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During the period September 1989 to January 1990 a testwork program covering
gold association determination, flotation testwork and cyanidation was carried out on a series of
Giant Yellowknife products.

The overall objectives of the program were:

a to review gold association in selected products of Giant Yellowknife operation

b) to study the fundamentals of Giant Yeilowknife ore flotation and improve gold recovery
from the ore

c) to study the cyanidation response of selected products of Giant Yellowknife and

d) to examine possibie routes to improve gold recovery from calcine residue of Giant
Yellowknife.

The flotation testwork provided information on the fundamentals of flotation of mill
feed. A flowsheet incorporating a scavenger cleaner was developed and gave the following
resuit.

Grade Becovery
Au(g/t) S (%) Au (%) S(%)
Rougher Concentrate and
Scavenger Cleaner Concentrate 107.5 22.2 88.1 91.7

This result compared favourably with the laboratory result for the existing Giant
Yellowknife flotation circuit.

Abstract



INTRODUCTION

This report details thé results of testwork conducted on samples of ore and
products from Giant Yellowknife Mine, Yellowknife, North-West Territories. The samples were
submitted by Giant Yellowknife Mines Limited.

The test program consisted of chemical and sizing analysis of samples received,
gold association investigations, flotation testwork on mill feed sample and cyanidation testwork on

several of the samples received.

The results and direction of testwork were discussed during the course of the
program in telephone conversations with Mr. Brad Starcheski of Giant Yellowknife Mines Limited.

LAKEFIELD RESEARCH

R.S. Salter
General Manager

K. SAM

K.W. Sarbutt
Manager - Mineral Processing

I. Dymov / Steve R. Williams
Senior Metallurgists

Experimental Work by: Laurie Paquette
Steve Ackerman
Laurie McEachern, Technicians
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This program was to establish some insight into goid losses from the Giant
Yellowknife operation and develop, where possible, routes for improvement in total Au recovery.

The objectives of this program were to:

M Determine the gold association of selected plant products.
(2) Study the fundamentals of plant flotation and using this information, try to improve
flotation circuit performance.
(3) Study the cyanidation recovery of ore and selected products of flotation.
(4) Study possible improvements in Au recovery from calcine residues.

Summary



1. __SAMPLE DESCRIPTION

Nine samples were received at Lakefield Research on September 6th, 1989
(Lakefield Reference Number LR 8932690). The weights are listed below.

1. Roaster Feed 11.4 kg
2. Transfer Dust 10.2 kg
3. Roaster Calcines 14.2 kg
4. Calcine Residue 14.6 kg
5. Classifier Overflow 8.8 kg

6. Flotation Tails 10.6 kg
7. Hot Cottrell Dust 8.2 kg

8. Dust Treatment Residue 10.2 kg
9. Mill Feed 275 kg

For samples 1 - 8 representative samples were riffled out for head assaying and
screen/cyclosizing analyses. The samples were prepared into 500 g lots for future work.

For the larger mill feed sample, all the sample was crushed down to -1/2 inch and
then one quarter riffled out and further reduced to -10 mesh. The -10 mesh material was then
prepared in 2 kg charges for flotation testwork.

L1 __ Head Apalysis and Size

The assay heads are given in Table 1. In Table 2 are the size fraction analyses
and assay on mesh distributions.

The assay on mesh distributions are presented graphically in Figures 1 and 2.
Most of the gold in the calcine residue occurs in the +24, -74 micron fraction. The
maijority of the gold in the dust treatment residue is in the -9 micron fraction. 29.8% of the gold

lost in the flotation tails in in the -10 micron fraction. This compares with only 8.0% of gold in this
fraction in the mill feed sample and shows that gold recovery of this fraction is poor in flotation.

Summary



Table No. 1 - Head Assays

Assays

Sample Au As S S(py) Sb
(g/t) (%) (%) (calc.) (%)

Roaster Feed 104 9.36 21.3 17.3 -

Transfer Dust 129 1.96 11.2 - -

Roaster Calcine 137 1.75 4.66 - -

Calcine Residue 2.40 1.46 4.24 - -
Hot Cottrell Dust 49.6 2.61 1.23 - 0.39

Dust Treatment Residue 8.13 3.03 1.33 - -

Classifier O/F 9.90 1.07 2.79 2.33 -

Flotation Tail 0.73 0.076 0.06 0.03 -
Mill Feed 9.75 0.75 1.93 1.61 0.025

Note:

S(py) is pyrite content. This number has been calculated assuming 46% As in arsenopyrite
and 53.4% S in pyrite; all arsenic is associated with arsenopyrite and all sulfur is associated

with these two sulphide minerals.
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2.0 GOLD ASSOCIATION TESTWORK

The gold association in each of the 8 products was determined using a sequential

leaching program.

The amount of exposed gold was determined by leaching the sample for 24
hours at 2 g/L NaCN solution. The residue was repulped and leached in 150 g/L NaOH solution at
20% solids for 2 hours to decompose the arsenates. The puip was then filtered and the residue
washed, repuiped and cyanided at 20 g/L NaCN for 2 hours to recover the liberated gold that was
associated with the arsenates. A hot aqua regia leach was then applied to break down the
sulphides and gold associated with the sulphides. The gold remaining in the residue was
considered to be associated with insoluble gangue.

A flowsheet for this process is given in Figure 3.

The results from the gold association testwork are given in Table 3.

Summary



24 hours

20% solids

2 g/L NaCN
pH = 10.5-11.0

2 hr at 100°C
20% solids
150 g/L. NaOH

2hr
20 g/L NaCN
20% solids

(2) x 2 hr at 80-100°C
20% solids

14

Gold Association Test
- Flowsheet

250 g Sample

'

Cyanidation

'

Filter

'

NaOH Leach

'

Filter

'

Cyanidation

'

Filter

'

Aqua Regia Leach

'

Filier

Exposed Gold

Gold associated with
arsenates

j—————m Gold associated with

sulphides

Residue —» Gold associated with silicates

Summary
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Table No. 3
Product Roaster Transfer (Roaster Calcine Hot Dust Classifier |Flotation

Feed Dust Calcine Residue Cottrell {Treatment|Overflow |Tails

Dust Residue

Available Gold 43.70 81.80 86.40 33.00 85.60 8.50 30.90 38.80
Arsenate Au 1.50 10.00 7.60 43.50 12.40 83.70
Sulphide Au 54.50 8.10 5.80 19.30 1.70 5.30
Other Gold 0.30 0.10 0.30 4.20 0.30 2.50 69.1* 61.2°
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Head(calc.) gpt AU 99.9 144 117 2.65 45.8 7.12 10.5 0.98
Repeat of above
Product Calcine Dust

Residue Treatment

Residue

Available Gold 23.2
Arsenate Au 15.1 84.1
Sulphide Au 60.4
Other Au 1.3 15.9
Total 100 100
Head(calc.) gpt Ad 4.27 9.01

*This is gold in all other forms except exposed gold

caicine.

The cyanidable gold content is seen to be increasing through the roasting
stages, going from 43.7% in roaster feed to 81.8% in the transfer dust and 86.4% in the roaster

The available gold content in the calcine residue was surprisingly high at 33.0%.
A repeat of this (Test 16) has the level at 23.2%. However there is a large discrepancy in head
assay between these two tests. The reason for this head variance is unknown but as can be seen
from the repeat test there is also a large disagreement in the gold associated with sulphides.

The Hot Cottrell dust has 85.6% available gold and this is reduced to 8.5% in the
dust treatment residue after process cyanidation.

Summary
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In the dust treatment residue the goid is predominantly associated with arsenates
(83.7%). The arsenate gold association of the calcine residue is aiso high at 43.5% although the
repeat test gave only 15.1%. The gold association for dust treatment residue was also repeated
(Test 14) and gave similar results to the first test. On the repeat test, total available gold and gold
associated with arsenates was determined to be 84.1%.

Summary



3.1 Batch Grinding Tests

17

Test charges of 2.0 kg of mill feed were subjected to batch stage grinding in a

Denver laboratory ball mill to determine the grind time necessary to produce target feed size.

These results are summarized on Table 4 and presented graphically on Figure 4.

Based on this data a primary grind of 13 minutes was selected to give 55% -200

mesh for flotation testwork.

Table 4
Test Grind -200 -400
No. Time (min) mesh (%) mesh (%)
10D 10 42.5 32.5
10A 20 74.7 54.8
10B 30 90.8 69.5
10C 40 95.3 77.8

Summary
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3.2 Flotation Testwork Overview

The obijective of the flotation testwork was to maximize Au recovery whilst
maintaining greater than 20% sulphur grade.

A number of series of tests were conducted examining various aspects of
metallurgical performance. A summary of these sub-groups is listed below. Each group of tests is
then analyzed in detail in the sections following in this report.

Group 1 Rougher Fiotation Rates Tests 9, 15 and 48

Group 2 Stage Regrinding of Rougher Tailing Tests 21-26 and Tests 31-33
Group 3 Primary Grind Analysis Tests 39-42

Group 4 Pulling Rate Analysis Tests 43 and 44

Group 5 Reagent Modifications Tests 20, 28A, 288, 27, 36, 37, 38
Group 6 Flowsheet Development | Tests 19, 29 and 34

Group 7 Flowsheet Development || | Tests 45, 46, 47, 50 and 51

3.3 Rougher Flotation Rates

Three tests were conducted to examine rougher flotation rates. These are Tests 9, 15
and 48.

In Test 9 three rougher concentrates were produced after 10, 15 and 20 minutes

| flotation time. With Test 15, 2 rougher concentrates were produced after 5 and 6 minutes flotation time.
The rougher tail was then reground for 8.75 minutes and then 4 scavenger concentrates were
produced after fioat time of 7, 8, 11 and 14 minutes.

Test 48 was conducted to examine very long flotation time. In this test a rougher
concentrate was produced from 6 minutes flotation time, a 10 minute rougher tail regrind was then

included, followed by 4 scavenger concentrates after 12, 16, 20 and 24 minutes of flotation time.

The results from Test 9 are given graphically in Figure 5, Test 15 results are presented
in Figure 6.

Summary
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The overall gold recovery was 94% for Test 9 and 95% for Test 15. With Test 15 we see
gold and sulphur recovery increasing rapidly in the first 7 minutes but then the recovery rate siowing.
This trend is not apparent in Test 9 because the first rougher concentrate is after 10 minutes of flotation
time.

Summary
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The results from Tests 9 and 15 indicate long flotation time is necessary to achieve very
high Au recovery levels.

Results for Test No. 48 are shown in Figures 7, 8 and 9.

The total gold recovery from Test 48 was 95.3% and sulphur recovery was 91.6%.
These levels have fallen short of desired levels of recovery despite the very long flotation time. A fairly
good concentrate grade was still being produced from the last scavenger stage aithough weight
recovery was very low. This information indicates that at these conditions exceedingly long flotation
time would be required to achieve plus 97% gold recovery.

Figures 7 and 9 show a very definite one-to-one relationship between gold recovery
and arsenopyrite recovery in Test 48. The pyrite/gold recovery relationship is also linear aithough this is

about 0.4 to 1.

From Figure 9 it can be calculated that to achieve 97.5% gold recovery will require
97.5% arsenopyrite. recovery and 98% pyrite recovery.

3.4 Stage Regrinding of the Rougher Talling

Two series of tests were conducted with stage regrinding of the rougher flotation
tailing. These tests are 21-26 and 31-33.

A summary of these tests is given in Table 5.

