.4 61.2 164.0
Extracted, oz Au/ton ore 0.027 0.030 . 0,071
Tail Assay, oz Au/ton? 0.020 0.019 ' 0.040
Calc’d. Head, oz Au/ton ore 0.047 0.049 L0411
Head Grade, oz Au/ton ore? 0.044 0.048 0116
Predicted Head, oz Au/ton ore® 0.043 0.058 0123
Cyanide Consumed, 1b/ton ore 0.45 0.59 048 =
Lime Added, Ib/ton ore 3.0 6.1 47 =
Final Solution pH 10.9 10.9 109
Natural pH (40% Solids) 7.7 7.8 1=
Ag Extracted, oz/ton ore 0.07 0.04 - 0.04
Ag Calc’d. Head, oz/ton ore 0.55 0.23 022
Ag Recovery, percent 12.7 17.4 18. 2 B
1) Average of three. | e
2) Average of all head grade determinations. l
3) Provided by Magma Copper personnel.
)
1
|
|
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Figure 4. — Gold Leach Rate Profiles,

Bottle Roll Tests, As Rec’'d Feeds
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Table 72. - Overal Metallurgical Results, Bottle Roll Tests,

r Cuttings Composites ived F
Composite
15 16 17 18

Metallurgical Results MM-53 MM-56 MM-58 MM-60_
Extraction: pct total Au (Otz. Mon.)  (Rhyolite) (Cloudbrst) (Otz. Mon.)

in 2 hours 21.2 31.1 21.9 203

in 6 hours 29.6 45.8 31.6 315

in 24 hours 42.0 57.6 419 449

in 48 hours 48.0 60.8 45.6 50.0

in 72 hours 50.8 63.9 48.1 52.8

in 96 hours 56.0 65.8 50.0 53.8
Extracted, oz Au/ton ore 0.014 0.025 0.016 0.021
Tail Assay, oz Au/ton? 0.011 0.013 0.016 0.018
Calc’d. Head, oz Au/ton ore 0.025 0.038 0.032 0.039
Head Grade, oz Au/ton ore? 0.028 0.035 0.031 0.040 -
Predicted Head, oz Au/ton ore®  0.027 0.039 0.032 0.030
Cyanide Consumed, Ib/ton ore 0.23 0.61 0.31 0.76
Lime Added, Ib/ton ore 52 3.0 5.9 54
Final Solution pH 11.0 10.8 11.0 11.1
Natural pH (40% Solids) 7.9 7.8 8.8 7.9
Ag Extracted, oz/ton ore 0.01 0.11 0.01 0.02
Ag Calc’d. Head, oz/ton ore N/A 0.36 N/A N/A
Ag Recovery, percent N/A 30.6 N/A N/A

1) Average of three.
2) Average of all head grade determinations.
3) Provided by Magma Copper personnel.

McCLELLAND LABORATORIES, INC.
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Table 73. - Overall Metallurgical Results, Bottle Roll Tests,

Tiger ings ite Recei
Composite
19 20 21

Metallurgical Results MM-61 MM-67 MM-67
Extraction: pct total Au (Otz. Mon.) (Cloudbrst) (Otz, Mon.)

in 2 hours 26.1 25.9 36.8

in 6 hours 39.6 39.5 45.8

in 24 hours 50.9 52.0 579

in 48 hours 549 55.5 63.2

in 72 hours 56.7 57.7 56.3

in 96 hours 57.9 614 68.4
Extracted, oz Au/ton ore 0.033 0.027 0.013
Tail Assay, oz Au/ton” 0.024 0.017 0.006
Calc’d Head, oz Au/ton ore 0.057 0.044 0.019
Head Grade, oz Au/ton ore? 0.054 0.046 0.020 -
Predicted Head, oz Au/ton ore” 0.049 0.047 0.030
Cyanide Consumed, Ib/ton ore 0.59 0.46 0.43
Lime Added, Ib/ton ore 52 4.9 53
Final Solution pH 11.0 , 11.0 11.0
Natural pH (40% Solids) 8.0 ' 7.6 7.7
Ag Extracted, oz/ton ore 0.06 0.06 0.03
Ag Calc’d. Head, oz/ton ore 0.28 0.29 N/A
Ag Recovery, percent 214 20.7 N/A

1) Average of three.
2) Average of all head grade determinations.
3) Provided by Magma Copper personnel.

McCLELLAND LABORATORIES, INC.



Figure 6. — Gold Leach Rate Profiles,

Bottle Roll Tests, As Rec’'d Feeds
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Mr. Al Liguori/Magma Copper Company

MLI Job Nos. 1530 and 1552 - May 10, 1991 -51-
Table 74. - Overall Metallurgical Results, Bottle Roll Tests,
Tiger Cuttings Composites, As Received Feeds
' Composite
22 23 24 .

Metallurgical Results MM-70 MM-76 MM-76
Extraction: pct total Au (Rhyolite) (Rhyolite) (Otz. Vein)

in 2 hours 15.2 16.3 48.5

in 6 hours 30.0 353 65.7

in 24 hours 55.0 58.6 724

in 48 hours €3.5 65.0 75.5

in 72 hours 68.3 67.3 78.3

in 96 hours 71.4 714 79.6
Extracted, oz Au/ton ore 0.142 0.075 0.109
Tail Assay, oz Au/ton? 0.057 0.030 0.028
Calc’d. Head, oz Au/ton ore 0.199 0.105 0.137
Head Grade, oz Au/ton ore? 0.208 0.099 0.132
Predicted Head, oz Au/ton ore? 0.250 0.074 0.129
Cyanide Consumed, 1b/ton ore 0.29 0.79 1.21
Lime Added, Ib/ton ore 34 32 6.6
Final Solution pH 10.9 10.9 10.9
Natural pH (40% Solids) 8.2 8.0 8.2
Ag Extracted, oz/ton ore 0.03 0.40 0.37
Ag Calc’d. Head, oz/ton ore N/A 1.64 1.27
Ag Recovery, percent N/A 244 29.1

1) Average of three.
2) Average of all head grade determinations.
3) Provided by Magma Copper personnel.

McCLELLAND LABORATORIES, INC.
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Table 75. - Overal Metallurgical Results, Bottle Roll Tests,

Tiger Cuttings Composites, As Received Feeds
Composite
22 26 27 28

Metallurgical Results MM-77 MM-77 MM-81 MM-81
Extraction: pct total Au (Cloudbrst) (Otz. Mon,) (Cloudbrst) (Otz. Mon.)

in 2 hours 13.1 26.3 21.8 204 _

in 6 hours 29.8 58,7 36.2 31.6

in 24 hours 55.9 44.4 48.5 442

in 48 hours 63.3 49.6 54.1 48.9

in 72 hours 64.8 51.0 55.6 50.7

in 96 hours 66.1 52.9 55.9 511
Extracted, oz Au/ton ore 0.277 0.036 0.019 0.023
Tail Assay, oz Au/ton? 0.142 0.032 0.015 0.022
Calc’d. Head, oz Au/ton ore 0.419 0.068 0.034 0.045
Head Grade, oz Au/ton ore? 0.418 0.066 0.031 0.045
Predicted Head, oz Au/ton ore”  0.383 0.079 0.038 0.048
Cyanide Consumed, Ib/ton ore 0.41 0.39 0.14 0.15
Lime Added, Ib/ton ore 7.4 8.6 7.3 52
Final Solution pH 10.8 11.0 10.9 10.8
Natural pH (40% Solids) 71 7.4 7.6 7.7
Ag Extracted, oz/ton ore 0.09 0.04 0.02 0.02
Ag Calc’d. Head, oz/ton ore 0.50 0.31 0.17 N/A
Ag Recovery, percent 18.0 12.9 11.8 N/A

1) Average of three.
2) Average of all head grade determinations.
3) Provided by Magma Copper personnel.

McCLELLAND LABORATORIES, INC.
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Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -55-

Table 76. - Overall Metallurgical Results, Bottle Roll Tests,
_Tiger Cuttings Composites, As Received Feeds

Composite
29 30 31

Metallurgical Results MM-92 MM-99 MM-99
Extraction: pct total Au (Rhy Brec) (Otz. Mon.) (Rhy Brec)

in 2 hours 15.2 12.7 18.6

in 6 hours 28.3 27.1 321

in 24 hours 39.0 41.5 53.6

in 48 hours 441 45.5 62.9

in 72 hours 448 47.6 53.6

in 96 hours 44.8 49.1 64.3
Extracted, oz Au/ton ore 0.013 0.054 0.009
Tail Assay, oz Au/ton” ~0.016 0.056 0.005
Calc’d. Head, oz Au/ton ore 0.029 0.110 0.014
Head Grade, oz Au/ton ore? 0.027 0.118 0.016
Predicted Head, oz Au/ton ore® 0.037 0.111 0.044
Cyanide Consumed, Ib/ton ore 0.32 0.16 0.32
Lime Added, Ib/ton ore 34 5.8 4.4
Final Solution pH 10.7 10.8 108
Natural pH (40% Solids) 79 7.6 7.8
Ag Extracted, oz/ton ore 0.04 0.08 0.01
Ag Calc’d. Head, oz/ton ore 0.21 0.25 N/A
Ag Recovery, percent 19.0 32.0 N/A

1) Average of three.
2) Average of all head grade determinations.
3) Provided by Magma Copper personnel.

McCLELLAND LABORATORIES, INC.
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Mr. Al Liguori/Magma Copper Company

MLI Job Nos. 1530 and 1552 - May 10, 1991
Table 77 Tail Assay Results, Bottle Leached Residues,
Ti ings i R Feeds
Tail Assays, oz/ton
Hole Ore Initial Duplicate Triplicate = __Average _

Comp, No. Type Au Ag Au Ag Au Ag  Au_ _ Ag.
1 MM-10 QM 0.025 <0.10 0.048* <0.10 0.021 <0.10 0.023 <0.10
2 MM-14 QM  0.065 <0.10 0.027* <0.10 0.063 <0.10 0.064 <0.10
3 MM-16 QM  0.010 <0.10 0.009 <0.10 0.007 <0.10 0.009 <0.10
4 MM-27 QM  0.099 0.65 0.088 0.60 0.100 0.66 0.096 0.64
5 MM-27 RHY 0.032* 0.14 0.016 0.16 0.014 0.18 0.015 0.16
6 MM-30 RHY 0.023 0.44 0.040* 040 0.026 039 0.925 041
7 MM-39 QM  0.022 0.15 0.017 0.13 0.023 0.13 0.021 0.14
8 MM41 CB 0.014 <0.10 0.008 0.14 0.007 <010 0.010 <0.10
9 MM+41 RHY 0.011 0.20 0.012 0.18 0.018 0.13 0.014 0.17
10 MM-41 CB 0.011 0.20 0.008 0.26 0.006 0.25 0.008 0.24
1 MM-41 QM  0.018 0.21 0.057* 0.19 0.020 0.16 0.019 0.19
12 MM-42 RHY 0.017 0.61 0.019 0.38 0.023 045 0.020 0.48
13 MM-50 QM  0.021 0.18 0.017 0.17 0.020 0.21 0.019 0.19
14 MM-50 RHY 0.038 0.20 0.037 0.13 0.044 0.21 0.040 0.18
15 MM-53 QM 0009 <0.10 0.011 <010 0.014 <010 0.011 <0.10
16 MM-56 RHY 0.011 0.20 0.014 0.29 0.014 0.27 0.013 0.25
17 MM-58 CB 0.015 <0.10 0.017 <0.10 0015 <0.10 0016 <0.10
18 MM-60 QM  0.018 <0.10 0.017 <0.10 0.028* <0.10 0.018 <0.10
19 MM-61 QM  0.026 023 0.024 022 0.021 022 0.024 0.22
20 MM-67 CB 0.017 0.25 0.018 0.23 0.017 0.20 0.017 0.23
21 MM-67 QM  0.005 <0.10 0.006 <0.10 0.006 <0.10 0.006 <0.10
22 MM-70 RHY 0.018* <0.10 0.060 <0.10 0.054 <0.10 0.057 <0.10
23 MM-76 RHY 0.549* 151 0.025 0.95 0.034 1.25 0.030 1.24
24 MM-76 QV 0.026 0.98 0.024 0.79 0.034 0.93 0.028 0.90
25 MM-77 CB 0.158 0.36 0.125 038 0232* 048 0.142 0.41
26 MM-77 QM 0.027 0.24 0.036 0.24 0.033 0.34 0.032 0.27
27 MM-81 CB 0.022 0.17 0.012 0.18 0.010 0.10 0.015 0.15
28 MM-81 QM  0.020 <0.10 0.024 <010 0022 <0.10 0.022 <0.10
29 MM-92 RB 0.021 0.10 0.014 0.27 0.014 0.13 0.016 0.17
30 MM-99 QM  0.052 0.22 0.067 0.11 0.049 0.19 0.056 0.17
31 MM-99 RB 0.005 <0.10 <0.10 0004 <0.10 0.005 <010

* Not Included in average.