Summary
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Table 5
Test{Number of Grind Stage Grind Flotation Flotation
No. { Grinding Time (mins) Stage Time (mins)
21 4 Primary Grind - 13 1st Rougher 6
1st Stage Regrind 11 2nd Rougher 3
2nd Stage Regrind 5 3rd Rougher 3
3rd Stage Regrind 10 4th Rougher 2
22 1 Primary Grind 13 1st Rougher 6
23 2 Primary Grind 13 1st Rougher 6
1st Stage Regrind 12 2nd Rougher 3
24 3 Primary Grind 13 1st Rougher 6
1st Stage Regrind 12 2nd Rougher 3
2nd Stage Regrind 6 3rd Rougher 3
25 4 Primary Grind 13 1st Rougher 6
1st Stage Regrind 12 2nd Rougher 3
2nd Stage Regrind 6 3rd Rougher 3
3rd Stage Regrind 15 4th Rougher 2
26 4 Primary Grind 13 1st Rougher 6
1st Stage Regrind 12 2nd Rougher 3
2nd Stage Regrind 6 3rd Rougher 3
3rd Stage Regrind 15 4th Rougher 4
31 2 Primary Grind 13 1st Rougher 6
1st Stage Regrind 12 2nd Rougher 3
32 3 Primary Grind 13 1st Rougher 6
1st Stage Regrind 12 2nd Rougher 3
2nd Stage Regrind 6 3rd Rougher 3
33 4 Primary Grind 13 1st Rougher 6
1st Stage Regrind 12 2nd Rougher 3
2nd Stage Regrind 6 3rd Rougher 3
3rd Stage Regrind 15 4th Rougher 4

Summary
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The rougher tailing from Test 21 was sized. The results from this size analysis are

given in Figure 10. From these figures the following regrind times were selected for subsequent
tests. 1st stage regrind 12 minutes (85% -200 mesh); 2nd stage regrind 6 minutes (90% -200
mesh) and 3rd stage regrind of 15 minutes (95% -200 mesh).

sizing and assay have biased the metallurgicai balance.

Test 21 is not interpreted any further as weights removed during the test for

The overall results of Tests 22-26 and 31-33 are given in Tavble 6.

Jable 6
Test Total Total Au Grade Au Recovery S Grade S Recovery
No. Grind Float g/t % % %
Time (mins)| Time (mins)
22 13 6 94.0 83.4 20.6 90.6
23 25 9 85.4 87.0 18.0 91.4
24 31 12 98.8 91.6 14.8 94.7
25 46 14 56.9 91.3 11.5 92.6
26 46 16 65.1 95.1 12.4 99.1
31 25 9 38.1 88.4 8.7 94.5
32 31 12 31.0 94.5 6.4 97.0
33 46 16 23.5 97.2 4.8 98.4
T 21 - Talling Size Analysi
Figure 10
100
90 -
o 80 -
=
E —— -200 mesh
-4 or —e— -400 mesh
* sk
50 |
40 L 1
10 20 30 40

Total Grind Time (minutes)
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From these results the best overall gold and sulphur recoveries were achieved with Tests
26 and 33. These tests have the finest tailing regrinds and the longest flotation times.

The results from these tests are given in Figure 11 for Tests 22-26 and Figure 12 for Tests
31-33. Recovery versus both grind time and float times is presented in these graphs.

These series of tests show consistent results where, as grind time and float time are
increased, the recovery of gold and sulphide minerais improved.

From these results it is not clear whether it is increasing grind time or increasing flotation
time or a combination of both that is giving the improvement in overall recovery.

Comparison of Tests 25 and 26 provides some insight into this. These tests have the same
total amount of grind time but Test 26 has 2 minutes longer flotation time than Test 25. The gold and
sulphur recoveries for Test 26 are better than Test 25. This result indicates that flotation time is having an
affect on the overall recovery. Therefore tail regrind time alone is not the reason for improved total recovery
in these series of tests. |

Summary
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Tests 26 and 33 are compared on Figures 13A and 13B. The total recovery of gold and
sulphur are very similar between these two tests but the metallurgical performance of Test 26 is much
superior to Test 33. This can be seen on the grade/recovery curve of Figure 13A.

This observation can be made when comparing other equivalent tests in these two series.
That is, comparing Test 23 with Test 31 and Test 24 with Test 32.

The significant difference between these two tests was the way they were pulled. Test 26
and all tests in that series, were pulled shallow and slow. Tests 31 to 33 were pulled quite hard and deep.
This has resulted in a noticeable difference in the selectivity of valuable mineral against gangue between
these two series of tests. For the tests that were pulled hard and deep, the selectivity of valuable mineral
against gangue is much poorer than for the series that was pulled shallow and slow.

The sulphur versus gold recovery relationship is given in Figure 13A. Again it can be seen
that to achieve 97% plus Au recovery will require around 99% sulphur recovery.

The recovery of arsenopyrite and pyrite versus gold is given in Figure 13B. Fromthese

graphs it can be seen that 97% plus Au recovery will require 99% pyrite recovery and about 6%
arsenopyrite recovery. These results are consistent with the resuits from Test 48.

Summary
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Comparisons - Tests 26 versus 33
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The pyrite recovery in both Tests 26 and 33 are about 99%. That is, they are to the level
that is required for maximum gold recovery. However, the arsenopyrite recovery is about 92% in Test 26
and 95% in Test 33. So in these tests the last significant gold losses are with arsenopyrite.

The pyrite/gold recavery relationship tor Tests 26 and 33 are almost identical and similar to
that for Test 48.

The arsenopyrite/gold recovery relationship for Test 33 is very similar to Test 48 where we
have a one-to-one relationship. Test 26 is different with this relationship 0.6 to 1. The reason for this is not
known.

The grade/recovery relationships for these two series of tests are given in Figure 14 for
Tests 23-26 and Figure 15 for Tests 31-33.

For the series of Tests 22-26, with the notable exception of Test 25, the grade/recovery
relationships are equivalent. Again, for the series of Tests 31-33 the grade/recovery relationships are
equivalent. It is to be expected that these curves would be equivalent because the test conditions for each
comparable stage are identical. Test 25 gave poorer metallurgical results than the other tests in that series.
The reason for this is not known.

Summary
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Tests 31 - 33 - Grade versus Recovery
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2.5 _ Primary Grind Analysis

Tests 39 to 42 were conducted with varying primary grind size. Each flotation test then
consisted of a timed rougher flotation series with concentrates being removed after 1, 2, 4, 6, 9 and 12
minutes of flotation time. Grind times for the series were 13 minutes for Test 39, 20 minutes for Test 40, 25
minutes for Test 41 and 30 minutes for Test 42.

Products from these tests were sized. The 13 minute grind gave 69.5% passing 200 mesh,
20 minutes gave 74% passing 200 mesh, 25 minutes gave 85.8% passing 200 mesh and for 30 minutes a
size of 92.7% passing 200 mesh was achieved.

The resuits from these tests are given graphically. In Figure 16 the recovery versus size and
grade versus size relationships are given. The Au recovery/S grade relationship can be seen on Figure 17.

From Figure 16 it can be seen that total gold and sulphide mineral recovery improves with
the finer primary grind. However, the concentrate grade is decreasing with the finer grinds.

The grade/recovery relationship given on Figure 17 shows an interesting trend. The top
ends of these curves are all equivalent but at the higher grade section of the curves, the finer grind gave a
poorer metallurgical response. That is, the selectivity in the first rougher stages of the finer grind tests was
poorer for valuable mineral against gangue minerals. This data suggests that the approach of a rougher tail
regrind is desirable.

Summary
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Elgure 17
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The findings in this series of tests adds weight to the observation from the stage tailing

regrind series that fineness of grind is important in achieving maximum gold and sulphur recovery.

The sulphur and sulphide recovery versus gold recovery is given in Figure 18. Only the

resuits from the two size extremes, being tests 34 and 42, are plotted.

All these graphs show that, for equivalent Au recovery, higher sulphur and sulphide mineral
recoveries are required at coarser grinds. This result is expected because of the probable higher degree of

sulphide mineral liberation at the finer grind.

\
Summary
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3.6 Pulling Rate Analysis

Because of the observation from Tests 22-26 versus Tests 31-33 that puiling rates had a
pronounced effect on metallurgical performance it was decided to include two tests to specifically look at this
aspect. These are Tests 43 and 44.

Tests 43 and 44 are equivalent in all parameters except pulling rate. Test 43 is pulled hard
and deep while Test 44 is pulled shallow and slow. Float times were limited to 3, 3 minute roughers, so it was
not to be expected that total gold and sulphur recovery would be high with the short flotation time.

The sulphur grade/gold recovery curve for these tests is given in Figure 19.

The total sulphur and gold recovery is higher in Test 43 than Test 44, however, the
metailurgical performance shows a superior curve for Test 44 versus Test 43.

These tests support the observation from the tailing stage regrinding series that
improvements in metallurgical performance can be achieved by flotation cell operating technique. The
slow/shallow pulling rate gives superior metallurgical performance than hard/deep pulling rate.

Tests 43 - 44 - Pulling Rate Analysis
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3.7 _ Reagent Modifications

A few tests were run on varying reagent regrime and reagent addition points. A summary of

these tests is given in Table 7.

Table 7
Test Comment Compare With
No.
20 Use of NapCO3j (at 35.9 kg/t) Test 19
27 | Addition point of CuSQOg4 varied from grind to conditioner Test 22
28A | No CuSO4 and use of NasSiOq Test 22, Test 27, Test 288
288 {NazSiOg and CuSQO4 Tests 22, Test 27, Test 28A
36 | Xanthate collector (Aero 343/Aero 350 at 3:1 mix) Test 37, Test 38
37 | Xanthate collector (343/350 mix as above) with Aerofloat 208 80:20 | Test 36, Test 38
38 | Xanthate collector (343/350 mix as above) with Aerofioat 208 60:40 | Test 35, Test 37
f Ash
Results from test with soda ash is given in Table 8.
Table 8
Test Product Soda Grade Recovery
No. Ash (kg/t) Au (gn) S (%) Au (%) S (%)
19 Cleaner Conc. 0 121 23.9 86.4 91.6
Rougher + Scav.Conc. 86.9 17.1 90.6 95.4
20 Cleaner Conc. 35.9 113 20.3 91.1 94.0
Rougher + Scav.Conc. 74.5 13.7 94.7 97.4

This result does not suggest a positive metallurgical advantage in using soda ash

and it is considered that the level of soda ash trialled here is practically excessive.

Summary




CuS04 Addition Point

Results comparing CuSO4 addition point are given in Table 9.
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Table 9
Test Product Addition Grade Recovery
No. Point Au (g/t) S (%) Au (%) S (%)
22 Rougher Conc. Primary 94 20.6 83.4 90.6
Grind
27 Rougher Conc. Flotation Feed 65.7 13.9 87.9 93.9
Conditioner

From Test 27 onwards CuSQ4 was added to the flotation feed conditioner.

These results do not indicate any preferentiat addition point for CuSQ4 addition.

Use of Sodium Silicate

Results from Tests 22, 27, 28A and 288B are given in Table 10.

Table 10
Tes} Product CuS0O4 | NapSiO3 Grade Recovery
No. Addition | Addition Au (g/t) S (%) Au (%) S (%)
() (g)
22 | Rougher Conc. 80 - 94.0 20.6 83.4 90.6
27 | Rougher Conc. 80 - 65.7 13.9 87.9 93.9
28A| Rougher Conc. - 250 59.6 14.0 79.0 89.9
28B| Rougher Conc. 80 250 50.9 81.2 84.4 93.2
Test 28A gave the poorest result overall. Test 28B is also poor relative to Tests
22 and 27.
From these results it is concluded that the use of NapSiO3 shows no metallurgical
advantage.

Summary
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Use of Aerofioat 208 with Xanthate Collector

Tests 36 to 38 were run to examine the use of Aerofloat 208 collector in
combination with xanthate collector.

in Test 36, only xanthate collector is used. The xanthate collector used was a
blend of Aero Xanthate 343/Aero Xanthate 350 at a ratio of 3:1. This blend of xanthate collectors

was used in all the flotation testwork carried out in this program.

Test 37 uses Aerofloat 208 and xanthate coilectors at a ratio of 20:80. In Test 38
this ratio of Aerofloat 208 to xanthate was changed to 40:60.

The recovery of gold and sulphide minerals versus time is given in Figure 20.
These graphs show that the rate of recovery of pyrite and arsenopyrite is
unchanged between Tests 36 to 38 but the gold recovery rate is a little slower for Tests 37 and 38

versus Test 36.

The total recovery of gold and sulphide minerals is equivalent for each of these tests.

Summary
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The grade/recovery relationships from Tests 36 to 38 is given in Figure 21.

These graphs show that metallurgical performance of Test 38 is poorer than the other tests. The

best results from these tests was achieved with the xanthate coilector aione.

3.8 Flowsheet Development |

Tests 19, 29 and 34 are considered here. Test 19 cleans the combined rougher

and scavenger concentrate once. In Test 29 two cleaning stages are included and in Test 34

three cleaning stages are included. These flowsheets are shown in Figure 22.

The resulits from the tests are given in Table 11.

Table 10
Test Au S Internal internai Enrichment Ratio
No. Grade Rec. Grade (%) | Rec. (%) Au S Au S
(a/) (%) recovery recovery
(%) (%)
19
Rougher 86.9 90.6 17.1 95.4 90.6 95.6 9.3 9.8
Cleaner 1 121 86.4 23.9 91.6 95.4 96.0 1.4 1.4
29
Rougher 59.4 91.2 13.4 98.6 91.2 98.6 6.75 7.3
Cleaner 1 106.2 81.0 24.9 90.9 88.8 92.2 1.8 1.9
Cleaner 2 125 76.8 29.8 87.5 94.8 96.2 1.2 1.2
34
Rougher 24.3 96 53 98.2 96 98.2 2.85 2.9
Cleaner 1 72.3 77.0 16.9 84.7 80.2 86.3 3.0 3.2
Cleaner 2 141.4 73.7 33.1 81.4 95.7 96.1 2.0 2.0
Cleaner 3 148 70.8 34.9 78.6 96.1 96.6 1.05 1.05

Summary
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Figure 22 - Flowsheet Test 29
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First cleaner performance from these three tests is given graphically in Figure 23.

Target concentrate grade has been achieved with one stage cleaning in Tests 19
and 29.

Figure 23 shows that recovery losses to the first cleaner tail increases significantly
as the enrichment ratio increases. Thus the lower the first cleaner feed the higher the cleaner

recovery losses will be to maintain target concentrate grade.

Cleaner 2 and 3 concentrate grades in Test 29 and 34 are very high against target
concentrate grade. There is little reason to go to this many stages of cleaning.

Summary
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3.9 _ Flowsheet Development [l

Five tests were conducted to examine several flowsheet parameters including
scavenger concentrate regrind, scavenger concentrate cleaning, very long flotation time and very

fine rougher tail regrinding.

These tests are:

Test 45 - Scavenger concentrate cleaning.

Test 46 - Regrind scavenger concentrate and then clean.

Test 47 - Combine rougher and scavenger concentrates and then clean.

Test 50 - * Long scavenger flotation time; circuit pulled hard. Scavenger concentrate

reground and cleaned. Rougher concentrate cleaned.
Test51 - Very fine rougher tail regrind; long scavenger flotation time; circuit pulled siow.
Scavenger concentrate cleaned. Rougher concentrate cleaned.

The flowsheets from these circuits is given in Figure 24 and 22 (For Test 47).

Summary
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Resulits for Test 45-47 are given in Table 12 and the resuits for Test 50 and 51 are
given in Table 13,

Summary
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Table 12
Test Product Grade Recovery Internal Enrichment
No. Au (ght) | S (%) Au(%) | S (%) Recovery Ratio
Au (%) | S (%) Au S
45 Rougher Concentrate 105 22.9 80.6 88.6 80.6 88.6 11.3 12.4
Scavenger Concentrate 389 4.1 10.4 5.5 53.6 48.2 18.6 17.8
Rougher + Scav. Conc. 88.0 18.1 91.0 94.1 91.0 94.1 9.5 9.8
Scav. Cleaner Conc. 143.0 11.5 7.5 3.1 721 56.4 3.7 2.8
Ro. + Scav. Cleaner Conc.}107.5 22.2 88.1 91.7 - - - -
46 | Rougher Conc. 106 23.6 7341 83.7 73.1 83.7 11.6 13.3
Scavenger Concentrate 54.8 6.1 16.9 9.6 62.8 58.9 20.8 19.6
Rougher + Scav. Conc. 90.2 18.2 90.1 93.4 90.1 93.4 9.9 10.2
Scav. Cleaner Conc. 212 17.6 9.8 4.2 §8.0 43.8 3.9 2.9
Ro. + Scav. Cl. Conc. 112.3 23.2 82.9 87.9 - - - -
47 Rougher + Scav. Conc. 78.5 16.8 89.7 93.3 89.7 93.3 9.2 9.7
1st Cleaner Concentrate |115 25.0 83.7 88.7 93.3 95.1 1.5 1.5
2nd Cleaner Concentrate |122 26.8 80.1 85.8 95.7 96.7 1.1 1.1
Eigure 24 Flowsheet - Test 45 and 51
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Eigure 24 Flowsheet - Test 46 and 50
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Ot the three tests above the best overall resuit at target concentrate grade is Test
45 with grade of 107.5 g/t Au and 22.2% S and recoveries of 88.1% Au and 91.7% S. This result
is achieved with the combination of scavenger cleaner concentrate with rougher concentrate.

Table 13

Test Product Grade Recovery Internal Enrichment

No. Au (g/t)] S (%) Au (%) | S (%) Recovery Ratio
' Au (%) | S (%) Au S

50 Rougher Concentrate 108 25.7 78.5 86.7 78.5 86.7 11.7 12.9
Rougher Cleaner Conc. 129 31.2 75.0 83.9 95.5 96.8 1.2 1.2
Scavenger Concentrate 7.04 0.9 16.9 10.1 78.6 75.9 3.3 3.1
Scavenger Cleaner Conc. | 36.7 42 12.6 6.6 74.6 65.3 5.2 4.7
Combined Cleaner Conc. | 94.7 21.2 87.6 90.5 - - - -
Ro. Conc.+ Scav. Cl.Conc§ 85.0 18.8 91.1 93.3 - - - -
Rougher + Scav. Conc. 30.5 6.7 95.4 96.8 95.4 96.8 3.3 3.4

51 Rougher Concentrate 98.7 23.9 71.3 82.9 713 82.9 10.6 12.3
Rougher Cleaner Conc. 130 31.9 68.1 80.2 95.5 96.7 1.3 1.3
Scavenger Concentrate 32.4 3.42 19.5 9.9 67.9 57.9 11.2 9.5
Scavenger Cleaner Conc. |129 12.5 17.3 8.1 88.7 81.8 4.0 3.7
Combined Cleaner Conc. |129.8 27.8 85.4 88.3 - - - -
Ro.Conc.+ Scav. Cl.Conc.|103.6 22.0 88.6 91.0 - - - -
Rougher + Scav. Conc. 68.5 14,6 90.9 92.8 90.9 92.8 7.3 7.5

Summary
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Test 51 ended up with a slightly better overall resuit than Test 50. Test 51
rougher and scavenger cleaner concentrate combined product has a grade of 103.6 g/t Au and
22.0% S with recoveries of 88.6% Au and 91.0% S. The most grade equivalent product in Test
50 is the combined cleaner concentrate. This had a grade of 94.7 g/t Au, 21.2% S at a recovery of
87.6% Au and 90.5% S.

The overall result for Test 51 is slightly better than Test 50 despite the total
rougher and scavenger concentrate recovery being lower. Test 51 has 90.9% Au and 92.8% S
recovery while in Test 50 this is 95.4% Au and 96.8% S. The losses of gold and sulphur to the
scavenger cleaner tail are greater for Test 50 than Test 51.

Test 51 overall resutt is very similar to Test 45. Test 51 has a very fine rougher tail
regrind and long flotation time. Test 45 uses a much shorter rougher tail regrind and shorter
flotation time. Both circuits use scavenger concentrate cleaning.

The failure of Test 51 to achieve very high total recoveries of gold and sulphur is
inconsistent with the findings of Tests 26 and 33 (fine rougher tail regrinds) and Test 42 (fine
primary grind). The reason for this is not known. Possible reasons are either that reagent
conditions are not optimised for this very fine grind or that there has been some sample oxidation
over time in the test program.

However the result of Test 51, total gold and sulphur recovery, does say that
conclusive support for fine rougher tail regrind does not exist.

The best circuits operated here (Tests 45 and 51) both use slow pulling rates and
scavenger cleaner concentrate combined with rougher concentrate to give final concentrate.

In Test 46 losses of gold and sulphur recovery to the scavenger cleaner tail are
quite high after the scavenger concentrate regrind. Scavenger cleaner concentrate recovery is
58% Au and 43.8% S. This is similar to what occurred with scavenger concentrate regrinding in
Test 50.

Summary
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In Test 47 all rougher and scavenger concentrates are cleaned. As with results
from Tests19 and 29, target concentrate grade is achieved with one stage of cleaning. However
the 1st cleaner concentrate of 115 g/t Au, 25.0% S grade and 83.7% Au and 88.7% S recovery is
poorer than the best overall results from Tests 45 and 51 (in both cases, where target product is
combined rougher concentrate and scavenger cleaner concentrate).

From this testwork the best circuit has these features: slow pulling rates,
scavenger concentrate cleaning with scavenger cleaner concentrate combined with rougher
concentrate to give final concentrate. The necessity for a very fine rougher tail regrind is not
proven. Total flotation time is long (Test 45 has 6 minutes rougher flotation and 10 minutes
scavenger flotation), but even longer flotation times have not been proven to improve the
metallurgy.

The results from Tests 45 and 51 are compared below to the resuits from Test 48,
comparing near equivalent sulphur grade products. (Test 48 produces only rougher and
scavenger concentrate. Flowsheet for Test 48 is given in Figure 25.)

Figure 25 Flowsh =T 4
Ball mill Ball mill
Rougher Scavenger
E j E j )
sed -inal
Tail
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Grade Becovery
Au (gpt) S (%)  Au (%) S (%)

Test 45 Rougher + Scav. Cleaner Conc. 107.5 22.2 88.1 91.7
Test 51 Rougher + Scav. Cleaner Conc. 103.6 22.0 88.6 91.0
Test 48 Rougher Concentrate 94.6 23.0 73.3 86.0
Test 48 Rougher + Scav. 1 & 2 Conc. 90.3 19.8 88.3 93.2
Test 48 Inferred product 92.2 22.0 - 78.0 88.2

The equivalent sulphur grade product for Test 48 has been calculated at 22.0% S
and is listed above as the inferred product.

On gold grade and recovery the results for Tests 45 and 51 are better than Test
48. Overall sulphur recovery between these three tests is similar although the inferred product is

slightly lower than that achieved in Tests 45 and 51.

It is to be expected that in a closed circuit system the results for Tests 45 and 51
will further improve with gold and sulphur recovery with the recycling of the scavenger cleaner tail.

Summary
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4,  CYANIDATION TESTWORK

The cyanidation testwork program is in four groups. These are:

a) cyanidation of mill feed

b) cyanidation of reground flotation tailing
c) cyanidation of all flotation products

d) calcine residue testwork.

4.1 Cyvanidation of Mill Feed

Mill feed was ground for 30 minutes, giving a size of 90% passing 200 mesh and
then cyanided for 48 hours at 0.5 gpl NaCN. This was done in Tests 11, 12 and 35. Tests 11 and
35 are identical in all conditions. In Test 12 the pH for cyanidation is 10.0 whereas it is 11.0 in the
other two tests. The resuits for these tests are given in Table 14.

Table 14
Test No. NaCN pH NaCN Lime Calc. Au
Solution Consumption{ Consumption| Head Au | Recovery (%)
g/L kgt kgt (gn)
11 0.5 11.0 1.05 0.74 9.53 51.4
12 0.5 10.0 1.23 0.0 9.83 51.4
35 0.5 11.0 1.23 0.68 9.17 53.3

These results are all very consistent with around 52% gold recovery by

cyanidation from ground mill feed. The pH variance from Test 11 to Test 12 made no difference to

the overall result or the NaCN consumption. Lime consumption at pH 10.0 was nil.

4.2

nidation

round Fi

ton_Tallin

For the two series of rougher tailing regrind flotation testwork (Tests 22-26 and

Tests 31-33) the final scavenger tailing was taken and cyanided at 1.0 g/L NaCN. This was also

done on Test 27 and Test 51. Test 51 was a very fine tailing regrind. The objective of this

program was to see if there is any improvement in gold cyanide recovery with increasing fineness

of grind. These results are given in Table 15.

Summary




58

The sizing given for each grind time is inferred from the series of batch grinding
versus size (Test 10). In Test 51 the tailing size was 100% -200 mesh and 97.6% -400 mesh.