0.006

‘McCLELLAND LABORATORIES, INC.
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-58-

Extracted,

Calc’d Hcad, - Recovery

Cyamdc Lime

Hole Ore oz/ton oz/ton percent, Cons., Added,

Composite No. Type Au Ag Au Ag Au Ag lb[ggg lb/ton
1 MM-10 QM 0049 0.02 0.072 68.1 0.74 6.3
2 MM-14 oM 0076 0.02 0.140 543 0.46 35
3 MM-16 QM 0013 0.01 0.022 59.1 031 51
4 MM-27 oM 0143 012 0239 076 598 158 0.49 49
5 MM-27 Rhy 0042 004 0057 020 737 200 0.45 3.0
6 MM-30 Rhy 0078 011 0103 052 757 212 0.14 3.7
7 MM-39 oM 0034 0066 0055 020 618 300 0.58 6.4
8 MM-41 CB 0013 ~J1 0023 56.5 0.35 59
9 MM-41 Rhy 0054 003 0068 020 794 150 0.2 33
10 MM-41 CB 0011 004 0019 028 579 143 0.42 6.9
11 MM-41 oM 0.027 002 0.046 021 587 9.5 0.29 39
12 MM-42 Rhy 0027 007 0047 055 574 127 045 3.0
13 MM-50 QM 0030 004 0049 023 612 174 0.59 6.1
14 MM-50 Rhy 0071 004 0111 022 640 182 0.48 4.7
15 MM-53 oM 0.014 0.01 0.025 56.0 0.23 52
16 MM-56 Rhy 0.025 011 0038 036 658 306 0.61 30
17 MM-58 CB 0016 0.01 0.032 50.0 031 59
18 MM-60 oM 0.021 002 0.039 53.8 0.76 54
19 MM-61 QM 0033 006 0057 028 579 214 0.59 5.2
20 MM-67 CB 0027 006 0044 029 614 207 0.46 49
21 MM-67 oM 0013 0.03 0.019 68.4 043 53
22 MM-70 Rhy 0142 003 0.199 714 0.29 34
23 MM-76 Rhy 0075 040 0105 164 714 244 -0.79 32
24 MM-76 Qv 0109 037 0137 127 796 291 121 6.6
25 MM-77 CB 0277 009 0419 050 661 180 041 7.4
26 MM-77 oM 0036 004 0068 031 529 129 0.39 8.6
27 MM-81 CB 0019 002 003 017 559 118 0.14 73
28 MM-81 oM 0023 0.02 0.045 511 0.15 52

29 MM-92 Rhy Br 0013 004 0029 021 48 190 0.32 34

30 MM-99 QM 0054 008 0110 025 491 320 0.16 58

3 MM-99 Rhy Br 0.009 001 0.014 64.3 032 44

McCLELLAND LABORATORIES, INC.
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Metallurgical results show, in general, that the 31 cuttings composites were amenable to
direct cyanidation treatment at the cuttings feed size. Gold recoveries ranged from 44.8
to 79.6 percent, and averaged 61.5 percent in 96 hours of leaching. Silver recoveries
ranged from 9.5 to 32.0 percent, and averaged 19.7 percent. Average gold recoveries by
ore type were 58.0 (cloudburst), 58.0 (quartz monzonite), 79.6 (quartz vein), 69.9
(thyolite), and 54.6 (rhyolite breccia) percent. Gold recovery rates were fairly rapid and
extraction was substantially complete in 24 hours. Additional gold values were extracted
between 24 and 96 hours, but at a slow rate. '

Cyanide consumptions were low to moderate aad ranged from 0.14 (comp 6) to 1.21
(comp 24) pounds per ton of ore. Consumption rates were more rapid in the gasly stages
of leaching. Lime requirements were low to moderate and ranged from 3.0 (comps 5, 12,
and 16) to 8.6 (comp 26) pounds per ton of ore. Controlling pH was not difficult even
though lime addition was required at various sampling intervals to maintain the leaching
pH at between 10.8 and 11.2.

Overall metallurgical results for 1/4 inch bottle roll tests conducted on the bulk ore
samples are provided in Tables 79 and 80. Gold leach rate profiles are shown graphical-
ly in Figures 10 and 11. Tail screen analysis results for the 1 /4 inch leached residues are
provided in Tables 81 through 86.

McCLELLAND LABORATORIES, INC.
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Table 79. - Overall Metallurgical Results, Bottle Roll Tests,

Percent Mi
Metallurgical Results Sample
Extraction: pct total Au Cldbrst Granite Otz Vein Rhyolite
in 2 hours 20.6 29.3 229 19.5
in 6 hours 35.9 43.8 35.5 355
in 24 hours 422 56.9 46.1 49.5
in 48 hours 48.8 64.6 49.8 50.5
in 72 hours 50.0 65.9 53.5 53.5
in 96 hours 50.0 68.9 56.2 55.0
Exiracted, oz Au/ton ore 0.016 0.042 0.073 e 0011
Tail Screen, oz Au/ton 0.016 0.019 0.057 0.009
Calc’d. Head, oz Au/ton ore 0.032 0.061 0.130 0.020
Head Grade, oz Au/ton ore’ 0.037 0.069 0.133 0.026
Cyanide Consumed, 1b/ton ore 043 0.24 0.60 0.76
Lime Added, Ib/ton ore 5.0 3.2 23 5.9
Final Solution pH 11.0 11.0 113 11.0
Natural pH (40% Solids) 7.8 8.0 8.1 8.0
Ag Extracted, oz/ton ore 0.01 0.02 0.04 0.01
Ag Calc’d. Head, oz/ton ore 0.14 0.32 0.21 0.13
Ag Recovery, percent 7.1 6.3 19.0 1.7

'Avcrage of all head grade determinations.

Metallurgical results show that the Granite surface bulk ore sample was amenable to
direct cyanidation treatment at an 80 percent minus 1/4 inch feed size. A gold recovery
of 68.9 percent was achieved in 96 hours of leaching. The Cloudburst, Quartz Vein, and
Rhyolite surface bulk ore samples were marginally amenable at that feed size. Respective
gold recoveries were 50.0, 56.2, and 55.0 percent.
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Table 80. - Overall Metallurgical Results, Bottle Roll Tests,

Underground Bulk Ore Samples, 80 Percent Minus 1/4 Inch Feeds
Metallurgical Results Sample ’
Extraction: pct total Au Rhyolite Rhyolite Breccia

in 2 hours 11.2 22.8
in 6 hours 16.5 322
in 24 hours 249 43.9
in 48 hours 26.3 47.6
in 72 hours 29.5 49.6
in 96 hours 30.2 522
Extracted, oz Au/ton ore 0.013 0.035
Tail Screen, oz Au/ion 0.030 0.032
Calc’d. Head, oz Au/ton ore 0.043 0.067
Head Grade, oz Au/ton ore’ 0.046 0.075
Cyanide Consumed, 1b/ton ore 0.21 0.15
Lime Added, Ib/ton ore 8.2 4.4
Final Solution pH 11.0 10.9
Natural pH (40% Solids) 7.3 g o
Ag Extracted, oz/ton ore 0.04 0.05
Ag Calc’d. Head, oz/ton ore 0.44 0.42
Ag Recovery, percent 9.1 1.9

Average of all head grade determinations.
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Overall metallurgical results show that the Rhyolite Breccia underground bulk ore sample
was marginally amenable to direct cyanidation treatment at an 80 percent minus 1/4 inch -
feed size. The Rhyolite underground bulk ore sample was not amenable at that feed size.
Gold recoveries of 52.2 and 30.2 percent, respectively, were achieved in 96 hours of

leaching.

Gold recovery rates were fairly rapid and extraction was substantially complete in 24 hours
of leaching. Additiona! zold values were extracted between 24 and 96 hours, but at a slow
rate. Silver recoveries were low for all 6 bulk ore samples and ranged from 6.3 to 19.0
percent.

Cyanide consumptions were low and ranged from 0.15 to 0.76 pounds per ton of ore.
Consumption rates were fairly constant throughout the leaching cycles. Lime require-
ments were low to moderate and ranged from 2.3 to 8.2 pounds per ton of ore. Control-
ling pH was not a problem even though lime addition was required at various sampling
intervals to maintain leaching pH at between 10.8 and 11.2. An average of 52.6 percent of
the total lime required was added during initial pH adjustment procedures. The remain-
ing 47.4 percent was added during leaching.
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Table 81. - Tail Screen Analysis Results, Bottle Leached Residue,
c19ﬂﬂhHI§LjhHi2QQ__!ﬂs!2E&L§QJﬁﬂI&EL___BH§_4E1JLJ§LEEQQ___________

-65-

Assays, Distribution,

Size Weight, Wt., ___oz/ton __pm__ —cum. percent
Fraction percent pct. Au Ag Ag Au Ag
+1/4" 154 15.4 0.039 0.15 37.7 18.0 371 18.0
-1/4 +10M 429 583 0.019 0.14 516 46.9 89.3 64.9
-10 +20M 10.0 68.3 0.009 0.13 5.7 10.1 95.0 75.0
-20 +35M 6.5 74.8 0.004 0.15 1.9 7.8 96.9 82.8
-35 +65M 83 78.1 0.004 0.12 0.6 3.1 97.5 85.9
-65 +100M 1.4 79.5 0.002  0.17 0.0 1.6 97.5 87.5

-100M 20.5 100.0 0.002 0.08 23 125 1000 1000
Composite 100.0 0.016 0,13 1000 _100.0
Table 82. - Tail Screen Analysis Results, Bottle Leached Residue,
Granite Surface Bulk Ore, 80 Percent Minus 1/4 Inch Feed
Cum. Assays, Distribution.