Table 15
Test { % -200 | Flotation pH NaCN Lime Residue Au Total
No. mesh Tail Cons. Cons. Assay Cyanide Au
Au (gh) kg/t kg/it Au (g/t) Recovery| Recovery
(%) (%)
22 55 1.67 10.0 0.8 0.16 1.07 35.5 89.3
23 80 1.36 i0.0 0.8 0.22 0.97 32.6 91.2
24 90 0.96 10.0 0.78 0.22 0.59 36.9 94.7
25 95 0.94 10.0 0.82 0.22 0.65 329 94.2
26 95 0.61 11.0 0.36 0.42 0.28 47.2 97.4
27 55 1.29 11.0 0.44 0.32 0.71 40.8 92.8
31 80 1.38 11.0 0.7 0.53 0.78 40.0 83.0
32 90 0.83 11.0 0.35 0.54 0.45 44.9 97.0
33 95 0.43 11.0 0.36 0.54 0.24 43.8 98.4
51 100 0.97 11.0 0.73 0.73 0.82 246 93.1
* Total Au recovery is the sum of flotation and subsequent cyanidatioh recovery.

These results are given graphically in Figureé 26-29.

There is a very good correlation between gold residue analysis and both
arsenopyrite content and gold content in the flotation tailing (Figure 27).

There is a fair correlation between arsenopyrite content in the flotation tailing and
gold cyanide recovery (Figure 26).

There is a very good correlation between arsenopyrite in the flotation tailing and
total gold recovery from both flotation and cyanidation (Figure 29).

All this data shows well that the cyanide recovery of gold from flotation tailings is
dependant on the amount of arsenopyrite present, which is dependant on the flotation circuit
recovery. The lowest levels of arsenopyrite in the flotation tailings gave the highest levei of gold
cyanide récovery from those tailings and therefore the highest total gold recovery.

Figure 28 shows no relationship between size (over the range tested) and gold
recovery or gold residue assay.

Summary
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Cyanidation Testwork - Au Residue Assay vs Feed Assavs

Au Residue Analysis (g/t)

Au Residue Analysis (g/t)

= - 0.13003 + 6.6612x R"2 = 0.968

1.2
1 . a
1.0 1
0.8
] a
0.6 o]
] o]
0.4
1 o]
O e S A A e S E H
0.05 0.10 0.15 0.20 -
As Flotation Tailing (%)
y = - 42919e-2 + 0.66946x R"2 = 0.861
1.2
o]
1.0 1 a
0.8 4 a a
a
o]
0.6 -
0.4 -
1 a
0.2 T T T T 1] T T T L2 T .4 T T T T L4 T T g
0.0 0.5 1.0 1.5 2.0

Au Flotatlon Talling (g/t)



100

92

L ¥
[{od g
(<] (=2}

98 -

(%) Aienosey ny

90

iejol

88

100

90

80
% -200 mesh

70

60

50

1.2

1.0 1
0.8
0.6 -
0.4

(yB) sishAjruy senpisay ny

0.2

100

90

70 80
% -200 mesh

60

50




Total Au Recovery (%)
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4.3 _ Cvanidation of Flotation Products

—r
0.15

0.20

Flotation Test 30 was conducted to produce products for cyanidation. Test 30

consisted of 13 minutes primary grind, 6 minutes rougher flotation, 8.75 minutes rougher tailing

regrind and 8 minutes scavenger flotation. Rougher and scavenger concentrates and scavenger
tailings were all cyanided. The resuits from this test are given in Table 16.

Jable 1
Product Wt. Grade Recovery NaCN pH NaCN Lime Au Cyanide
% | Au S Au Soin. Cons. Cons. Recovery (%)
(9h) (%) | (%) (%) gL kg/t kg/t

Rougher Conc.| 7.5]99.4 215 79.8 88.4 5.0 9.5 49 0 54.2
Scav. Conc. 6.2 19.9 2.46 13.1 8.3 5.0 9.5 7.4 0 40.2
Scav. Tail 86.3{0.77 0.07 7.1 3.3 1.0 11.0 0.2 0.57 37.6
Recalculated

Feed 100.0{ 9.35 1.83 § 100.0 100.0 - - - - 51.2

Summary
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The cyanide gold recovery in the rougher concentrate is the highest of the three

products and this indicates that exposed gold in the feed is preferentially concentrated to the
rougher concentrate. The cyanide gold recovery in the scavenger concentrate is close to the

level in the scavenger tailing. This suggests that the gold in the scavenger concentrate and
scavenger tailing is predominantly associated in forms other than exposed goid.

4.4 __ Calcine Residue Testwork

Three tests were conducted on calcine residue to examine possible routes to

recovering gold lost in this product. In Test 17 and 49 fine regrind of calcine residue is examined.
In Test 18 the use of gravity concentration is examined. The results for Tests 17 and 49 are given

in Table 17 and the results from Test 18 are given in Table 18.

Table 17
Test] Grind -14 NaCN pH NaCN Lime Au Residue Comment
No. Time micron Solution Cons. | Cons. | Cyanide | Assay
{minutes) (%) gpl. kg/t kg/t |Recovery Au
(%) (an)
17 30 57.2 2.0 11.0 1.25 0.79 17.4 2.76
49 45 81.7 2.0 11.0 2.43 1.07 11.8 2.47 Pre-wash
- - - - - 20.8 - Cyanide Solution
Table 18
Product Concentrate Concentrate
Au grade (g/t) Au Recovery (%)

Mozley Concentrate 2600
Wilfley Concentrate

9.71

Nk
No

The total gold recovered from cyanidation has improved from 17.4% in Test 17 to
32.6% in Test 49. This suggests that the very fine regrind of the calcine residue has improved the
gold cyanide recovery. -However the total recovery is still low.

The gold recoveries in the gravity concentration testwork are poor.

Summary




64

Nine samples were received from Giant Yellowknife for a range of testwork.
These samples were:

Sample Assay
Au (g/t) As (%) S (%)

Roaster Feed 104 9.36 21.3
Transfer Dust 129 1.96 11.2
Roaster Calcine 137 1.75 4.66
Calcine Residue 2.4 1.46 4.24
Hot Cottrell Dust 49.6 2.61 1.23
Dust Treatment Residue 8.13 13.03 1.33
Classifier overflow 9.9 1.07 2.79
Flotation Tail 0.73 0.076 0.06
Mill Feed 9.75 0.75 1.93

The testwork program was in three areas:

a gold association determination for all but mill feed sample
b) flotation testwork on the mill feed sample
c) cyanidation testwork on mill feed sample, flotation products and calcine residue sample.

The available gold content in the roaster feed was 43.7%, going to 81.8% in the
transfer dust and 86.4% in the roaster caicine. The calcine residue had a surprisingly high content
of available gold at 23.2% -33.0% (two tests carried out). The Hot Cottreli dust had 85.6%
available gold, with most of this being recovered in the process cyanidation as the dust treatment
residue had only 8.5% available gold. Most of the gold being lost in the dust treatment residue is
associated with arsenates at 83.7% of the gold. Most of the gold being lost in the calcine residue
is associated with arsenates and unreacted sulphides with the total of these two being 62.8 -
75.5% (two tests).

The flotation program demonstrated some important fundamentals in the flotation
of the Giant Yellowknife mill sample.

Conclusions
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The necessity for long flotation time in the scavengers was demonstrated.
However very long fiotation time only gave very small recovery gains.

The recovery of pyrite to the rougher/scavenger concentrate can be very high
with some tests achieving plus 99% pyrite recovery. However difficulty in achieving very high
arsenopyrite recovery was a consisient probiem in this program. Maximum arsenopyrite recovery
achieved was 95%. This suggests that the significant component of gold being lost to scavenger
tailing is associated with arsenopyrite.

The test program showed a strong relationship between golid recovery and
sulphide recovery with high gold recovery requiring high sulphide recovery.

No conclusive relationship between fineness of grind and gold recovery could be
demonstrated over a range of 55% -200 mesh to 97% passing 200 mesh.

Flotation cell operating technique was demonstrated to have a significant effect
on metallurgical performance. Operating cells with slow pulling rates gave superior metallurgical
performance to hard pulling rates.

A new flowsheet was developed with superior performance to the existing
flotation plant flowsheet. This circuit consists of primary grind to 55% passing 200 mesh, 6
minutes rougher fiotation, rougher tailing regrind to 80% passing 200 mesh, 10 minutes
scavenger flotation and then one stage scavenger cleaning with 3 minutes flotation time. The
rougher concentrate and scavenger cleaner concentrates are combined as final product. This
flowsheet is given in Figure 30. An open circuit batch test on this circuit gave the following resuit:

Grade; Au (g/) S (%) Becovery: Au (%) S (%)
Ro. and Scav. Cl. Conc. 107.5 22.2 88.1 91.7
Scavenger Cl. Tail 13.2 2.25 8.8 2.4
Scavenger Tail 0.93 0.12 9.1 5.9

It is to be expected that this resuit would improve in overall gold and sulphur recovery with
the recycling of the scavenger cleaner tail.

Conclusions
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Extensive cyanidation work on scavenger tailing showed no relationship between goid
cyanidation recovery and scavenger tailing size. The gold cyanidation recovery was between 25-45% for
these tests. A strong reiationship between arsenopyrite content of the scavenger tailings and cyanide gold
recovery from thee tailings was demonstrated, with best gold cyanide recovery being achieved with lowest
arsenopyrite level in the tailings.

Cyanidation of mill feed ground to 90% passing 200 mesh gave about 52% gold recovery.

Cyanidation of flotation products showed higher gold cyanide recovery in the
rougher concentrate than scavenger concentrate and scavenger tailing. This information
suggests preferential concentration of the exposed golid to the rougher concentrate.

Calcine residue sample was given a very fine regrind and then cyanided. The
gold cyanide recovery was only 32.6% after an 80% passing 14 micron regrind.

Gravity concentration testwork on calcine residue was unsuccessful with poor
gold recoveries to the concentrate. )

Elgur - _Recommen Flowsh

Ball mill

Ball mill Scavenger

Rougher

—{] —{ ] " einal

Tail
Scavenger
Concentrate
Rougher Scavenger
Concentrate : Cleaner Scavenger
Cleaner
Tail
Scavenger
Cleaner
Concentrate

Conclusions
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This test program has consisted of scoping tests to establish basic information
about samples of Giant Yellowknife ore and process products. The flotation testwork has
indicated some potential improvement in process performance with flowsheet modification.
Further work in this area is required to determine whether overall improvement in gold/suiphur
recovery will be seen with the suggested modified circuit. It is recommended that this testwork
should include a laboratory locked scale test comparing the new circuit with the existing circuit.

The importance of cell operating technique on metallurgical performance

suggests that column flotation cells may be applicable to Giant Yellowknife ore. It is recommended
that testwork be carried out with columns for either scavenging or scavenger cleaning roles.

Recommendations
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Testwork was carried out examining fine grinding of both calcine residue and mil
feed samples of Giant Yellowknife Mines Limited. The objective was to improve gold recovery
with very fine grinding of these samples.

Gold cyanide recovery of calcine residue improved with very fine grind. Neither

gold or sulphide recovery changed over a large range of grinds examined with the mill feed
sample.

Abstract



INTRODUCTION

This report details additional testwork conducted on samples of ore and calcine
residue from Giant Yellowknife Mine, Yellowknife, NWT. The samples were submitted by Giant
Yellowknife Mines Ltd. These tests are continuations of test programs described in Progress
Report No. 1 (Project No. 3785), February 1, 1990.

The test program consisted of flotation and cyanidation of these samples.

The results and direction of testwork was discussed with Mr. Gary Halverson of
Giant Yellowknife Mines Ltd.

LAKEFIELD RESEARCH

-8—8alte
General Manager

KJ. S AN

K.W. Sarbutt
Manager - Mineral Processing

S. R. Williams
Senior Metallurgist

Experimental work by: L. Paquette

Introduction



1.0 Sample Description

2.0 Testwork

2.1 _ Calcine Residue Regrinding

lfrom these tests are summarised in Table 1.

Samples used in this testwork were mill feed and calcine residue. A complete
description of these samples is included in Progress Report No. | (Project No. 3785).

Three tests were conducted on calcine residue, with fine grinding. The results

Tabl
Test | Grind | -10 NaCN Lime Au Au Comments
No. | Time | Micron Consump. {Consump. Cyanide Residue
(mins) | (%) (katt) (kgrt) Recovery (ant)
17 30 49.1 1.25 0.79 17.4 2.76
49 45 73.1 2.43 1.07 118 (1) 2.47 Pre-wash (1)
20.8 (2) Cyanidation (2)
52 210 | 96.0 20.78 0.0 12.5 (1) 1.91 Preewash (1)
33.6 (2 Cyanidation (2)

the cyanide consumption at the finest grind is extremely high.

The gold recovery from cyanidation improves with very fine regrinding. However,

Summary




2.2 Primary Grind Analysis

Tests §3, 54 and 55 were run to examine very fine primary grinds. These tests

are an extension of Tests 33-42 reported in Progress Report No. 1 (Project No. 3785).

Test 39-42 for comparison.

The results from these tests are given in Table 2 together with the results from

Table 2
Test| Grind | -400 | Head Rougher Conc. Grade Recovery (%)
No. Time |mesh | (calc)
(minutes)| (%) | Au (gt) | Au(gnt) As (%) S (%) Au Arseno. Pyrite

53 40 82.1 9.53 56.8 4.32 11.15 93.2 87.9 85.9
54 60 89.6 9.69 64.6 4.86 12.8 93.3 88.8 95.2
55 75 97.5 9.42 445 3.48 8.61 94.5 89.7 95.8
39 13 53.3 9.18 34.5 2.90 7.26 90.5 90.5 96.5
40 20 55.8 9.25 30.4 2.48 6.73 94.3 94.2 98.1
41 25 64.3 9.15 29.6 2.39 6.32 94.4 93.4 98.2
42 30 71.8 9.38 27.6 2.23 5.95 96.1 94.5 98.7

The results from Tests 53-55 are given graphically in Figures 1 and 2.

These results show no relationship between grind size and either gold or

sulphide recovery.

Summary




The final tailings from Tests 54 and 55 were cyanided. The results from these
tests are given in Table 3.

Jable 3
Test Size NaCN Lime Flotation Flotation Au Au
No. | -400 mesh Consump. Consump. Tails Tails Cyanide Residue
(kg/t) {kat) Au (gH) As (%) Recovery (%)| Assay (g/)
54 89.6 0.53 0.93 0.57 0.10 39.0 0.35
55 97.5 0.76 0.88 0.59 0.10 30.9 0.41

There is no improvement in goid cyanide recovery with the finest primary grind.

Summary
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Testwork with calcine residue shows that very fine regrinding improves gold
cyanide recovery.

; Testwork with mill feed sample shows no relationship between grind size and
gold or sulphide recovery from flotation.

Conclusion
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Testwork Details



Test No. 52

Purpose:

Water Wash

Procedure:

Feed:

Project No. 3785 Operator: LP  Date: 29/01/90

To investigate the effect of a fine grind on the cyanidation response
of the calcine residue with a water prewash prior to grinding.

The sample was puliped to 33% solids, filtered and washed. The residue
was repulped to 33% solids, filtered and washed again. The filtrate was
assayed for Au.

500 g calcine residue (Sampie No. 4)



Test No. 52 Project No. 3785 Operator LP  Date: 29/01/90

Cyanidation A

Procedure: The sample was pulped with water in a 2 liter bottle. NaCN and

lime were added and the cyanidation was carried out on rolis in
a 48 hour stage. The pulp was filtered and the residue washed
three times with water.

Feed: 500 g Calcine Residue (Sample No. 4)

Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 2.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2
Grind: 210 minutes/500 g at 50 % solids in a lab rod mill
Reagent Consumption (kg/t of cyanide feed) NaCN: 20.78 Ca0: 0.00
Time | Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH

Hours NaCN |Ca(OH)2 | NaCN | CaD | NaCN | Ca0 | NaCN | Ca0

0-15 2.10 0.00 2.00 | 0.00 | 0.05 | 0.00 ] 1.95 | 0.00

—,
'y

1.5 - 3.0 | 1.95 0.00 1.95 | 0.00 | 1.05 | 0.00 | 0.95 | 0.00

3.0 - 11.5| 1.00 0.00 0.95 ] 0.00 | 0.05 | 0.00 ] 1.95 | 0.00

11.5 - 14| 2.00 0.00 1.95 | 0.00 j 0.18 | 0.00 | 1.82 | 0.00

14 - 1661 1.92 0.00 1.82 | 0.00 | 0.33 | 0.00 | 1.67 | 0.00

16.5 - 19| 1.76 0.00 1.67 | 0.00 | 1.01 | 0.00 | 0.99 | 0.00

19 - 36 1.04 0.00 099 | 0.00 | 0.85 | 0.00 | 1.15 § 0.00

36 - 43 1.21 0.00 1.15 | 0.00 | 1.67 | 0.00 | 0.33 | 0.00

43 - 48 | 0.35 0.00 0.33 | 0.00 | 2.00 { 0.00 { 0.00 | 0.00

—t b b h b b b e | h

iy PPy Uiy purg JIFY Fo ) E Y P5Y

R

E N E- NI RIAREC R [e R o)) o)) F-N
L}

g (IFy iy JiFy [y JIFy NPy APy JEFY

[y Iy Y g iy Feo 3 (=) =Y Y
sl |w|wlo oo

Total 13.331 0.00 |12.81| 0.00 | 2.00 | 0.00 | 10.81] 0.00




Test No. 52

Metallurgical Balance

Product Amount Assays (ma/L, g/t, %) %Distribution

mi, Au As Fe Au As Fe
Prewash Filtrate 2100 0.11 - - 12.5 - -
Cyanidation Filtrate 1820 0.34 - - 33.6 - -
Residue 520.1 1.91 1.31 32.1 53.9 - -
Head (calc.) 500.0 3.69 - - 100.0 - -




Test No. 53 Project No. 3785 Date: Feb. 6/90 Operator: LP
Purpose: To repeat test 42 with a finer grind and extended flotation time.
Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 40 min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuS04 | Ax350] DF250 Grind | Cond. | Froth|] pH
Grind - - - 40
Condition 1 85 - - 3 8.4
Rougher 1 - 25 20 1 2 8.4
Rougher 2 - 25 15 1 4 8.4
Rougher 3 - 15 15 1 3 8.4
- 15 15 1 3

Rougher 4 - 15 15 1 8 8.5

|

|

f

|
Stage Roughers 1 - 4
Fiotation Cell| 1000g D-1
Speed: ro.m. | 1850
% Solids 33
%- ___mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 53

Metallyrgical Balance
Product Weight Assays gft, % % Distribution

(9) (%) Au As S S(py) | Au As S S(py)
1. Rougher Conc 1 102.0| 5.0 126 | 7.569 | 20.5 | 17.3 | 66.8 | 49.9 | 56.2 | 57.5
2. Rougher Conc 2 98.5 49 [ 412|455 | 123 | 104 | 21.1 | 28.9 | 32,5 | 33.3
3. Rougher Conc 3 68.1 3.4 105 | 1.41 ] 229 | 1.69 | 3.7 6.2 4.2 3.8
4. Rougher Conc 4 47 .1 23 | 6.63 | 0,96 | 1.29 | 0.88 | 1.6 2.9 1.6 1.4
5. Rougher Tail 1704.8] 84.4 | 0.77 | 0.11 | 0.12 | 0.07 | 6.8 | 12.1 5.5 4.1
Head (caic.) 2020.51100.04 9.53 | 0.77 | 1.84 | 1.51 1 100.0]| 100.0{100.0] 100.0
Calculated Grades and Recoveries
Rougher Conc 1+2 (Prod 1-2)| 9.9 | 84.3 | 6.10 | 16.5 | 13.9 | 87.8 | 78.8 | 88.7 | 90.8
Rougher Conc 1-3 (Prod 1-3) | 13.3 | 65.6 | 4.91 | 12.9 | 10.78]| 91.6 | 85.0 | 92.9 | 94.6
Rougher Conc 1-4 (Prod 1-4)| 15.6 | 56.8 | 4.32 [11.15] 9.30 | 93.2 | 87.9 | 94.5 | 95.9




Test No. 54 Project No. 3785 Date: Feb. 6/90 Operator: LP

Purpose: To repeat test 42 with a finer grind and extended flotation time.
Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 60 min/2kg ‘at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuSO4 [ Ax350| DF250 Grind | Cond. | Froth|] pH
Grind - - - 60
Condition 1 85 - - 3 8.4
Rougher 1 - 25 20 1 2 8.4
Rougher 2 - 25 15 1 4" 8.4
Rougher 3 - 15 15 1 3 8.5
- 15 15 1 3
Rougher 4 - 15 15 1 8 8.5
Stage Roughers 1 - 4
Flotation Ceii] 1000g D-1
Speed: r.po.m. | 1850
% Solids 33
%-  mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 54

Metallurgical Balance

Product Weight Assays g/t, % % Distribution

(9) (%) Au As S _|S(py)| Au As S | S(py)
1. Rougher Conc 1 93.5 4.8 127 | 6.46 | 20.0 | 17.2 | 63.3 | 40.7 | 50.9 | 53.0
2. Rougher Conc 2 82.8 4.3 48.0 | 5,94 | 143 | 11.8 | 21.2 | 33.1 | 32.2 | 32.0
3. Rougher Conc 3 64.4 3.3 18.9 { 2.53 | 4.84 | 3.76 6.5 11.0 8.5 8.0
4. Rougher Conc 4 30.5 1.6 14.8 ] 1.98 | 3.03 | 2.18 2.4 4.1 2.5 2.2
5. Rougher Tail 1665.7|{ 86.0 | 0.75 | 0.10 | 0.13 | 0.09 6.7 11.2 5.9 4.8
Head (calc.) 1936.9] 100.01 9.69 | 0.77 | 1.90 | 1.57 | 100.0]/100.0| 100.0] 100.0

Calculated Grades and Recoveries

Rougher Conc 1+2 (Prod 1-2) | 9.1 89.9 | 6.22 | 17.3 | 14,7 | 84.4 | 73.8 | 83.1 | 85.1
Rougher Conc 1-3 (Prod 1-3) | 12.4 | 70.9 | 5.23 | 14.0 | 11.7 | 90.9 | 84.7 | 91.6 | 93.0
Rougher Conc 1-4 (Prod 1-4)| 14.0 | 64.6 | 486 | 12.8 | 10.7 | 93.3 | 88.8 | 94.1 | 95.2




Test No. 55 Project No. 3785 Date: Feb. 7/90 Operator: LP

Purpose: To repeat test 42 with a finer grind and extended flotation time.
Procedure: As outlined beiow.
Feed: 2 kg -10 mesh Composite RMF
Grind: 75 min/2kg at 65% solids in a laboratory bali mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuS04 {Ax350| DF250 Grind | Cond. | Froth || pH
Grind - - - 75
Condition 1 85 - - 3 8.4
Rougher 1 - 25 20 1 2 8.4
Rougher 2 - 25 15 1 4 8.4
Rougher 3 - 15 15 1 3 8.4
- 15 15 1 3
Rougher 4 - 15 15 1 8 8.5
Stage Roughers 1 - 4
Flotation Celi| 1000g D-i
Speed: rp.m. | 1850
% Solids 33
%- _mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 55

Metallurgical Balance

Product Weight Assays g/t, % % Distribution

(a) (%) Au As S S(py) | Au As S S(py)
1. Rougher Conc 1 118.0| 6.0 112 | 746 | 18,1 | 149 | 70.7 | 57.2 | 59.3 | 59.8
2. Rougher Conc 2 125.6 | 6.3 | 27.8 | 298 | 8.49 | 7.21 | 18.7 | 24.3 | 29.6 | 30.8
3. Rougher Conc 3 83.7 4.2 7.27 | 0.92 | 166 | 1.27 | 3.3 5.0 3.9 3.6
4. Rougher Conc 4 69.2 35 | 487 | 0.69 | 1.01 | 0.71 1.8 3.1 1.9 1.7
5. Rougher Tail 1586.4| 80.0 | 0.65 | 0.10 | 0.12 | 0.08 | 5.5 10.3 | 5.3 4.2
Head (calc.) 1982.9/100.01 9.42 | 0.78 | 1.82 | 1.48 | 100.0[/100.0]/100.0]100.0
Calculated Grades and Recoveries
Rougher Conc 1+2 (Prod 1-2) | 12.3 | 68.6 | 5.15 | 13.1 | 10.9 | 89.4 | 81.6 | 88.9 | 90.6
Rougher Conc 1-3 (Prod 1-3) | 16.5 | 52.9 | 4.07 | 10.2 | 8.47 | 92.7 | 86.6 | 92.8 | 94.2
Rougher Conc 1-4 (Prod 1-4)] 20.0 | 445 | 3.48 | 8.61 | 7.12 | 945 | 89.7 | 94.7 | 95.8