Size Weight, ~ Wt, __oz/ton ___p__sac_t__ —cum, percent
Fraction percent pct. Au Ag Au Ag Aun Ag
+1/4" 24.1 24.1 0.019 025 238 20.4 23.8 20.4
-1/4 +10M 38.3 62.4 0.030 033  59.6 42.7 83.4 63.1
-10 +20M 8.9 113 0.016  0.31 9 9.5 90.7 72.6
-20 +35M 6.2 71.5 0.012 039 3.6 8.1 94.3 80.7
-35 +65M 34 80.9 0.009 0.28 1.6 34 95.9 84.1
-65 +100M 22 83.1 0.006 0.27 0.5 2.0 96.4 86.1

-100M 16.9 100.0 0.004 024 3.6 13.9 1000 ____100.0
Composite 100.0 0.019 030 100.0 _100.0
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Table 83. - Tail Screen Analysis Results, Bottle Leached Residue,
rface Bul 0 Percent Minus 1/4 Inch
Cum. Assays, Distribution,

Size Weight, Wt., oz/ton __percent cum, percent
Fraction percent pct. Au Ag  Au Ag Au Ag
+1/4" 21.4 214 0.059 0.13 22.0 16.5 22.0 16.5
-1/4 +10M 45.5 66.9 0.081 0.21 64.3 56.5 86.3 73.0
-10 +20M 9.1 76.0 0.039 0.13 6.1 7.0 92.4 80.0
-20 +35M 5.8 81.8 0.036 0.19 3.7 6.5 96.1 86.5
-35 +65M 32 85.0 0.030 0.18 1.7 35 97.8 90.0
-65 +100M 12 86.2 0.026 0.21 0.5 1.8 98.3 91.8

-100M 13.8 100.0 0.007 0.10 1.7 8.2 100.0 100.0
Composite 100.0 0,057 0.17 100.0  100.0
Table 84. - Tail Screen Analysis Results, Bottle Leached Residue,
Rhyolite §urfagg Bulk Ore, 80 Percent Minus 1/4 Inch Feed
Cum. Assays, Distribution,

Size Weight, Wit., oz/ton p rcent cum, percent
Fraction percent pct. Au Ag Ag Au Ag
+1/4" 19.5 19.5 0.019 0.15 41.6 25.0 41.6 25.0

-1/4 +10M 41.8 61.3 0.010 0.12 472 43.1 88.8 68.1
-10 +20M 9.5 70.8 0.003 0.12 34 9.5 92.2 77.6
20 +35M 6.3 77.1 0.003 0.11 2.2 6.0 944 83.6
-35 +65M 35 80.6 0.002 0.13 1.1 43 95.5 87.9
-65 +100M 1.6 82.2 0.002 0.12 0.0 1.7 95.5 89.6

-100M 17.8 100.0 0.002 0.07 4.5 104 100.0 100.0
Composite 100.0 0,009 012 1000 __100.0
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Table 85. - Tail Screen Analysis Results, Bottle Leached Residue,

Rhyolite Underground Bulk Ore, 80 Percent Minus 1/4 Inch Feed
Cum. Assays, Distribution,
Size Weight, Wit., oz/ton percen 1 cum, percent
Fraction percent pct. Au Ag Au Au Ag _
+1/4" 23.0 23.0 0.055 047 429 27 1 429 27.1
-1/4 +10M 39.7 62.7 0.034 043 456 43.0 88.5 70.1
-10 +20M 10.1 72.8 0.018  0.45 6.1 113 94.6 81.4
-20 +35M 4.9 TLi 0.008  0.37 1.4 4.5 96.0 85.9
-35 +65M 2.9 80.6 0.007  0.51 0.7 3.8 96.7 89.7
-65 +100M 14 82.0 0.006 048 0.3 1.8 97.0 91.5
-100M 18.0 100.0 0.005 0.19 3.0 8.5 1000 _ 100.0
Composite 100.0 0030 040 1000 _ 100.0
Table 86. - Tail Screen Analysis Results, Bottle Leached Residue,
Rhyolite nder: B Per s 1/4 Inch F
Cum. Assays, Distribution,
Size Weight, Wt., oz/ton percent cum. percent
Fraction percent pet. Au Ag Au Ag Au Ag
+1/4" 18.1 18.1 0.044 034 249 16.6 249 16.6
-1/4 +10M 40.4 58.5 0.042 042 53.0 45.6 71.9 62.2
-10 +20M 9.9 68.4 0.031 0.48 9.7 12.9 87.6 75.1
-20 +35M 3.1 73.5 0.026  0.52 4.0 12 91.6 82.3
-35 +65M 2.7 76.2 0.022  0.64 1.9 4.6 93.5 86.9
-65 +100M 2.0 78.2 0.020 0.59 1.2 3.2 94.7 90.1
-100M 21.8 100.0 0.008  0.17 53 9.9 1000 1000
Composite 100.0 0032 037 1000 100.0

Tail screen analysis results for the 1/4 inch leached residues show that residual gold
values were not evenly distributed throughout the various size fraction, but were enriched
in the plus 10 mesh fractions. Plus 10 mesh fractions averaged 61.7 percent of the tail
weight, but contained 87.6 percent of the residual gold. These data show that crushing the
feeds to 100 percent minus 10 mesh in size would be required to improve overall direct
agitated cyanidation gold recovery. Residual silver values were fairly evenly distributed
throughout the various size fractions.
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Overall metallurgical results for bottle roll tests conducted on the 200 mesh surface bulk
ore samples are provided in Table 87. Gold leach rate profiles are shown in Figure 12.
Triplicate tail assay results are provided in Table 88. Overall metallurgical results for 10,
65, 100, 150, and 200 mesh underground bulk ore samples are provided in Tables 89 and
90. Gold leach rate profiles are shown graphically in Figures 13 and 14. Triplicate tail
assay results are provided in Table 91. A summary of bottle test results conducted on the
bulk ore samples is provided in Table 92.

Table 87. - Overall Metallvreicai Results, Bottle Roll Tests,

Perc inus 2 sh F :
Metallurgical Results Sample '
Extraction: pct total Au Cloudburst  Granite Otz Vein  Rhyolite
in 2 hours 69.3 64.0 64.6 50.5
in 6 hours 89.0 81.5 82.3 60.0
in 24 hours 97.6 95.6 93.9 68.0
in 48 hours 97.6 97.9 94.4 76.0
in 72 hours 97.6 98.1 94.4 82.0
in 96 hours 97.6 98.1 94.4 85.0
Extracted, az Au/ton ore 0.040 0.051 0.117 0.017
Tail Assay, oz Au/ton? 0.001 0.001 0.007 0.003
Calc’d. Head, oz Au/ton ore 0.041 0.052 0.124 0.020
Head Grade, oz Au/ton ore? 0.037 0.069 0.133 0.026
Cyanide Consumed, Ib/ton ore 0.97 0.44 0.86 0.58
Lime Added, Ib/ton ore 9.2 11.5 11.1 9.7
Final Solution pH 10.7 11.1 11.5 10.7
Natural pH (40% Solids) 13 1.7 7.4 7.6
Ag Extracted, oz/ton ore 0.06 0.12 0.12 0.07
Ag Calc’d. Head, oz/ton ore 0.21 0.42 0.37 0.24

Ag Recovery, percent 28.6 28.6 324 29.2
1) Average of three. \
2) Average of all head grade determinations.
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Table 88. - Tail Assay Results, Bottle Leached Residues,

Surface Bulk Ore Samples, 80 Percent Minus 200 Mesh Feeds
Tail Assays, oz/ton

_demg__ﬁ_&mﬁ___m&m_&_

Au Ag Au Ag Ag Au Ag_

Initial 0.001 0.14 0.001 0.22 0.007 0.31 0.004  0.17
Duplicate 0.001 0.16 0.001 0.38 0.007 0.20 0.003 0.19
Triplicate 0.001 __ 0.36* 0.001 029 0008 925 0002 . _0.14
e 0.001 0.15 0.001 030 0007 025 0003 _ 017

Not used in average.

Overall metallurgical results show that the surface bulk ore samples were readily amena-
ble to direct cyanidation treatment at an 80 percent minus 200 mesh feed size. Gold
recoveries of 97.6, 98.1, 94.4, and 85.0 percent were achieved from the Cloudburst,
Granite, Quartz Vein, and Rhyolite samples, respectively, in 96 hours of leaching. Silver
recoveries ranged from 28.6 to 32.4 percent. Gold recovery rates were fairly rapid and
extraction was substantially complete in from 6 to 24 hours.

Cyanide consumptions were low and ranged from 0.44 to 0.97 pounds per to of ore.
Consumption rates were more rapid the first 6 hours of leaching. Lime requirements
were moderate and ranged from 9.2 to 11.5 pounds per ton of ore. Controlling pH was
not difficult.
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Table 89.- Overall Metallurgical Results, Bottle Roll Tests,
Rhyolite Underground Bulk Ore Sample
Metallurgical Results Feed Size
Extraction: pct total Au 10M 65M 100M 150M  200M
in 2 hours 19.5 46.9 62.8 67.8 67.6
in 6 hours 289 67.9 88.7 823 80.9
in 24 hours 43.4 82.9 89.5 94.2 91.1
in 48 hours 44.7 85.2 90.8 95.0 91.3
in 72 hours 46.1 86.9 91.8 95.0 913
in 96 hours 474 88.1 923 95.0 91.3
Exiracted, oz Au/ton ore 0.018 0.037 0.036 0.038 0.042
Tail Assay, oz Au/ton? 0.020  0.005 0.003  0.002  0.004
Calc’d. Head, oz Au/ton ore 0.038 0.042 0.039 0.040 0.046
Head Grade, oz Au/ton ore? 0046 0046  0.046 0046  0.046
Cyanide Consumed, lIb/ton ore 0.28 0.33 0.28 0.29 0.15
Lime Added, Ib/ton ore 72 7.7 7.9 7.6 10.0
Final Solution pH 10.9 11.0 11.0 11.0 10.9
Natural pH (40% Solids) 8.0 8.5 8.7 8.6 7.8
Ag Extracted, oz/ton ore 0.04 0.10 0.11 0.13 0.14
Ag Calc’'d. Head, oz/ton ore 0.43 0.47 0.49 0.53 0.55
Ag Recovery, percent 9.3 21.3 224 24.5 255,

1) Average of three.

2) Average of all head grade determinations.
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Bottle Tests, Rhyolite U/G Sample

Figure 13. — Gold Leach Rate Profiles,
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Table 90.- Overall Metallurgical Results, Bottle Roll Tests,
Rhyolite Breccia Underground Bulk Ore Sample
Metallurgical Results Feed Size
Extraction: pct total Au 10M 65SM 100M 150 200M
in 2 hours 26.3 66.5 67.6 113 68.7
in 6 hours 38.5 79.2 82.9 85.9 82.2
in 24 hours 52.6 87.2 89.0 914 90.6
in 48 hours 56.8 87.9 89.6 914 91.0
in 72 hours 57.6 88.0 90.0 914 91.1
in 96 hours 60.3 88.0 90.0 914 91.1
Extracted, oz Au/ton ore 0.041 0.066 0.063 0.064 0.072
Tail Assay, oz Au/ton” 0.027 0.009 0.007 0.006 0.007
Calc’d. Head, oz Au/ton ore 0.068 0.075 0.070 0.070 0.079
Head Grade, oz Au/ton ore? 0.075 0.075 0.075 0.075 0.075
Cyanide Consumed, 1b/ton ore 0.10 0.30 0.27 0.29 0.45
Lime Added, Ib/ton ore 3.2 5.0 5.0 54 6.2
Final Solution pH 11.0 11.1 11.0 11.0 11.0
Natural pH (40% Solids) 8.3 8.5 8.4 8.6 1.7
Ag Extracted, oz/ton ore 0.05 0.15 0.17 0.21 0.20
Ag Calc’d. Head, oz/ton ore 0.53 0.45 0.46 043 0.53
Ag Recovery, percent 94 333 37.0 48.8 371

1) Average of three.
2) Average of all head grade determinations.
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Feed Initi Duplicate Triplicate Average
Sample Size Au Ag Au Ag Au Ag. Au Ag
Rhyolite 10M 0.020 0.37 0.021 0.40 0.020 0.40 0.020 0.39
Rhyolite 65M 0.004 0.34 0.005 0.37 0.006 0.39 0.005 0.37
Rhyolite 100M 0.003 0.40 0.003 0.38 0.002 037 0.003 038
Rhyolite 150M 0.003 0.36 0.002 043 0.001 042 0.002 0.40
Rhyolite 200M 0.004 0.39 0.004 043 0.005 0.40 0.004 041
Rhy. Brec. 10M 0.030 0.51 0.027 0.38 0.025 0.55 0.027 0.48
Rhy. Brec. 65M 0.011 0.34 W07 0.30 0.010 0.27 0.009 0.30
Rhy. Brec. 100M 0.007 024 0.006 032 0.007 031 0.u07 0.29
Rhy. Brec. 150M 0.006 0.14 0.007 . 032 0.004 0.19 0.006 0.22

Rhy. Brec. 200M 0.008 0.32 0.006 032 0.006 034 . 0007 0.33

Metallurgical results show that the underground bulk ore samples were readily amenable
to direct cyanidation treatment at 80 percent minus 65, 100, 150, and 200 mesh feed sizes.
Underground bulk ore samples were not readily amenable at an 80 percent minus 10
mesh feed size. Gold recoveries achieved from the Rhyolite and Rhyolite Breccia ore
samples ranged from 47.4 to 95.0 percent, and from 60.3 to 91.4 percent, respectively, in
96 hours of leaching. Respective silver recoveries ranged from 9.3 to 25.5 percent, and
from 9.4 to 48.8 percent. The highest gold recoveries were achieved from the 150 mesh
feeds. However, gold recoveries were nearly the same for both samples at the four finest
feed sizes. Average gold recoveries achieved from the 65, 100, 150, and 200 mesh feeds
were 88.1, 91.2, 93.2, and 91.2 percent, respectively. These data indicate that the optimum
grind size for milling/cyanidation treatment is about 80 percent minus 100 mesh.