Project No: 3785 MB
Product: Combined Product Test No: 53
Microns Mesh Weight % Weight
Grams Ind. Cum. Passing |
208 65 0.0 0.0 0.0 100.0
147 100 0.0 0.0 0.0 100.0
104 150 0.3 0.3 0.3 99.7
74 200 1.9 19 2.2 97.8
53 270 6.0 6.0 8.2 91.8
38 400 9.7 9.7 179 82.1
-38 -400 82.1 82.1 100.0 -
Total 100.0 100.0 - -
Product: Combined Product Test No: 54
Microns Mesh Weight % Weight
Grams [nd. Cum. Passing |
208 65 0.0 0.0 0.0 100.0
147 100 0.1 0.1 0.1 99.9
104 150 0.1 0.1 0.2 99.8
74 200 0.6 0.6 0.8 99.2
53 270 28 2.8 3.6 96.4
38 400 6.8 6.8 104 89.6
-38 -400 89.6 89.6 100.0 -
Total 100.0 100.0 - -




Project No: 3785 MB
Product: 48 hr. Cyanide Residue Test No: 52 S.G.=3.52
Microns Weight % Weight
Grams Ind. Cum. Passing
37.5u 1.60 3.2 3.2 96.8
29.1 0.10 0.2 3.4 96.6
20.3 0.10 0.2 3.6 96.4
14.0 0.08 0.2 3.8 96.2
10.8 0.11 0.2 4.0 96.0
-10.8 48.01 96.0 100.0 -
Total 50.00 100.0 - -
Product: Combined Product Test No: 55 S.G.=2.98
Microns Weight % Weight
Grams Ind. Cum. Passing
42.2u 0.54 1.1 1.1 98.9
327 1.03 2.1 3.1 96.9
22.8 435 8.7 11.8 88.2
15.7 6.33 12.7 24.5 75.5
12.1 2.71 5.4 29.9 701
-12.41 35.04 70.1 100.0 -
Total 50.00 100.0 - -




Test No. 54A Project No. 3785 Operator: LP Date: Feb. 6/90

Purpose: To investigate the cyanidation response of the rougher tailing.

Procedure: The sample was pulped with water in a 2 liter bottle. NaCN and
lime were added and the cyanidation was carried out on rolls in
one 48 hour stage. The pulp was filtered and the residue washed
three times with water.

Feed: 500 g rougher tailing from test 54
Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 1.0  g/L NaCN
pH Range: 10.5-11 with Ca(OH)2
Reagent Consumption (kg/t of cyanide feed) NaCN: 0.53 Ca0: 0.93
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN [Ca(OH)2 [ NaCN | CaO | NaCN | CaD | NaCN | Ca0
0-2 1.05 0.15 1.00 | 0.11 0.78 | 0.00 | 0.22 | 0.11 |10.9-10.0
2-7 0.23 0.30 0.22 | 0.23 [ 0.99 | 0.03 | 0.01 | 0.20 |11.1-10.8
7 - 23.5| 0.00 0.10 0.00 | 0.08 [ 0.99 [ 0.01 | 0.00 | 0.10 |11.2-11.0
23.5 - 31| 0.00 0.00 0.00 | 0.00 [ 0.98 | 0.01 | 0.01 | 0.00 |11.0-10.9
31 - 48 | 0.00 0.00 0.00 0.00 0.98 | 0.00 ! 0.00 | 0.01 ]10.9-10.7
Total 1.28 0.55 1.22 | 0.42 | 0.98 | 0.00 | 0.24 | 0.42




Test No. 54A

Product

1. 48 h Preg + Wash
2. 48 h Residue

Head (calc)

Amount

2020 mL
451.8 g

451.8¢

Assays mg/L, g/t
Au

0.050
0.35

0.57

% Distribution
Au

39.0
61.0

100.0



Test No. 55A Project No. 3785 Operator: LP Date: Feb. 6/90

Purpose: To investigate the cyanidation response of the rougher tailing.

Procedure: The sample was pulped with water in a 2 liter bottle. NaCN and
lime were added and the cyanidation was carried out on rolls in
one 48 hour stage. The pulp was filtered and the residue washed
three times with water,

Feed: 500 ¢ rougher tailing from test 55
Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 1.0  g/L NaCN
pH Range: 10.5-11 with Ca(OH)2
Reagent Consumption (kg/t of cyanide feed) NaCN: 0.76 Ca0: 0.88
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN [Ca(OH)2 | NaCN | Ca0 | NaCN | CaD | NaCN | CaO
0-2 1.05 0.35 1.00 | 0.27 | 0.81 [ 0.00 | 0.19 | 0.27 [11.1-10.5
2 -16.5] 0.20 0.16 019 | 0.12 | 1.00 | 0.01 { 0.00 | 0.11 [11.2-10.9
16.5 - 24| 0.00 0.00 0.00 | 0.00 | 0.93 ] 0.01 | 0.07 | 0.00 |10.9-10.8
24 - 48 | 0.07 0.00 0.07 | 0.00 | 0.92 | 0.00 | 0.08 | 0.01 |10.8-10.6
Total 1.32 0.51 1.26 | 0.39 | 0.92 | 0.00 | 0.34 | 0.39




Test No. 55A

Product Amount
1.48 h Preg + Wash 2040 mL
2. 48 h Residue 4448 g
Head (calc) 4448 g

Assays mg/L, g/t
Au

0.040
0.41

0.59

% Distribution
Au

30.9
69.1

100.0

LAKEFIELD RESEARCH

A Division of Falconbridge Limited
Lakefield, Ontario

March 13, 1990/mo
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Test No. 9 Project No. 3785 Operator: LM Date: 10/10/89
Purpose: To investigate the flotation of sulphides from classifier O/F.
Procedure: As indicated below. *
Feed: 2 kg classifier O/F
Grind: 10 min/2kg at 65 % solids in a lab ball mill
Conditions:
Reagents added, grams per tonne Time, minutes

Stage CuSO4 343?;50 MIBC || Grind Cond. Froth| pH
Conditioner (1) 85 5 5.1
1st Ro. (1) 73 5 1 5 4.9
1st Ro. (2) 73 2.5 1 5
Conditioner (2) 48 3 7.9
2nd Ro. 25 2.5 1 5
Scavenger 25 2.5 1 5 6.4
Stage Ro.1&2
Flotation Cell | 1000 g D-1
Speed: r.p.m. 1800
% Solids 33
%- _mesh

‘3.4 Ax343:Ax350




Test No. 9

Metallurgical Balance

Product Weight Assays % Distribution
(9) (%) {Au (g/t)] S (%) Au S
1. 1st Rougher Conc. 332.3 16.7 55.8 14.8 90.0 94.6
2. 2nd Rougher Conc. 104.8 5.3 7.80 1.34 4.0 2.7
3. 3rd Rougher Conc. 79.5 4.0 3.08 0.47 1.2 0.7
4. Rougher Tails 1473.2} 74.0 0.68 0.07 4.9 2.0
Head (calc.) 1989.81 100.0 { 10.36 | 2.61 | 100.0 100.0
Calculated Grades and Recoveries
1st Ro Conc+2nd Ro Conc (Prod 1+2)] 22.0 44.3 11.6 94.0 97.3
1st Ro Conc-3rd Ro Conc (Prod 1-3)} 26.0 37.9 9.86 95.1 298.0




Project No: 3785 M.B.

Prodﬁct: Rougher Tail Test No: 9

Microns Mesh Weight % Weight
Grams Ind. Cum. Passing |
208 65 0.6 0.4 04 99.6
147 100 3.6 2.6 3.1 96.9
104 150 7.8 5.7 8.7 913
74 200 12.8 8.3 18.0 82.0
53 270 16.7 1.4 295 70.5
38 400 144 10.5 39.9 60.1
-38 -400 82.6 60.1 100.0 -
Total 137.5 100.0 -




Test No. 15 Project No. 3785 Operator: LM Date: 25/10/89
Purpose: To investigate the flotation of sulphides from rod mill feed.
Procedure: As indicated beiow.
Feed: 2 kg rod miil feed
Grind: 13 min/2kg at 65 % solids in a lab ball mill
Conditions:
Reagents added, grams per tonne Time, minutes
*Ax DF
Stage CuS0O4 343/350 | MIBC 250 Grind Cond. Froth | pH
Conditioner (1) 85 3
1st Rougher 25 12.5 1 5
2nd Rougher 25 2.5 1 1
Regrind Ro. tails 8.75
Conditioner (2) 50 3
1st Scavenger 25 1 1
2nd Scavenger 10 1 1
3rd Scavenger 15 2.5 1 3
4th Scavenger 10 2.5 1 3

Stage Ro. + Scav.
Flotation Cell 1000 g D-1
Speed: r.p.m. 1800

% Solids 33

%- mesh

*3:1 Ax343:Ax350




Test No. 15

Metallurgical Balance

Product Weight Assays % Distribution
(@) {%) Au (g/t) S (%) Au S
1. 1st Rougher Conc. 165.4 8.3 80.5 20.2 76.3 82.3
2. 2nd Rougher Conc 80.8 4.0 19.2 2.26 8.9 4.5
3. 1st Scavenger Conc. 18.7 0.9 50.8 5.26 54 24
4. 2nd Scavenger Conc. 18.6 0.9 14.7 1.94 1.6 0.9
5. 3rd Scavenger Conc. 36.5 1.8 7.47 0.99 1.6 0.9
6. 4th Scavenger Conc. 66.2 3.3 3.25 0.42 1.2 0.7
7. Scavenger Tails. 1614.8 | 80.7 0.54 0.21 5.0 . 8.3
Head (calc.) 2001.0 | 100.0 | 8.72 2.03 100.0 | 100.0
Calculated Grades and Recoveries
1st Ro Conc+2nd Ro Conc (Prod 1+2) 12.3 60.4 143 85.2 86.8
Ro Conc+1st Scav Conc (Prod1-3) 13.2 59.7 13.7 90.6 89.2
Ro Conc+1st & 2nd Scav Conc (Prod1-4) 14.2 56.7 129 922 90.1
Ro Conc+1st,2nd & 3rd Scav Conc (Prod 1-5) | 16.0 51.1 118 93.8 9
Ro Conc+Scav Conc Prod 1-6) 19.3 429 9.64 95.0 91.7
Rougher Tail (Prod3-7) 87.7 1.44 0.30 14.8 13.2







Test No. 19

Project No. 3785 Date: 02/11/89

Purpose: To investigate the flotation of sulphides from rod mill feed.
Procedure: As indicated below.
Feed: 2 kg rod mill feed
Grind: 13min/2kg at 65 % solids in a lab ball mill
Conditions:
Reagents added, grams per tonne Time, minutes
*Ax DF
Stage CuS04 343/350 250 Grind Cond. Froth| pH
59
Conditioner (1) 85 3 7.0
Rougher (1) 2§ 5 1 3 7.2
Rougher (2) 25 - 1 3 7.
Regrind Ro. tails 10
Conditioner (2) 50 3 5.8
st Scavenger 15 25 1 3 6.6
2nd Scavenger Ls 2.5 1 3
3rd Scavenger 17 - 1 2
Combine rougher and scavenger concentrates.
1st Cleaner - - 1 2
5 - 1 2
Stage Ro. + Scav. Cleaner
Flotation Cell 1000 g D-1 250 g D-1
Speed: r.p.m. 1800 1100
% Solids 33 33
%- mesh

*3:1 Ax343:Ax350



Test No. 19

Metallurgicai Balance

Product Waeight Assays % Distribution
(g) (%) Au(git) | S (%) As (%) Au S Au

Cleaner Conc. 1316 | 6.7 121 23.9 9.78 86.4 91.6 83.4 |
Cleaner Tails. 59.8 3.0 12.9 2.13 1.38 42 3.7 5.
Scavenger Tails. 1770.§ 90.2 097 | 0.09 0.10 9.4 4.6 11.
Head (caic.) 1962.2 | 100.0 9.35 1.75 0.79 100.0 100.0 100.(
Calculated Grades and Recoveries

|Rougher+Scavenger Conc (Prod1+2) | 98 | 869 | 17.1 716 | 906 | 954 | 88.8




Project No: 3785

Product: Scavenger Tail Test No: 19
Microns Mesh Waeight % Weight
Grams Ind. Cum. Passing |
208 65 2.4 13 1.3 98.7
147 100 8.2 4.3 5.6 944
104 150 14.8 7.8 13.4 86.6
74 200 19.8 104 23.9 76.1
53 270 20.6 109 34.7 65.3
38 400 17.4 9.2 43.9 56.1
-38 -400 106.3 56.1 100.0 -
Total 189.5 100.0 - -




Test No. 20

Project No. 3785

Date: 02/11/89

Purpose: To repeat Test No. 19 bdt with sodium carbonate added.
Procedure: As indicated below.
Feed: 2 kg rod mill feed
Grind: 13 min/2kg at 65 % solids in a lab ball miil
Conditions:
Reagents added, grams per tonne Time, minutes
*Ax DF
Stage NaCO3 | CuS0O4 343/350 250 Grind Cond. Froth| pH
5.9
Conditioner (1) 35880 8.9
Conditioner (2) 85 3 9.2
Rougher (1) 25 5 1 3| 9.0
Rougher (2) 25 - 1 3 89
Regrind Ro. tails 10
Conditioner (3) 50 3 9.2
1st Scavenger 1 § i 2.5 1 3
2nd Scavengar 15 2.5 1 2.5
3rd Scavenger 17 - 1 2
1st Cleaner - - 1 2
5 - 1 2
Stage ) Ro. + Scav. Cleaner
Flotation Cell 1000 g D-1 250 g D-1
Speed: rp.m. 1800 1100
% Solids 33 33
%- mesh

*3:1 Ax343:Ax350




Test No. 20

Metallurgical Balance

Product Waeight Assays % Distribution
(9) (%) Au (g/t) S (%) As (%) Au S As
Cleaner Conc. 1432, 7.6 113 20.8 9.02 91.1 94.0 90.4
Cleaner Tails. 85.2 43 7.9 1.32 0.72 3.7 34 41
Scavenger Tails. 17370 | 8841 0.56 0.05 0.047 5.3 2.6 55
Head (calc.) 1971.4 | 100.0 9.35 1.68 0.76 100.0 100.0 100.0
Calculated Grades and Recoveries
[Rougher + Scavenger Conc (Prod 1+2) | 11.9 | 745 | 13.7 | 6.00 | 947 | 974 | 945 |




Test No. 21 Project No. 3785 Date: Nov-9-89 Operator: SA
Purpose: To examine the flotation of sulphides with finer grinds.
Procedure: As indicated below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343]
CuS0O4|Ax350|DF250 Grind | Cond. | Froth|| pH
Grind 85 - - 13
Rougher -1 - 25 20 1 3 8.8
- 25 15 1 3 8.9
Regrind - - - 11
Rougher -2 - 15 15 1 3 8.8
Regrind - - - 5
Rougher -3 - 15 15 , 1 3 9.0
Regrind - - - 10
Rougher -4. - 20 15 1 2 8.8
Stage Roughers 1-4
Flotation Cell] 1000g D-1
Speed: r.p.m. | 1850
% Solids 33
%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 21

Metallyrgi
Product Weight Assays git, % % Distribution

(9) (%) Au As S [S(py)| Au As S_| S(py)
1. 1st Rougher Conc| 131.1 7.9 |113.8]| 8.17 | 23.5| 20.0 | 78.2 | 72.7 | 88.2 | 91.6
2. 2nd Rougher Conc| 32.2 1.9 62.4 | 540 | 6.29 | 3.98 | 105} 11.8{ 5.8 4.5
3. 3rd Rougher Conc| 26.4 1.6 242 | 256 | 2.68 | 1.58 | 3.3 4.6 2.0 1.5
4. 4th Rougher Conc| 10.2 0.6 | 328} 2.06 | 2.13 | 1.25 | 1.8 1.4 0.6 0.4
5. 4th Rougher Tail | 1461.9| 88.0 | 0.80 {0.096( 0.08 | 0.04 | 6.1 9.5 3.3 2.0
Head (calc.) 1661.8{100.0f 11.5| 0.89 | 2.10 | 1.72 1100.0|100.0]100.0] 100.0
Calculated Grades and Recoveries
Comb Rougher Conc (Prod1-2y 9.8 |103.7] 7.62 | 20.1 | 16.8 | 88.8 | 84.5 | 94.0 | 96.1
Comb Rougher Conc (Prod1-3} 11.4 { 926 | 6.92 | 17.7 | 14.7 | 92.1 | 89.1 | 96.0 | 97.6
Comb Rougher Conc (Prod1-4y 12.0 | 89.6 | 6.67 | 16.9 | 14.0 | 93.9 | 90.5 | 96.7 | 98.0
1st Ro Tail (Prod2-5) 92.1 | 2.71 1 0.26 | 0.27 | 0.16 | 21.8 | 27.3 | 11.8 | 8.4
2nd Ro Tail (Prod3-5) 90.2 | 1.43 | 0.15| 0.14 | 0.07 | 11.2 | 15,5 | 6.0 3.9
3rd Ro Tail (Prod4-5) 88.6 { 1.02 | 0.11 | 0.09 | 0.05| 7.9 10.9 | 4.0 2.4

Additional A (Direct Assays)
Assays %,g/t
Product % - 200 Mesh Au As S
1st Rougher Tail 61.4 2.38 | 0.24 | 0.20
2nd Rougher Tail 82.7 1.41 | 0.16 | 0.12
3rd Rougher Tall 88.1 0.93 | 0.11 | 0.09
4th Rougher Tail 94.3 - -

NB: Weights removed for 1st, 2nd and 3rd Rougher Tailings. These samples were not accounted

for in the metallurgical balance.




Project No: 3785 KP
Product:  1st Rougher Tail Test No: 21
Microns Mesh Weight % Weight
Grams ind. cum. Passing
208 65 4.6 7.7 7.7 92.3
147 100 6.0 10.1 17.8 82.2
104 150 6.3 10.6 28.5 71.5
74 200 6.0 10.1 38.6 61.4
53 270 5.3 8.9 47.5 52.5
38 400 4.0 8.7 54.2 458
-38 -400 27.2 45.8 100.0 -
Total 59.4 100.0 - -
Product: 2nd Rougher Tail Test No: 21
Microns Mesh Weight % Weight
Grams Ind. Cum. Passing
208 65 0.2 0.3 0.3 99.7
147 100 1.7 2.7 3.0 97.0
104 150 3.9 6.2 9.2 90.8
74 200 5.1 8.1 17.3 82.7
53 270 6.3 10.0 27.3 727
38 400 5.6 8.9 36.1 63.9
-38 -400 40.3 63.9 100.0 -
Total 63.1 100.0 .- -




Project No: 3785 KP
Product:  3rd Rougher Tail Test No: 21
Microns Mesh Weight % Weight
Grams Ind. Cum. Passing
208 65 0.0 0.0 0.0 100.0
147 100 0.8 1.2 1.2 98.8
104 150 24 37 49 95.1
74 200 4.5 6.9 11.9 88.1
53 270 6.4 9.9 1.7 783
38 400 6.3 9.7 314 68.6
-38 -400 445 68.6 100.0 -
Total 64.9 100.0 - -
Product:  4th Rougher Tail Test No: 21
Microns Mesh Weight % Weight
Grams Ind. cum. Passing
208 65 0.0 0.0 0.0 100.0
147 100 0.6 0.3 0.3 99.7
104 150 28 1.4 1.7 98.3
74 200 7.8 4.0 5.7 94.3
53 270 15.0 7.7 13.4 86.6
38 400 18.5 9.4 228 77.2
-38 -400 151.3 77.2 100.0 -
Total 196.0 100.0 - -




Test No. 22  Project No. 3785 Date: Nov-15-89 Operator: SA

Purpose: To examine the flotation of sulphides and cyanide the final tails.
Procedure: As indicated below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuSO4 | Ax350|DF250 Grind | Cond. | Froth|| pH
Grind 85 - - 13 8.2
Rougher -1 - 25 20 1 3 8.2
- 25 15 1 3 8.2

( 500g Ro Tail to cyanidation)

Stage Roughers 1
Flotation Cell} 1000g D-1
Speed: r.o.m. [ 1850

% Solids 33

%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 22

Metallyrgical Balance

Product Waeight Assays g/t, % % Distribution

(g) (%) Au As S S(py) | Au As S S(py)
1. Ro Conc 163.7 | 8.2 |94.00| 7.35| 20.6 | 17.5 | 83.4 | 79.4 | 90.6 | 93.0
2. Ro Tail 1836.3| 91.8 | 1.67 | 0.17 | 0.19 | 0.12 ] 16.6 | 20.6 9.4 7.0
Head (calc.) 2000.0}(100.01 9.23 |1 0.76 { 1.86 | 1.54 | 100.0|100.0/100.0} 100.0




Test No. 23 Project No. 3785 Date: Nov-15-89 Operator
Purpose: To examine the flotation of sulphides with a finer grind and cyanide
the final tails.
Procedure: As indicated below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball miii
Reagents added, grams per tonne Time, minutes
Stage AX343]
CuS0O4|{Ax350|DF250 Grind | Cond. | Froth
Grind 85 - 13
Rougher -1 - 25 20 1 3
- 25 15 1 3 I
i
Regrind 50 - - 12
Rougher -2 - 15 15 1 3
{ 500g 2nd Ro Tail to cyanidation)
Stage Roughers 1-2
Flotation Cell{ 1000g D-1
Speed: r.p.m. | 1850
% Solids 33
%-  mesh

Note :

AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 23

Metallurgical Balance
Product Weight Assays g/t, % % Distribution

(9) (%) Au As S | Slpy) | Au As S | S{py)
1. 1st Rougher Conc| 151.0 76 [94.50| 696 | 21,5 | 1858 | 75.7 | 68.8 | 85.9 | 89.4
2. 2nd Rougher Conc{ 41.1 2.1 | 5183} 412 ] 5.09 ] 3.33 | 11.3 ] 11.1 5.5 4.4
3. 2nd Rougher Tail | 1807.9} 904 | 1.36 | 0.17 ] 0.18 | 0.11 | 13.0 | 20.1 8.6 6.2
Head (calc.) 2000.0{100.0| 9.43 | 0.76 | 1.89 { 1.56 | 100.0}| 100.0] 100.0{ 100.0
Calculated Grades and Recoveries
Comb Rougher Conc (Prodi-2)} 9.6 85.4 | 6.35| 18.0 1 15.3 | 87.0 | 79.9 | 91.4 | 93.8
1st Ro Tail (Prod2-3) 92.5 | 248 | 0.26 | 0.29 | 0.18 | 24.3 | 31.2 | 14.1 | 10.5




Test No. 24 Project No. 3785 Date: Nov-15-89 Operator:

Purpose: To examine the flotation of sulphides with a finer grind and cyanide
the final tail.
Procedure: As indicated beiow.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball miil
Reagents added, grams per tonne Time, minutes
Stage AX343
CuSO4{Ax350|DF250 Grind | Cond. | Froth
Grind 85 - - 13
Rougher -1 - 25 20 1 3
- 25 15 1 3
Regrind 50 - - 12
Rougher -2 - 15 15 1 3
Regrind - - - 6
Rougher -3 - 15 15 1 3
( 500g 3rd Ro Tail to cyanidation)

Stage Roughers 1-3
Fiotation Cell| 1000g D-1
Speed: rp.m. | 1850

% Solids 33

%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 24

Metaliyrgical Balance
Product Weight' Assays g, % % Distribution

(9) (%) Au As S |Spy)! Au As S | S(py)
1. 1st Rougher Conc| 149.6 | 7.5 |98.83} 6.92 |20.90|17.94| 73.1 | 68.1 | 85.9 | 89.7
2. 2nd Rougher Concy 38.2 1.9 |73.00f{ 468 | 5.80 | 3.80 | 13.8§} 11.8] 6.1 4.8
3. 3rd Rougher Conc| 45.6 23 [21.27] 2.06 | 2.17 | 1.29 | 4.8 6.2 2.7 2.0
4. 3rd Rougher Tail| 1766.6| 88.3 | 0.96 | 0.12 | 0.11 | 0.06 | 8.4 13.9 | 5.3 3.5
Head (calc.) 2000.0 100.0{10.12| 0.76 | 1.82 | 1.50 1100.0]100.0| 100.0| 100.0
Calculated Grades and Recoveries
Comb Rougher Conc (Prod1-2] 9.4 | 93.6 | 6.46 | 17.8 | 15.1 | 86.8 | 79.9 | 91.9 | 94.6
Comb Rougher Conc (Prod1-3] 11.7 | 79.4 | 5.60 | 148 | 12.4 | 91.6 | 86.1 | 94.7 | 96.5
1st Ro Tail (Prod2-4) 92.5 1 2.95| 0.26 { 0.28 | 0.17 | 26.9 | 31.9 | 14.1 | 10.3
2nd Ro Tail (Prod3-4) 90.6 | 1.47 | 0.17 | 0.16 { 0.09 | 13.2 | 20.1 8.1 5.4