Gold recovery rates were fairly rapid for both underground bulk ore samples at all 5 feed
sizes, and gold extraction was substantially complete in from 6 to 24 hours. Gold recovery
rate, in general, increased with decreasing feed size.

Cyanide consumptions were low and ranged from 0.10 to 0.45 pounds per ton of ore.
Consumption rates were fairly constant throughout the 96 hour leaching cycles. Lime
requirements were low to moderate and ranged from 5.0 to 10.0 pounds per ton of ore.
Controlling pH was not difficult.
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T 2. - m f B Roll T Its, B i
Extracted, Calc’d Head, Recovery, Cyanide Lime
Feed 0z/ton oz/ton percent Cons., Added,

Sample Type _Size Au Ag Au Ag Au Ag Ib/ton Ib/ton
Cloudburst Surf 1/4" 0.016 0.01 0.032 0.14 50.0 71 043 50
Cloudburst Surf 200M  0.040 0.06 0041 021 976 286 097 9.2
Granite Surf 1/4" 0.042 0.02 0.061 0.32 68.9 63 0.24 3.2
Granite Surf  200M 0051 0.12 0.052 042 98.1 28.6 0.44 11.5
Qtz. Vein Surf 1/4" 0.073 0.04 0.130 0.21 56.2 19.0 0.60 23
Qtz. Vein Surf  200M 0.117 0.12 0.124 037 944 324 0.86 111
Rhyolite Surf 1/4" 0.011 0.01 0.020 0.13 55.0 T 0.76 59
Rhyolite Surf  200M 0.017 0.07 0.020 0.24 85.0 29.2 0.58 9.7
Rhyolite U/G 1/4" 0.013 0.04 0.043 0.44 30.2 9.1 0.21 8.2
Rhyolite U/G 10M 0.018 0.04 0.038 043 474 93 0.28 12
Rhyolite U/G 65M 0.037 0.10 0.042 047 88.1 213 033 T
Rhyolite U/G 100M 0.036 0.11 0.039 0.49 923 224 0.28 79
Rhyolite U/G 150M 0.038 0.13 0.040 0.53 95.0 24.5 0.29 76
Rhyolite U/G 200M 0.042 0.14 0.046 0.55 913 25.5 0.15 10.0
Rhy.Brec. U/G 1/4" 0035 005 0067 042 522 119 0.15 44
Rhy. Brec. U/G 10M 0.041 0.05 0.068 0.53 60.3 94 0.10 52
Rhy. Brec. U/G 65M 0066 0.15 0075 045 8.0 333 0.30 50
Rhy. Brec. U/G 100M 0063 017 0070 046 9.0 370 0.27 50
Rhy. Brec. U/G 150M 0064 021 0070 043 914 488 0.29 54
Rhy. Brec. U/G 200M 0072 020 0079 053 911 377 0.45 6.2

Fine grinding was effective in increasing overall gold recovery for all 6 bulk ore samples.
Gold recoveries achieved from the Cloudburst, Granite, Quartz Vein, and Rhyolite surface
bulk ore samples at the 200 mesh feed size were 47.6, 29.2, 38.2, and 30.0 percent higher,
respectively, than those achieved from the 1/4 inch feeds. Gold recoveries achieved from
the 100 mesh underground bulk ore sample feeds were 62.3 (Rhyolite) and 37.8 (Rhyolite
Breccia) percent higher than those achieved from the 1/4 inch feeds.

McCLELLAND LABORATORIES, INC.



Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -77-

COLUMN PERCOLATION LEACH TEST PROCEDURES AND RESULTS

Column percolation leach tests were conducted on the six Tiger bulk ore samples at two
feed sizes (nominal 2, and 3/8 inch) to determine precious metal recovery, recovery rate,
reagent requirements, and sensitivity to feed size under simulated heap leaching condi-
tions. The 2 inch feeds were mixed dry with S pounds lime per ton of ore before being
placed into the 15" I.D. x 8 high leaching columns. The 3/8 inch feeds were agglomer-
ated by adding 10 poun-is portland cement per ton of dry ore, wetting with water to a final
moisture content of about 6.5 weight percent, mechanically tumbling to affect agglomera-
tion, and curing in 6" L.D. x 8 high leaching columns for 72 hours before leaching.
Columns were loaded in a manner to minimize compaction and particle segr >gdiion.

Leaching was conducted by applying cyanide solution, equivalent to 2.0 pounds NaCN per
ton of solution, over the ore charges at a rate of 0.005 gpm/ft> of column cross-sectional
area. Pregnant solutions were collected each 24 hour period and volumes were measured
by weighing. Each pregnant solution was sampled and analyzed for gold and silver using
conventional A.A. methods. A.A. analyses were checked using the "lead boat" assay
method the first 10 days of leaching. Cyanide concentration and pH were determined for
each pregnant solution. Pregnant solutions were passed through three stage carbon
circuits for adsorption of dissolved values. Barren solutions were sampled, make-up
reagents were added, and were recycled to the ore charges daily. Rest cycles were
allowed when pregnant solution grades approached A.A. detection limits to determine if
subsequent pregnant solution grades could be improved. Ore charges were allowed to
soak in residual cyanide solution (columns drained) during rest cycles. Ore charges were
washed with water when leaching was completed to recover dissolved values and to
remove residual free cyanide (county requirement). Wash water was applied at the same
rate used for leaching. Moistures required to saturate ore charges (in process solution
inventory), for agglomeration, and retained moistures were determined. Drain down
volumes and drain down rates were established. Ore apparent bulk densities were
measured before and after leaching.

After leaching and washing, ore charges were removed from the columns and moisture
samples were taken immediately. Remaining leached residues were air dried, and were
blended and split to obtain sufficient sample for screen analysis to determine residual
precious metal content and distribution. Tail screening procedures and size fractions were
the same as for corresponding head screens to obtain recovery by size fraction data.

McCLELLAND LABORATORIES, INC.



Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -78-

Overall metallurgical results from the column leach tests are provided in Tables 93
through 98. Gold leach rate profiles are shown graphically in Figures 15 through 20. A
summary of column leach test results is provided in Table 99. Tail screen analysis results
and recovery by size fraction data are shown in Tables 100 through 123. Gold metallurgi-
cal balances are provided in Tables 124 through 135. Physical ore characteristic data are
provided in Table 136. Drain down rate test results are provided in Tables 137 through
146. Drain down rate profiles are shown in Figures 21 through 30. Pertinent daily
column leaching data for the column leach tests are provided in the Appendix to this

report.
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Table 93. - Overall Metallurgical Results, Column Leach Tests,

Cloudburst Surface Bulk Ore

Metallurgical Results Feed Size

Extraction: pct total Au 2" 3/8"
1st Effluent 2.6 4.0
in 5 days 114 22.5
in 10 days 154 34.0
in 15 days 18.3 39.5
in 20 days 20.3 42.0
in 30 days 23.1 45.3
in 43 days? 25.1 473
in 50 days 274 49.0
in 61 days 27.4 50.52
in 72 days - 52.59
in 75 days 29.1% 525
in 77 days 30.6 525

, in 84 days 3149 -

I in 90 days 314 -
Extracted, ozAu/ton ore 0.011 0.021
Tail Screen, ozAu/ton 0.024 0.019
Calculated Head, ozAu/ton ore 0.035 0.040
Head Grade, ozAu/ton ore” 0.037 0.037
Cyanide Consumed, Ib/ton ore 0.95 1.35
Cement Added, Ib/ton ore - 10.0
Lime Added, Ib/ton ore 5.0 -
Final Solution pH 10.7 11.2
pH After Water Wash 10.3 11.1
Ag Extracted, oz/ton ore 0.00 0.01
Ag Calculated Head, oz/ton ore 0.19 0.20
Ag Recovery, percent 0.0 5.0

1) 1st effluent after 7 day rest cycle.
' 2) 1st effluent after second 7 days rest cycle.
3) 1st effluent after 14 day rest cycle.
4) Begin water wash.
5) Average of all head grade determinations.
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Table 94. - Overall Metallurgical Results, Column Leach Tests,

81-

Granite Surface Bulk Ore
Metallurgical Results Feed Size
Extraction: pct total Au Pl 3/8"
1st Effluent 4.6 4.6
in 5 days 19.5 5.4
in 10 days 25.9 259
in 15 days 30.5 33.0
in 20 days 33.0 37.7
in 30 days 36.2 43.7
in 50 days 404 51.0
in 70 days 434 56.3
in 90 daysV 45.1 59.6
in 92 days 45.1 60.0
in 96 days - 60.0
Extracted, ozAu/ton ore 0.041 0.042
Tail Screen, ozAu/ton ' 0.050 0.028
Calculated Head, ozAu/ton ore 0.091 0.070
Head Grade, ozAu/ton ore? ; 0.069 0.069
Cyanide Consumed, Ib/ton ore 1.63 1.80
Cement Added, 1b/ton ore - 10.0
Lime Added, Ib/ton ore 5.0 -
Final Solution pH 10.6 109
pH After Water Wash 104 10.8
Ag Extracted, oz/ton ore 0.01 0.03
Ag Calculated Head, oz/ton ore 042 0.46
Ag Recovery, percent 24 6.5

1) Begin water wash.
2) Average of all head grade determinations
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Table 95. - Overall Metallurgical Results, Column Leach Tests,

Quartz Vein Surface Bulk Ore

Metallurgical Results Feed Size
Extraction: pct total Au 2 3/8"
1st Effluent 0.8 29
in 5 days 9.3 134
in 10 days 143 24.0
in 15 days 17.0 29.3
in 20 days 18.7 32.8
in 30 days 21.4 375
in 50 days 26.4 44.5
in 70 days 299 49.1
in 90 days? 32.6 52.6
in 93 days 33.1 52.8
in 96 days - 53.1
Extracted, ozAu/ton ore 0.044 0.069
Tail Screen, ozAu/ton : 0.089 0.061
Calculated Head, ozAu/ton ore 0.133 0.130
Head Grade, ozAu/ton ore? 0.133 0.133
Cyanide Consumed, Ib/ton ore 1.34 1.70
Cement Added, 1b/ton ore - 10.0
Lime Added, Ib/ton ore 5.0 -
Final Solution pH 10.6 11.1
pH After Water Wash 10.0 10.6
Ag Extracted, oz/ton ore 0.00 0.03
Ag Calculated Head, oz/ton ore 0.29 0.29
Ag Recovery, percent 0.0 10.3

- 1) Begin water wash.
2) Average of all head grade determinations
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Table 96. - Overall Metallurgical Results, Column Leach Tests,

Rhyolite Surface Bulk Ore

Metallurgical Results Feed Size
Extraction: pct total Au 2z 3/8"
: 1st Effluent 1.3 Bl
in 5 days 93 24.7
in 10 days 16.3 38.0
in 15 days 20.0 44,0
in 20 days 22.7 47.0
in 30 days 25.3 513
in 43 daysV 27.0 52.7
in 50 days 28.3 533
in 61 days? 29.0 533
in 72 days 30.0% 533
in 73 days 30.0 53.3%
in 76 days 30.0 533
in 77 days - 533
Extracted, ozAu/ton ore 0.009 0.016
Tail Screen, ozAu/ton 0.021 0.014
Calculated Head, ozAu/ton ore 0.030 0.030
. Head Grade, ozAu/ton ore¥ 0.026 0.026
Cyanide Consumed, 1b/ton ore 1.59 1.86
Cement Added, Ib/ton ore - 100
Lime Added, Ib/ton ore 5.0 -
Final Solution pH 10.6 11.1
pH After Water Wash 10.6 11.0
Ag Extracted, oz/ton ore 0.00 0.01
Ag Calculated Head, oz/ton ore 0.18 0.21
Ag Recovery, percent 0.0 4.8

1) 1st effluent after 7 day rest cycle.

2) 1st effluent after second 7 days rest cycle.
3) Begin water wash.

4) Average of all head grade determinations.
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Mr. Al Liguori/Magma Copper Company
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Table 97. - Overall Metallurgical Results, Column Leach Tests,

Rhyolite Underground Bulk Ore

-87-

Metallurgical Results Feed Size
Extraction: pct total Au 2 3/8"
1st Effluent 1.9 3.8
in 5 days 6.0 17.4
in 10 days 8.8 25.6
in 15 days 10.8 30.0
in 20 days 12.1 323
in 30 days 14.0 36.2
in 40 days 15.0 39.5
in 52 days 15.69 39.7
in 58 days 16.3 40.0
in 65 days 16.3 40.5
in 79 days® 16.7 41.0
in 91 days® 17.3 41.0
in 94 days 17.3 41.0
Extracted, ozAu/ton ore 0.009 0.016
Tail Screen, ozAu/ton 0.043 0.023
Calculated Head, ozAu/ton ore 0.052 0.039
Head Grade, ozAu/ton ore? 0.046 0.046
Cyanide Consumed, Ib/ton ore 1.56 1.83
Cement Added, 1b/ton ore - 10.0
Lime Added, Ib/ton ore 5.0 -
Final Solution pH 10.6 10.9
pH After Water Wash 10.5 10.9
Ag Extracted, oz/ton ore 0.01 0.03
Ag Calculated Head, oz/ton ore 0.45 0.43
Ag Recovery, percent 2 1.0

1) 1st effluent after 7 day rest cycle.

2) 1st effluent after second 7 days rest cycle.
3) Begin water wash.

4) Average of all head grade determinations.
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Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991

Table 98. - Overall Metallurgical Results, Column Leach Tests,
Rhyolite Breccia Underground Bulk Ore

-89-

Metallurgical Results Feed Size
Extraction: pct total Au 2 3/8"
1st Effluent 1.6 4.4
in 5 days 11.0 16.4
in 10 days 15.5 23.0
in 15 days 17.9 26.2
in 20 days 19.4 28.5
in 30 days 23.1 322
in 40 days 25.5 35.1
in 52 days 26.8Y 38.2
in 58 days 28.6 38.81
in 79 days® 31.8 42.2
in 90 days 338 44.4
in 110 days 35.2 48.1
in 126 days” 36.8 50.7
in 129 days 36.8 50.7
in 132 days - 50.7
Extracted, ozAu/ton ore 0.032 0.037
Tail Screen, ozAu/ton 0.055 0.036
Calculated Head, ozAu/ton ore 0.087 0.073
Head Grade, ozAu/ton ore? 0.075 0.075
Cyanide Consumed, lb/ton ore 1.37 2.90
Cement Added, Ib/ton ore - 10.0
Lime Added, 1b/ton ore 5.0 -
Final Solution pH 10.7 11.0
pH After Water Wash 10.1 10.4
Ag Extracted, oz/ton ore 0.01 0.04
Ag Calculated Head, oz/ton ore 0.54 0.49
Ag Recovery, percent 1.9 8.2

1) 1st effluent after 7 day rest cycle.

2) 1st effluent after second 7 days rest cycle.
3) Begin water wash.

4) Average of all head grade determinations.
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Table 99. - Summary of Column Leach Test Results,
Tiger Bulk Ore Samples
Extracted, Calc’d Head, Recovery CN-  Leach
Feed oz/ton oz/ton percent, Con., Time,

Sample Type Size Au Ag Au__Ag Au Ag _Ib/ton day

Cloudburst ~ Surf 2" 0.011 0.00 0.035 0.19 314 0.0 095 90
Cloudburst ~ Surf 3/8" 0.021 0.01 0.040 0.20 52.5 50 135 77
Granite Surf 2" 0.041 0.01 0.091 042 45.1 2.4 1.63 92
Granite Surf 3/8" 0.042 0.03 0.070 0.46 60.0 6.5 1.80 96
Qtz Vein Surf 2" 0.044 0.00 0.133 0.29 33.1 00 134 93
Qtz Vein Surf 3/8" 0.069 0.03 0.130 0.29 53.1 103 70 96
Rhyolite Surf 2" 0.009 0.00 0.030 0.18 30.0 0.0 1.59 77
Rhyolite Surf 3/8" 0016 0.01 0.030 0.21 533 4.8 1.86 77
Rhyolite u/Gg 2 0.009 0.01 0.052 045 17.3 22  1.56 94
Rhyolite Uu/G 3/8" 0.016 0.03 0.039 043 41.0 70 183 94
Rhy Brec u/G 2" 0.032 0.01 0.087 054 36.8 1.9 1.37 129
Rhy Brec U/G 3/8" 0.037 0.04 0.073 0.49 50.7 82 290 132

Metallurgical results show that the Tiger bulk ore samples were not amenable to heap
leaching treatment at a nominal 2 inch feed size. Gold recoveries ranged from 17.3 to
45.1 percent, and averaged 32.3 percent in from 77 to 129 days of leaching and washing.
Silver recoveries were poor at 2.4 percent or less.

Bulk ore samples, in general, were marginally amenable at a nominal 3/8 inch feed size.
Gold recoveries ranged from 41.0 to 60.0 percent, and averaged 51.8 percent in from 77 to
132 days of cyanide solution contact. Silver recoveries were low and ranged from 4.8 to
10.3 percent.

Highest gold recoveries, at both feed sizes, were achieved from the Granite surface ore
sample, and the lowest recoveries were achieved from the Rhyolite underground ore
sample. Gold recovery rates were fairly rapid for Cloudburst and Rhyolite (surface and
underground) feeds and extraction was substantially complete in 20 days of cyanide
solution application. Gold recovery rates were slow for Granite, Quartz Vein, and
Rhyolite Breccia feeds and extraction was progressing at a slower rate when cyanide
solution application was terminated. Additional gold values would be extracted with
longer leaching cycles, but at a very slow rate. Rest cycles were somewhat effective in
improving subsequent effluent grades, but had little effect on ultimate recovery or
recovery rate.
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Cyanide consumptions were low to high and ranged from 0.95 to 2.90 pounds per ton of
ore. Cyanide consumptions were higher for the finer feeds. Cyanide consumptions for
column leach tests are usually higher than those obtained in commercial production. It is
expected that commercial consumption for 3/8 inch feeds would not exceed 0.8 pounds
per ton of ore, respectively. The 5.0 pounds lime per ton of ore added to the 2 inch feeds
before leaching, and the 10 pounds portland cement added to the 3/8 inch feeds during
agglomeration pretreatment was sufficient to maintain protective alkalinity at above pH
10.6 and 10.9, respectively, throughout the leaching cycles.

Water washing was effective in decreasing subsequent effluent free cyanide concentrations
from about 1.8 to <0.1 pounds per ton of solution in from 3 to 6 days. Water swashing of
the 2 inch feeds was effective in decreasing effluent pHs from about 10.6 to 10.3. Water

washing of the 3/8 inch feeds was effective in decreasing effluent pHs from about 11.0 to

10.7.
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Table 100. - Tail Screen Analysis Results, Column Leached Residue,
Cloudburst Surface Bulk Ore, Minus 2 Inch Feed

Cum. Assays, Distribution,
Size Weight, Wt,, oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 2.0 2.0 0.010  0.17 0.8 1.6 0.8 1.6
2 +1" 353 313 0.024 0.18  35.1 33.7 35.9 353
-1 +3/4" 10.7 48.0 0.033 0.13 14.5 7.4 50.4 42.7
-3/4 +1/2" 12.0 60.0 0.042 020  20.7 12.6 71.1 553
-1/2 +1/4" 14.1 74.1 0.034 0.20 19.8 14.7 90.9 70.0
-1/4 +10M 13.0 87.1 0.014 0.22 7.4 153 98.3 85.3
-10 +20M 3.3 90.4 0.002  0.26 0.4 4.7 98.7 90.0
20 +35M 22 92.6 0.004 0.20 0.4 2.1 99.1 92.1
-35 +65M 1.4 94.0 0.002  0.17 0.1 1.1 99.2 93.2
-65M 6.0 100.0 0.003 0.21 0.8 6.8 100.0  100.0
Composite 100.0 0.024 0.19 100.0  100.0

Table 101. - Recovery By Size Fraction Data, Column Leach Test,
Cloudburst Surface Bulk Ore, Minus 2 Inch Feed

Size Weight, Percent Assays, ozAu/ton Au Recovery,
Fraction Head Tail Head Tail Percent
+2" 34 2.0 0.012 0.010 16.7
2 +1" 37.8 353 0.047 0.024 48.9
-1 +3/4" 10.4 10.7 0.049 0.033 32.7
-3/4 +1/2" 10.5 12.0 0.069 0.042 39.1
-1/2 +1/4" 22 14.1 0.055 0.034 382
-1/4 +10M 12.3 13.0 0.018 0.014 22.2
-10 +20M 3.4 33 0.008 0.002 75.0
-20 +35M 24 22 0.008 0.004 50.0
-35 +65M 1.6 1.4 0.011 0.002 81.8

-65M 6.0 6.0 0.052 0.003 94.2
Composite 100.0 100.0 0.043 0.024 44.2
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Table 102. - Tail Screen Analysis Results, Column Leached Residue,
Cloudburst Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Cum. Assays, Distribution,

Size Weight, Wit,, oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag

+3/8" 8.0 8.0 0.043 0.21 18.0 8.8 18.0 8.8
-3/8 +1/4" 19.1 27.1 0.040 0.24 40.2 23.7 58.2 32.5
-1/4 +10M 38.4 65.5 0.018 0.21 36.5 41.7 94.7 74.2
-10 +20M 10.8 76.3 0.006 0.24 3.2 13.4 97.9 87.6
-20 +35M 52 81.5 0.001 0.10 0.5 2.6 98.4 90.2
-35 +65M 4.7 86.2 0.001 0.10 0.0 2.6 98.4 92.8

-65M 13.8 100.0 0.002 0.10 1.6 7.2 100.0 100.0
Composite 100.0 0.019 0.19 100.0  100.0

Table 103. - Recovery By Size Fraction Data, Column Leach Test,
Cloudburst Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Size Weight, Percent Assays, ozAu/ton Au Recovery,

Fraction Head Tail Head Tail Percent
+3/8" 9.1 8.0 0.064 0.043 328

-3/8 +1/4" 20.1 19.1 0.046 0.040 13.0

-1/4 +10M 35.6 38.4 0.030 0.018 40.0

-10 +20M 10.6 10.8 0.018 0.006 66.7

20 +35M 7.1 52 0.016 0.001 93.8

-35 +65M 4.4 4.7 0.014 0.001 92.9
-65M 13:1 13.8 0.048 0.002 95.8

Composite 100.0 100.0 0.036 0.019 47.2

McCLELLAND LABORATORIES, INC.



Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -95-

Table 104. - Tail Screen Analysis Results, Column Leached Residue,
Granite Surface Bulk Ore, Minus 2 Inch Feed

Cum. Assays, Distribution,
Size Weight, Wit., oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 2.9 2.9 0.006 0.32 04 2.2 04 22
2 +1" 43.5 46.4 0.052 0.36 45.0 38.7 454 40.9
-1 +3/4" 10.0 56.4 0.071 0.47 14.1 11.6 59.5 52.5
-3/4 +1/2" 8.8 65.2 0.104 0.44 18.3 9.6 77.8 62.1
-1/2 +1/4" 10.5 5.7 0.063 0.44 13.2 11.3 91.0 73.4
-1/4 +10M 11.5 87.2 0.026 041 6.0 11.6 97.6. 85.0
-10 +20M 32 90.4 0.028 0.44 1.8 3.5 98.8 88.5
-20 +35M 24 92.8 0.010 0.38 0.4 2.2 99.2 90.7
-35 +65M 1.6 94.4 0.014 0.32 0.4 1.2 99.6 91.9
-65M 5.6 100.0 0.004 0.59 0.4 8.1 100.0 100.0
Composite 100.0 0.050 041 100.0 100.0

Table 105. - Recovery By Size Fraction Data, Column Leach Test,
Granite Surface Bulk Ore, Minus 2 Inch Feed

Size Weight, Percent Assays, 0zAu/ton Au Recovery,
Fraction Head Tail Head Tail Percent
+2" 0.0 2.9 0.000 0.006 N/A
2 +1" 512 43.5 0.073 0.052 28.8
-1 +3/4" 104 10.0 0.037 0.071 0.0
-3/4 +1/2° 7.5 8.8 0.184 0.104 43.5
-1/2 +1/4" 8.4 10.5 0.147 0.063 57.1
-1/4 +10M 9.9 11.5 0.105 0.026 752
-10 +20M 3.0 32 0.055 0.028 49.1
-20 +35M 2.5 24 0.056 0.010 82.1
-35 +65M i 1.6 0.058 0.014 75.9

-65M 5.6 5.6 0.174 0.004 97.7
Composite 100.0 100.0 0.091 0.050 45.1
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Table 106. - Tail Screen Analysis Results, Column Leached Residue,
Granite Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Cum. Assays, Distribution,

Size Weight, Wt., oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag

+3/8" 12.8 12.8 0.047 0.60 21.7 17.7 21.7 17.7
-3/8 +1/4" 233 36.1 0.036 042 303 22.6 52.0 403
-1/4 +10M 37.7 73.8 0.030 037 408 320 92.8 72.3
-10 +20M 8.2 82.0 0.009 0.40 2.5 7.6 95.3 79.9
-20 +35M 5.6 87.6 0.008 0.34 1.5 4.4 96.8 84.3
-35 +65M 3.7 91.3 0.005 0.36 0.7 3.0 97.5 87.3

-65M 8.7 100.0 0.008 0.63 25 12.7 100.0 100.0
Composite 100.0 0.028 043 1000 100.0

Table 107. - Recovery By Size Fraction Data, Column Leach Test,
Granite Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Size Weight, Percent Assays, 0zAu/ton Au Recovery,

Fraction Head Tail Head Tail Percent
+3/8" 13.1 12.8 0.073 0.047 35.6

-3/8 +1/4" 244 233 0.069 0.036 47.8

-1/4 +10M 35.1 37.1 0.057 0.030 47.4

-10 +20M 8.4 8.2 0.064 0.009 85.9

20 +35M 5.5 5.6 0.053 0.008 84.9

-35 +65M 4.5 37 0.086 0.005 94.2
-65M 9.0 8.7 0.130 0.008 93.8

Composite 100.0 100.0 0.070 0.028 60.0
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Table 108. - Tail Screen Analysis Results, Column Leached Residue,
Quartz Vein Surface Bulk Ore, Minus 2 Inch Feed

Cum. Assays, Distribution,
Size Weight, Wt., oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 4.5 4.5 0.040 0.15 2.0 24 2.0 24
-2 +1" 34.6 39.1 0.072 0.18 28.1 21.1 30.1 233
-1 +3/4" 13.9 53.0 0.109 0.29 17.1 13.6 47.2 37.1
-3/4 +1/2" 12.7 65.7 0.128 037 184 16.0 65.6 33.1
-1/2 +1/4" 13.5 79.2 0.120 036 183 16.7 83.9 69.8
-1/4 +10M 10.9 90.1 0.091 0.45 11,2 16.7 95.1 86.5
-10 +20M 2.7 92.8 0.074 0.49 23 4.4 97.4 90.9
20 +35M 1.8 94.6 0.057 053 1.1 3.4 98.5 94.3
-35 +65M 1.3 95.9 0.041 044 0.6 2.0 99.1 96.3
-65M 4.1 100.0 0.019  0.27 0.9 3.1 100.0 _100.0
Composite 100.0 0.089 029 100.0 100.0

Table 109. - Recovery By Size Fraction Data, Column Leach Test,
Quartz Vein Surface Bulk Ore, Minus 2 Inch Feed

Size Weight, Percent Assays, ozAu/ton Au Recovery,
Fraction Head Tail Head Tail Percent
+2" 0.5 4.5 0.060 0.040 333
2 +1" 40.7 34.6 0.123 0.072 41.5
-1 +3/4" 13.4 13.9 0.136 0.109 19.9
-3/4 +1/2" 10.9 12.7 0.171 0.128 25.1
-1/2 +1/4" 122 13.5 0.164 0.120 26.8
-1/4 +10M 11.0 10.9 0.129 0.091 29.5
-10 +20M 2.9 21 0.094 0.074 21.3
-20 +35M 23 1.8 0.081 0.057 29.6
-35 +65M 14 1.3 0.057 0.041 28.1

-65M 4.7 4.1 0.080 0.019 76.3
Composite 100.0 100.0 0.131 0.089 321
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Table 110. - Tail Screen Analysis Results, Column Leached Residue,
Quartz Vein Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Cum. Assays, Distribution,

Size Weight, Wit.,, oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag

+3/8" 6.3 6.3 0.074 0.37 1.1 8.9 7.7 8.9
-3/8 +1/4" 22 28.5 0.065 0.27 235 233 312 322
-1/4 +10M 41.0 69.5 0.075 0.23 50.2 36.6 81.4 68.8
-10 +20M 10.1 79.6 0.061 0.31 10.1 12.1 91.5 80.9
20 +35M 6.0 85.6 0.041 0.34 4.1 7.8 95.6 88.7
-35 +65M 3.0 88.6 0.028 0.26 1.3 3.1 96.9 91.8

-65M 114 100.0 0.017 0.18 31 8.2 100.0 100.0
Composite 100.0 0.061 026 100.0  100.0

Table 111. - Recovery By Size Fraction Data, Column Leach Test,
Quartz Vein Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Size Weight, Percent Assays, 0zAu/ton Au Recovery,

Fraction Head Tail Head Tail Percent
+3/8" 6.7 6.3 0.149 0.074 50.3

-3/8 +1/4" 21.6 22.2 0.142 0.065 54.2

-1/4 +10M 37.9 41.0 0.126 0.075 40.5

-10 +20M 9.7 10.1 0.111 0.061 45.0

20 +35M 13 6.0 0.091 0.041 54.9

-35 +65M 4.5 3.0 0.071 0.028 60.6
-65M 12.3 114 0.165 0.017 89.7

Composite 100.0 100.0 0.129 0.061 52.7
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Table 112. - Tail Screen Analysis Results, Column Leached Residue,
Rhyolite Surface Bulk Ore, Minus 2 Inch Feed

Cum. Assays, Distribution,
Size Weight, Wt,, oz/ton percent cum. percent
Fraction percent pct. Au _Ag Au Ag Au Ag
+2" 55 5.5 0.037 020 9.6 6.3 9.6 6.3
2 +1" 36.8 42.3 0.032 020 565 42.3 66.1 48.6
-1 +3/4" 8.5 50.8 0.020 028 8.1 13.7 74.2 62.3
-3/4 +1/2" 11.7 62.5 0.020 014 110 9.1 85.2 71.4
-1/2 +1/4" 135 76.0 0.010  0.17 6.7 13.1 91.9 84.5
-1/4 +10M 13.4 89.4 0.009  0.10 5.7 7.4 97.6 91.9
-10 +20M 3.1 92.5 0.007  0.10 0.9 1.7 98.5 93.6
20 +35M 2.0 94.5 0.007  0.10 0.5 12 99.0 94.8
-35 +65M 1.3 95.8 0.005 0.12 0.5 12 99.5 96.0
-65M 4.2 100.0 0.002 _ 0.17 0.5 4.0 100.0 _100.0
Composite 100.0 0.021 __0.18 100.0 100.0

Table 113. - Recovery By Size Fraction Data, Column Leach Test,
Rhyolite Surface Bulk Ore, Minus 2 Inch Feed

Size Weight, Percent Assays, ozAu/ton Au Recovery,
Fraction Head Tail Head Tail Percent
+2" 0.9 5.5 0.040 0.037 7.5
2 41" 40.7 36.8 0.049 0.032 34.7
-1 +3/4" 115 8.5 0.022 0.020 9.1
-3/4 +1/2" 10.2 11.7 0.031 0.020 35.5
-1/2 +1/4" 12.6 13.5 0.014 0.010 28.6
-1/4 +10M 12.8 13.4 0.013 0.009 30.8
-10 +20M 3.2 3.1 0.008 0.007 12.5
20 +35M 2.3 2.0 0.008 0.007 12.5
-35 +65M 1.3 1.3 0.010 0.005 50.0

-65M 4.5 4.2 0.027 0.002 92.6
Composite 100.0 100.0 0.031 0.021 323
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Table 114. - Tail Screen Analysis Results, Column Leached Residue,
Rhyolite Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Cum. Assays, Distribution,

Size Weight, Wt,, oz/ton percent cum. percent
Fraction percent pct. Au Ag Au _Ag Au Ag

+3/8" 7.8 7.8 0.021 0.17 11.9 6.7 11.9 6.7
-3/8 +1/4" 213 2.1 0.020 0.29 31.9 31.8 43.8 38.5
-1/4 +10M 36.0 65.1 0.018 0.15 48.1 27.7 91.9 66.2
-10 +20M 12.5 77.6 0.005 0.28 4.4 17.9 96.3 84.1
20 +35M 5.9 83.5 0.004 020 1.5 6.1 97.8 90.2
-35 +65M 4.6 88.1 0.003 0.14 0.7 3.1 98.5 98.3

-65M 11.9 100.0 0.002 0.11 1.3 6.7 100.0 100.0
Composite 100.0 0.014 0.20 100.0 100.0 :

Table 115. - Recovery By Size Fraction Data, Column Leach Test,
Rhvolite Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Size Weight, Percent Assays, ozAu/ton Au Recovery,

Fraction Head Tail Head Tail Percent
+3/8" 8.2 7.8 0.032 0.021 344

-3/8 +1/4" 19.0 213 0.041 0.020 512

-1/4 +10M 383 36.0 0.030 0.018 40.0

-10 +20M 11.5 125 0.013 0.005 61.5

-20 +35M 7.2 5.9 0.013 0.004 69.2

-35 +65M 4.2 4.6 0.012 0.003 75.0
-65M 11.6 11.9 0.050 0.002 96.0

Composite 100.0 100.0 0.031 0.014 54.8
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Table 116. - Tail Screen Analysis Results, Column Leached Residue,
Rhyolite Underground Bulk Ore, Minus 2 Inch Feed

Cum. Assays, Distribution, ‘
Size Weight, Wt., oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 4.3 4.3 0.089  0.66 8.9 6.4 8.9 6.4
2 +1" 19.3 23.6 0.070 0.47 314 20.9 403 273
-1 +3/4" 7.6 31.2 0.073 0.44 12.8 7.6 53.1 34.9
-3/4 +1/2" 11.6 42.8 0.047 040 128 10.6 65.9 45.5
-1/2 +1/4" 17.4 60.2 0.048 048 195 19.3 85.4 64.8
-1/4 +10M 21.1 81.3 0.023 0.40 114 19.3 96.5 84.1
-10 +20M ST 87.0 0.013 0.45 1.6 6.0 98.4 90.1
20 +35M 3.3 90.5 0.006  0.34 0.5 2.8 98.9 92.9
-35 +65M 1.9 924 0.006  0.34 0.2 14 99.1 94.3
-65M 7.6 100.0 0.005 033 0.9 3.7 100.0 _100.0
Composite 100.0 0.043 044 1000  100.0

Table 117. - Recovery By Size Fraction Data, Column Leach Test,
Rhyolite Underground Bulk Ore, Minus 2 Inch Feed

Size Weight, Percent Assays, 0zAu/ton Au Recovery,
Fraction Head Tail Head Tail Percent
+2" 24 4.3 0.093 0.089 4.3
2 +1" 21.1 19.3 0.081 0.070 13.6
-1 +3/4" 9.9 7.6 0.075 0.073 2.7
-3/4 +1/2" 1L7 11.6 0.071 0.047 33.8
-1/2 +1/4" 18.4 17.4 0.055 0.048 12.7
-1/4 +10M 20.4 21.1 0.028 0.023 17.9
-10 +20M 33 5.7 0.020 0.013 35.0
20 +35M 2.9 3.5 0.009 0.006 33.3
-35 +65M 1.8 1.9 0.008 0.006 25.0

-65M 6.1 7.6 0.019 0.005 73.7
Composite 100.0 100.0 0.054 0.043 20.4
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Table 118. - Tail Screen Analysis Results, Column Leached Residue,
Rhyolite Underground Bulk Ore, 80 Percent Minus 3/8 Inch Feed

Cum. Assays, Distribution,

Size Weight, Wt,, oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag

+3/8" 14.9 14.9 0.048 055 319 20.8 31.9 20.8
-3/8 +1/4" 15.9 30.8 0.039 047 274 19.0 59.3 39.8
-1/4 +10M 32.1 62.9 0.022 0.39 31.4 31.6 90,7 714
-10 +20M 11.0 73.9 0.010  0.31 4.9 8.6 95.6 80.0
-20 +35M 7.8 81.7 0.005 0.30 1.8 5.8 97.4 85.8
-35 +65M 4.0 85.7 0.007  0.39 1.3 4.1 98.7 89.9

-65M 14.3 100.0 0.002 __ 0.28 13 10.1 1000 100.0
Composite 100.0 0.023 040 100.0  100.0

Table 119. - Recovery By Size Fraction Data, Column Leach Test,
Rhyolite Underground Bulk Ore, 80 Percent Minus 3/8 Inch Feed

Size Weight, Percent Assays, ozAu/ton Au Recovery,

Fraction Head Tail Head Tail Percent
+3/8" 16.6 14.9 0.065 0.048 26.2

-3/8 +1/4" 18.5 15.9 0.054 0.039 27.8

-1/4 +10M 384 32.1 0.039 0.022 43.6

-10 +20M 8.3 11.0 0.017 0.010 41.2

20 +35M 5.3 7.8 0.016 0.005 68.8

-35 +65M 3.1 4.0 0.036 0.007 80.6
-65M 9.8 14.3 0.031 0.002 93.5

Composite 100.0 100.0 0.042 0.023 45.2
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Table 120. - Tail Screen Analysis Results, Column Leached Residue,
Rhyolite Breccia Underground Bulk Ore, Minus 2 Inch Feed

Cum. Assays, Distribution,
Size Weight, Wt., oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag
+2" 8.6 8.6 0.072 0.21 112 34 11.2 3.4
2 +1" 33.7 423 0.075 033 459 21.1 57.1 24.5
-1 +3/4" 10.7 53.0 0.040 0.72 7.8 14.6 64.9 39.1
-3/4 +1/2" 10.9 63.9 0.047 0.75 9.3 15.5 74.2 54.6
-1/2 +1/4" 12.1 76.0 0.050 0.51 11.1 11.8 85.3 66.4
-1/4 +10M 10.8 86.8 0.042 0.67 82 13.7 93.5 80.1
-10 +20M 33 90.1 0.037 0.67 22 42 95.7 84.3
-20 +35M 2.2 92.3 0.037 0.70 1.4 2.8 97.1 87.1
-35 +65M 1.6 93.9 0.036 0.65 1.1 1.9 98.2 89.0
-65M 6.1 100.0 0.016 0.95 1.8 11.0 100.0 100.0
Composite 100.0 0.055 0.53 100.0 100.0

Table 121. - Recovery By Size Fraction Data, Column Leach Test,
Rhyolite Breccia Underground Bulk Ore, Minus 2 Inch Feed

Size Weight, Percent Assays, ozAu/ton Au Recovery,
Fraction Head Tail Head Tail Percent
+2" 10.3 8.6 0.090 0.072 20.0
2 +1" 42.1 33.7 0.097 0.075 22.7
-1 +3/4" 9.4 10.7 0.051 0.040 21.6
-3/4 +1/2" 8.6 10.9 0.097 0.047 51.5
-1/2 +1/4" 10.2 12.1 0.077 0.050 35.1
-1/4 +10M 9.0 10.8 0.066 0.042 364
-10 +20M 25 33 0.051 0.037 215
20 +35M 1.9 2.2 0.051 0.037 27.5
-35 +65M 1.4 1.6 0.047 0.036 23.4

-65M 4.6 6.1 0.092 0.016 82.6
Composite 100.0 100.0 0.084 0.055 34.5
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Table 122. - Tail Screen Analysis Results, Column Leached Residue,
Rhyolite Breccia Underground Bulk Ore, 80 Percent Minus 3/8 Inch Feed

Cum. Assays, Distribution,

Size Weight, Wt., oz/ton percent cum. percent
Fraction percent pct. Au Ag Au Ag Au Ag

+3/8" 24.7 24.7 0.048 0.37 33.0 20.2 33.0 20.2
-3/8 +1/4" 16.1 40.8 0.034 043 15.3 15.3 48.3 35.5
-1/4 +10M 29.5 70.3 0.037 0.52 30.3 34.0 78.6 69.5
-10 +20M 9.7 80.0 0.029 0.54 7.8 11.6 86.4 81.1
-20 +35M 4.0 84.0 0.028 0.62 3.1 5.6 89.5 86.7
-35 +65M 4.0 88.0 0.029 0.59 33 53 92.8 92.0

-65M 12.0 100.0 0.022 0.30 1.2 8.0 100.0 100.0
Composite 100.0 0.036 045 100.0 100.0

Table 123. - Recovery By Size Fraction Data, Column Leach Test,
Rhyolite Breccia Underground Bulk Ore, 80 Percent Minus 3/8 Inch Feed

Size Weight, Percent Assays, 0zAu/ton Au Recovery,.

Fraction Head Tail Head Tail Percent
+3/8" 227 24.7 0.074 0.048 35.1

-3/8 +1/4" 14.7 16.1 0.080 0.034 57.5

-1/4 +10M 291 29.5 0.077 0.037 51.9

-10 +20M 9.6 9.7 0.049 0.029 40.8

-20 +35M 6.3 4.0 0.052 0.028 46.2

-35 +65M 4.7 4.0 0.048 0.029 39.6
-65M 12.9 12.0 0.106 0.022 79.2

Composite 100.0 100.0 0.075 0.036 52.0

Tail screen analysis results for the 2 inch Granite surface ore leached residue show that
residual gold values were fairly evenly distributed throughout the various size fractions.
Tail screen analysis results for the remaining 2 inch leached residues show that residual
gold values were not evenly distributed throughout the various size fractions, but were
enriched in the plus 1/4 inch size fractions. Plus 1/4 inch fractions averaged 72.4 percent
of the tail weight, but contained 88.9 percent of the residual gold.
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Tail screen analysis results for the 3/8 inch Rhyolite Breccia U/G ore leached residue
show that residual gold values were fairly evenly distributed throughout the various size
fractions. However, slight enrichment of residual gold values was observed in the plus 3/8
inch size fraction. The plus 3/8 inch fraction was 24.7 percent of the tail weight, but
contained 33.0 percent of the residual gold. Tail screen analysis results for the remaining
3/8 inch leached residues show that residual gold values were not evenly distributed
throughout the various size fractions, but were enriched in the plus 10 mesh size fractions.
Plus 10 mesh fractions averaged 67.4 percent of the tail weight, but contained 90.3 percent
of the residual gold. Residual silver values were fairly evenly distributed throughout the
various size fractions each composite, at both feed sizes. Tail screen analysis results show
that crushing the Tiger bulk ore samples to minus 1/4 inch in size would imprcve overall
gold recovery with subsequent heap leaching treatment, but only slightly. Recovery by size
fraction data indicate that grinding the feeds to minus 65 mesh, or finer, is required for
maximum liberation of gold values for dissolution by cyanide.

Table 124. - Gold Metallurgical Balances, Column Leach Test,
Cloudburst Surface Bulk Ore, Nominal 2 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.011 0.011 0.013
Tail Screen, ozAu/ton 0.024 0.024 0.024
Calc’d Head, ozAu/ton ore 0.035 0.035 0.037
Au Recovery, percent 314 314 35.1
Deviation, ozAu/ton ore* N/A 0.000 0.002
Precision, percent 100.0 100.0 94.6

* Deviation from solution versus tail balance.

Table 125. - Gold Metallurgical Balances, Column Leach Test,
Cloudburst Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.021 0.020 0.018
Tail Screen, ozAu/ton 0.019 0.019 0.019
Calc’d Head, ozAu/ton ore 0.040 0.039 0.037
Au Recovery, percent 52.5 51.3 48.6
Deviation, ozAu/ton ore* N/A 0.001 0.003
Precision, percent 100.0 97.5 92.5

* Deviation from solution versus tail balance.
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Table 126. - Gold Metallurgical Balances, Column Leach Test,
Granite Surface Bulk Ore, Minus 2 Inch Feed

Balance

Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.041 0.042 0.019
Tail Screen, ozAu/ton 0.050 0.050 0.050
Calc’d Head, ozAu/ton ore 0.091 0.092 0.069
Au Recovery, percent 45.1 45.7 27.5
Deviation, ozAu/ton ore* N/A 0.001 0.022
Precision, percent 100.0 98.9 75.8

* Deviation from solution versus tail balance.

Table 127. - Gold Metallurgical Balances, Column Leach Test,

Granite Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.042 0.042 0.041
Tail Screen, ozAu/ton 0.028 0.028 0.028
Calc’d Head, ozAu/ton ore 0.070 0.070 0.069
Au Recovery, percent 60.0 60.0 59.4
Deviation, ozAu/ton ore* N/A 0.000 0.001
Precision, percent 100.0 100.0 98.6

* Deviation from solution versus tail balance.

Table 128. - Gold Metallurgical Balances, Column Leach Test,
Quartz Vein Surface Bulk Ore, Minus 2 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.044 0.043 0.044
Tail Screen, ozAu/ton 0.089 0.089 0.089
Calc’d Head, ozAu/ton ore 0.133 0.132 0.133
Au Recovery, percent 33.1 32.6 33.1
Deviation, ozAu/ton ore* N/A 0.001 0.000
Precision, percent 100.0 99.2 100.0

* Deviation from solution versus tail balance.

McCLELLAND LABORATORIES, INC.



Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -107-

Table 129. - Gold Metallurgical Balances, Column Leach Test,
Quartz Vein Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.069 0.068 0.072
Tail Screen, ozAu/ton 0.061 0.061 0.061
Calc’d Head, ozAu/ton ore 0.130 0.129 0.133
Au Recovery, percent 53.1 2.7 54.1
Deviation, ozAu/ton ore* N/A 0.001 0.003
Precision, percent 100.0 99.2 97.7

* Deviation from solution versus tail balance.

Table 130. - Gold Metallurgical Balances, Column Leach Test,
Rhyolite Surface Bulk Ore, Minus 2 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail

Extracted, ozAu/ton ore 0.009 0.010 0.005
Tail Screen, ozAu/ton 0.021 0.021 0.021
Calc’d Head, ozAu/ton ore 0.030 0.031 0.026
Au Recovery, percent 30.0 32.3 19.2
Deviation, ozAu/ton ore* N/A 0.001 0.004
Precision, percent 100.0 96.8 86.7

* Deviation from solution versus tail balance.

Table 131. - Gold Metallurgical Balances, Column Leach Test,
Rhyolite Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.016 0.017 0.012
Tail Screen, ozAu/ton 0.014 0.014 0.014
Calc’d Head, ozAu/ton ore 0.030 0.031 0.026
Au Recovery, percent 533 54.8 46.2
Deviation, ozAu/ton ore* N/A 0.001 0.004
Precision, percent 100.0 96.8 86.7

* Deviation from solution versus tail balance.
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Table 132. - Gold Metallurgical Balances, Column Leach Test,
Rhyolite Underground Bulk Ore, Minus 2 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.009 0.010 0.003
Tail Screen, ozAu/ton 0.043 0.043 0.043
Calc’d Head, ozAu/ton ore 0.052 0.053 0.046
Au Recovery, percent 1£3 18.9 6.5
Deviation, ozAu/ton ore* N/A 0.001 0.006
Precision, percent 100.0 98.1 88.5

* Deviation from solution versus tail balance.

Table 133. - Gold Metallurgical Balances, Column Leach Test,

Rhyolite Underground Bulk Ore, 80 Percent Minus 3/8 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.016 0.014 0.023
Tail Screen, ozAu/ton 0.023 0.023 0.023
Calc’d Head, ozAu/ton ore 0.039 0.037 0.046
Au Recovery, percent 41.0 37.8 50.0
Deviation, ozAu/ton ore* N/A 0.002 0.007
Precision, percent 100.0 94.9 84.8

* Deviation from solution versus tail balance.

Table 134. - Gold Metallurgical Balances, Column Leach Test,
Rhyolite Breccia Underground Bulk Ore, Minus 2 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail

Extracted, ozAu/ton ore 0.032 0.025 0.020
Tail Screen, ozAu/ton 0.055 0.055 0.055
Calc’d Head, ozAu/ton ore 0.087 0.080 0.075
Au Recovery, percent 36.8 313 26.7
Deviation, 0zAu/ton ore* N/A 0.007 0.012
Precision, percent 100.0 92.0 86.2

* Deviation from solution versus tail balance.
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Table 135. - Gold Metallurgical Balances, Column Leach Test,
Rhyolite Breccia Underground Bulk Ore, 80 Percent Minus 3/8 Inch Feed

Balance
Sol. vs Tail Carbon vs Tail Head vs Tail
Extracted, ozAu/ton ore 0.037 0.038 0.039
Tail Screen, ozAu/ton 0.036 0.036 0.036°
Calc’d Head, ozAu/ton ore 0.073 0.074 0.075
Au Recovery, percent 50.7 514 52.0
Deviation, ozAu/ton ore* N/A 0.001 0.002
Precision, percent 100.0 98.6 97.3

* Deviation from solution versus tail balance.

Head versus tail metallurgical balances were based on average head grades and tail screen
results. Metallurgical balances agreed fairly closely. In general, metallurgical balances
were within 10 percent experimental precision limits. However, head versus tail metallur-
gical balances did not agree generally within those precision limits that metallurgical
balance is considered the least reliable.
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Table 136. - Physical Ore Characteristic Data, Column Leach Tests. Tiger Bulk Ore Samples

Ore Moisture, weight percent Bulk Density,
- Sample Feed Wt For To Saturate* Ib/ft>
Sample Type Size Ibs. Agglomeration __Ore Charge Retained _ Before  After
Cloudburst  Surf 2" 693.7 - 9.0 6.0 95.55 97.33
Cloudburst  Surf 3/8" 118.3 6.9 12.3 7.6 86.52 86.52
Granite Surf 2" 697.9 - 7.1 5.7 96.50 98.42
Granite Surf 3/8" 119.0 6.1 11.9 8.0 90.09 90.65
Qtz Vein Surf 2 682.0 - 7.5 4.2 92.08 94.13
Qtz Vein Surf 3/8" 119.9 6.5 12.0 7.2 89.35 89.35
Rhyolite Surf 2 672.5 - 8.2 50 9136 93.41
Rhyolite Surf 3/8"  118.7 £5 12.1 83 86.79 86.79
Rhyolite U/G 2" 697.9 - 10.8 7.2 97.01 97.68
Rhyolite U/G 3/8" 119.3 6.1 12.4 9.8 8891 89.16
Rhy Breccia U/G 2" 698.0 - 7.0 52 99.52 100.16
Rhy Breccia U/G 3/8" 119.8 6.2 11.6 7.3 93.38 93.66

* Includes moisture used for agglomeration.

Physical ore characteristic data show that little "slumping" occurred during leaching.
Bulk densities were nearly the same before and after leaching. Moistures required to
saturate the ore charges, for agglomeration, and retained moistures were low. No perco-
lation, fines migration, or solution channeling problems were encountered during
leaching. Visual examination of the agglomerated leached residues confirmed that
contained fines remained fixed to coarser ore particles throughout leaching and washing

cycles.

McCLELLAND LABORATORIES, INC.



I Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -111-

Table 137. - Drain Down Rate Test, Column Leached Residue,
Cloudburst Surface Bulk Ore, Minus 2 Inch Feed
Drain Down

Effluent Solution

Time, Cumulative

Hours Liters gal/ton ore
0.08 0.052 0.04
0.25 0.178 0.18
0.50 0.232 0.36
1.00 0.552 0.78
2.00 1.005 1.54
4.00 1.084 2.36
8.00 1.027 3.14
12.00 0.454 3.49
24.00 0.757 4.07
36.00 0.353 4.34
48.00 0.236 4.52
72.00 0.360 4.79
96.00 0.241 497
120.00 0.159 5.09

McCLELLAND LABORATORIES, INC.
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Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -113-

Table 138. - Drain Down Rate Test, Column Leached Residue,
Cloudburst Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Drain Down
Effluent Solution
Time, Cumulative
Hours Liters gal/ton ore
0.08 0.031 0.14
0.25 0.048 0.35
0.50 0.079 0.70
1.00 0.082 1.07
2.00 0.099 1.51
4.00 0.121 2.05
8.00 0.114 2.56
12.00 0.056 2.81
24.00 0.097 3.24
36.00
48.00 0.088 3.63
72.00 0.045 3.83
96.00 0.030 3.96
120.00 0.024 4,07

McCLELLAND LABORATORIES, INC.
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C. Leached Residue, Cloudburst Surf Ore

Figure 22. — Drain Down Rate Profile,
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Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -115-

Table 139. - Drain Down Rate Test, Column Leached Residue,
Granite Surface Bulk Ore, Minus 2 Inch Feed

Drain Down
Effluent Solution
Time, Cumulative
Hours Liters gal/ton ore
0.08 0.181 0.14
0.25 0.292 0.36
0.50 0.422 0.68
1.00 0.831 1.31
2.00 1.041 2.10
4.00 0.904 2.78
8.00 0.704 3.31
12.00
24.00 0.803 3.92
36.00
48.00 0.696 4.45
72.00 0.384 4.74
96.00 0.223 491
120.00 0.124 5.00

McCLELLAND LABORATORIES, INC.



Cumulative Drain Down, gal./ton ore

Figure 23. — Drain Down Rate Profiie,
C. Leached Residue, Granite Surf Ore '
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Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -117-

Table 140. - Drain Down Rate Test, Column Leached Residue,
Granite Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed
| Drain Down
Effluent Solution

Time, Cumulative

Hours Liters gal/ton ore
0.08 0.016 0.07
0.25 0.033 0.21
0.50 0.049 0.42
1.00 0.097 0.85
2.00 0.262 2.00
4.00 0.295 3.30
8.00 0.431 5.20
12.00 0.291 6.48
24.00 0.261 7.63
36.00 0.140 8.25
48.00 0.062 8.52
72.00 0.000 8.52
96.00 0.000 8.52
120.00 0.000 8.52

McCLELLAND LABORATORIES, INC.
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Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -119-

Table 141. - Drain Down Rate Test, Column Leached Residue,
Quartz Vein Surface Bulk Ore, Minus 2 Inch Feed

Drain Down
Effluent Solution

Time, Cumulative

Hours Liters gal/ton ore
0.08 0.172 0.13
0.25 0.308 0.37
0.50 0.349 0.64
1.00 0.597 1.10
2.00 1.081 1.94
4,00 1.937 3.44
8.00 1.742 4,79
12.00 1.380 5.86
24.00 2.217 7.58
36.00 1.302 8.59
48.00 0.836 9.24
72.00 0.817 9.87
96.00 0.438 10.21
120.00 0.261 10.41

McCLELLAND LABORATORIES, INC.



Cumulative Drain Down, gal./ton ore
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Mr. Al Liguori/Magma Copper Company
MLI Job Nos. 1530 and 1552 - May 10, 1991 -121-

Table 142. - Drain Down Rate Test, Column Leached Residue,
Quartz Vein Surface Bulk Ore, 90 Percent Minus 3/8 Inch Feed

Drain Down
Effluent Solution

Time, Cumulative

Hours Liters gal/ton ore
0.08 0.001 0.01
0.25 0.003 0.02
0.50 0.003 0.03
1.00 0.006 0.05
2.00 0.012 0.10
4.00 0.024 0.20
8.00 0.172 0.96
12.00 0.216 1.91
24.00 0.131 2.49
36.00 0.121 3.02
48.00 0.060 3.28
72.00 0.051 3.50
96.00 0.036 3.66
120.00 0.033 3.80

McCLELLAND LABORATORIES, INC.
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I MLI Job Nos. 1530 and 1552 - May 10, 1991 -123-

Table 143. - Drain Down Rate Test, Column Leached Residue,
Rhyolite Surface Bulk Ore, Minus 2 Inch Feed

Drain Down
Effluent Solution

Time, Cumulative

Hours Liters _gal/ton ore
0.08 0.222 0.17
0.25 0.391 0.48
0.50 0.454 0.84
1.00 0.820 1.48
2.00 1.184 241
4.00 1.363 3.48
8.00 1.035 4.29
12.00 0.511 4.69
24.00 0.790 5.31
36.00 0.391 5.62
48.00 0.647 6.12
72.00 0.123 6.22
96.00 0.374 6.51
120.00 0.160 6.63

McCLELLAND LABORATORIES, INC.
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