Test No. 25 Project No. 3785 Date: Nov-15-89 Operator:

Purpose: To examine the flotation of sulphides with a finer grind and cyanide
the final tail.
Procedure: As indicated below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuS0O4 | Ax350|DF250 Grind | Cond. | Froth
Grind 85 - - 13
Rougher -1 - 25 20 1 3
- 25 15 1 3
Regrind 50 - - 12
Rougher -2 - 15 15 1 3
Regrind - - . 6
Rougher -3 - 15 15 1 3
Regrind - - - 15
Rougher -4. - 20 15 1 2
( 500g 4th Ro Tail to cyanidation)

Stage Roughers 1-4
Flotation Cell} 1000g D-1
Speed: r.p.m. | 1850

% Solids 33

%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 25

Metallyrgical Balance
Product Weight Assays glt, % % Distribution

(9) (%) Au As S S(py) | Au As S S(py)
1. 1st Rougher Conc{ 1459 | 7.3 | 90.93| 6.94 | 20.6 | 17.6 | 72.0 | 66.3 | 82.0 | 85.3
2. 2nd Rougher Conc| 49.3 2.5 | 42.53| 3.35| 473 | 3.30 | 11.4 | 10.8 6.4 5.4
3. 3rd Rougher Conc| 53.6 27 11787 1.87 | 199 | 1.19 5.2 6.6 2.9 2.1
4. 4th Rougher Conc| 47.2 2.4 |10.87] 0,95 | 1.00 | 0.59 2.8 2.9 1.3 0.9
5. 4th Rougher Tail |1704.0| 85.2 | 0.94 | 0.12 ] 0.16 | 0.11 8.7 134 7.4 6.2
Head (caic.) 2000.0] 100.0} 9.22 | 0.76 | 1.83 | 1.50 | 100.0{ 100.0| 100.0] 100.0
Calculated Grades and Recoveries
Comb Rougher Conc (Prod1-2y 9.8 787 1 6.03 | 16,6 | 14.0 | 83.3 | 77.1 88.4 | 90.7
Comb Rougher Conc (Prod1-3] 12.4 | 65.6 | 5.14 | 13.4 | 11,2 | 88.5 | 83.7 | 91.3 | 828
Comb Rougher Conc (Prod1-4) 148 | 56.9 | 447 | 11.5 | 9.53 | 91.3 | 86.6 | 92.6 | 93.8
ist Ro Tail (Prod2-5) 92.7 | 2791 0.28 | 0.36 | 0.24 | 28.0 | 33.7 | 18.0 | 14.7
2nd Ro Tail (Prod3-5) 90.2 | 1.70 ] 0.19 | 0.24 | 0.15 | 16.7 | 22.9 | 11.6 9.3
3rd Ro Tail (Prod4-5) 87.6 | 1.21 0.14 | 0.18 | 0.12 | 11.5 | 16.3 8.7 7.2




Test No. 26 Project No. 3785 Date: Nov-27-89 Operator:

Purpose: To repeat test 25 but add CuSO4 in a conditioning stage and
extend the flotation time on the Rougher concentate to 16 minutes.

Procedurs: As indicated below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill

Reagents added, grams per tonne Time, minutes

‘Stage AX343
CuS0O4{Ax350|DF250 Grind | Cond. | Froth
Grind - - - 13
Condition -1 85 - - 5
Rougher -1 - 25 20 1 3
- 25 15 1 3

Regrind - - - 12
Condition -2 50 - - 5
Rougher -2 - 15 15 1 3
Regrind - - - 6
Rougher -3 - 15 15 1 3
Regrind - - - 15
Rougher -4. ' - 20 15 1 2
Rougher -5 - 20 15 1 2
Stage Roughers 1-5
Flotation Cell| 1000g D-1
Speed: r.p.m. | 1850
% Solids 33
%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 26

Metallurgical Balance
Product Waeight Assays g/t, % % Distribution

(@) (%) Au As S S(py) | Au As S S(py)
1. 1st Rougher Conc | 173.2} 8.8 | 899} 7.12 | 19.8 | 16.8 | 75.4 | 78.3 | 90.6 | 92.3
2. 2nd Rougher Conc | 32.4 1.6 | 47.7 | 3.32 | 4.18 | 2.76 7.5 6.8 3.6 2.8
3. 3rd Rougher Conc | 27.6 1.4 | 203 ] 1.80 ] 2.08 | 1.31 2.7 3.2 1.5 1.1
4. 4th Rougher Conc | 33.6 1.7 1446} 0,931 193] 1583 | 7.3 2.0 1.7 1.6
5. 5th Rougher Conc | 34.7 1.8 13.0| 1.07 1 1.85 ]| 1.39 | 2.2 2.4 1.7 1.5
6. 5th Rougher Tail |1671.8] 84.7 | 0.61 | 0.07 | 0.02 | 0.01 4.9 7.4 0.9 0.5
Head (calc.) 1973.3/100.0} 10.5{ 0.80 | 1.92 | 1.59 {100.0]100.0|100.0] 100.0
Calculated Grades and Recoveries
Comb Rougher Conc (Prod1-2Y 10.4 { 83.2 | 6.52 | 17.3 | 145 | 82,9 | 85.1 | 94.2 | 95.1
Comb Rougher Conc (Prod1-3}% 11.8 | 75.8 | 5.96 | 155 | 13.0 | 85.6 | 88.2 | 95.7 | 96.3
Comb Rougher Conc (Prod1-4) 13.5| 71.9 | 533 | 13.8 | 11.56 | 92.9 | 980.2 | 97.4 | 97.9
Comb Rougher Conc (Prod1-5) 15.3 | 65.1 | 4.84 | 124 | 10.4 | 95.1 | 92.6 | 99.1 | 99.5
1st Ro Tail (Prod2-6) 912 ] 2821 0.191 0,20} 0,13 | 246 | 21.7 | 9.4 7.7
2nd Ro Tail (Prod3-6) 89.6 | 2.00 | 0.13 | 0.12 ] 0.09 | 17.1 | 149 | 5.8 4.9
3rd Ro Tail (Prod4-6) 88.2 11711 0.1110.09] 0,07} 144 11.8| 4.3 3.7
4th Ro Tail (Prod5-6) 86.5| 0.86 ] 0.09 ] 0.06 ] 0.04} 7.1 9.8 2.6 2.1




Test No. 27  Project No. 3785 Date: Nov-26-89 Operator: LP

Purpose: To repeat test 22 but add CuSO4 in a conditioning stage.
Procedure: As indicated beiow.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuS0O4|Ax350|DF250 Grind | Cond. | Frothl| pH
13
Condition 85 - - 5 8.2
Rougher - 25 20 1 3 8.2
- 25 15 1 3 8.2
Stage Roughers 1
Flotation Cell| 1000g D-1
Speed: r.p.m. | 1850
% Solids 33
%-  mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 27

Metallurgical Balance
Product Weight . Assays g/it, % % Distribution

(@) {%) Au As S S(py) Au As S S(py)
1. Ro Conc 247.4 | 125 | 65.7 | 5.27 | 13.9 | 11.6 | 87.9 | 86.3 | 93.9 | 95.4
2. Ro Tail 1731.41 8751 129 ] 0.12 | 0.13 | 0.08 | 12.1 | 13.7 | 6.1 4.6
Head (calc.) 1978.8/1100.0| 9.34 | 0.76 | 1.85 | 1.53 | 100.0§100.0(1100.0{ 100.0




Test No. 28A Project No. 3785 Date: Nov-26-89 Operator: LP
Purpose: To repeat test 27 but omit CuSO4 and add Na2SiO3 in a conditioning stage.

Procedure: As indicated below.

Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball miii
Reagents added, grams per tonne Time, minutes
Stage AX343|
Na2SiO3|Ax350{DF250 Grind| Cond. | Froth{l pH
13
Condition 250 - - 5 8.4
Rougher - 25 20 1 3 8.6
- 25 15 1 3 8.7
Stage | Roughers 1
Flotation Cell1000g D-1
Speed: r.p.m. { 1850
% Solids 33
%- _mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 28A

Metallurgicat Balance
Product : Weight Assays g/t, % % Distribution
() (%) Au As S S(py) | Au As S S(py)
1. Ro Conc 233.0 | 11.8 | 59.6 { 4.77 | 14.0 | 12.0 | 79.0 | 74.4 | 89.9 | 93.3
2. Ro Tail 173791 88.2 | 2.13 1 0.22 | 0.21 | 0.1 | 21.0 | 25.6 | 10.1 | 6.7

Head (calc.) 1970.91100.0| 8.92 | 0.76 | 1.84 | 1.52 1100.0|100.0|100.0| 100.0




Test No. 28B Project No. 3785 Date: Nov-26-89 Operator: LP
Purpose: To repeat test 27 but add Na2SiO3 in a conditioning stage.

Procedure: As outlined below.

Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
Na2SiO3! CuSO4 |Ax350|DF250 Grind | Cond. | Froth | pH
13
Condition 250 - - - 3 8.3
- 85 - - 5
Rougher - 25 20 1 3 8.5
- 25 15 1 3 8.7
Stage | Roughers 1
|Flotation Cell 10009 D-1
Speed: r.p.m. | 1850
% Solids 33
%- _mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 288

Metallurgical Balance
Product Weight Assays g/t, % % Distribution

(9) (%) Au As S S(py) | Au As S S(py)
1. Ro Conc 316.3 | 155 | 50.9 | 3.97 | 11.2| 9.5 | 84.4 | 83.8 | 93.2 | 95.1
2. Ro Tail 1727.8| 84.5 | 1.72 | 0.14 | 0.15 | 0.1 15.6 | 16.2 | 6.8 4.9

Head (calc.) 2044.11100.0| 9.33 | 0.73 | 1.86 | 1.55 {100.0{100.0}100.0]100.0




Test No. 29

Projept No. 3785

Date:

Nov-27-89

Operator:

Purpose: To repeat test 19.
Procedure: As indicated below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory bail miil

Reagents added, grams per tonne Time, minutes

Stage AX343
CuS0O4| Ax350 | DF250 Grind | Cond. | Froth

Grind - - - 13
Condition -1 85 - - 3
Rougher -1 - 25 20 1 3
Rougher -2 - 25 15 1 3
Regrind - - - 10
Condition -2 50 - - 3
Scavenger -1 - 15 15 1 3
Scavenger -2 - 15 10 1 3
Scavenger -3 - 17 10 1 2
1st Cleaner - - - 1 2
2nd Cleaner - 5 - 1 2
Stage Roughers 1-2 Scavenger 1-3 |Cleaner 1-2
Flotation Cell| 1000g D-1 1000g D-1 2509 D-1
Speed:rp.m. | 1850 1850 1100
% Solids 33 33 33
%-  mesh

Note :

AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 29

Metallurgical Balance
Product Woeight Assays gfit, % % Distribution

_(a) (%) Au As S S{py)| Au As S S(py)

1. 2nd Cleaner Conc|{ 106.9 .4 125 | 11.3 ] 29.8 )1 25.0| 76.8 | 74.9 | 87.5 | 89.5

2. 2nd Cleaner Tail | 25.8 1.3 28.3 | 3.15 | 4.79 3.4 4.2 5.0 3.4 3.0

3. 1st Cleaner Tail | 134.4 . 13.1 ] 1.27 | 2.09 1.5 10.1 | 10.6 7.7 7.0

4. Rougher Tail 1709.6| 86.5 ] 0.90 | 0.09 | 0.03 | 0.01 8.8 9.5 1.4 0.6

Head (calc.) 1976.7 | 100.0| 8.80 j 0.82 | 1.84 { 1.51 | 100.0{100.0}100.0{100.0

Calculated Grades and Recoveries

1st Cleaner Conc (Prodi-2) 6.7 |106.2] 9.72 | 249 | 208 | 81.0 | 79.9 | 90.9 | 925

Rougher Conc (Prod1-3) 13.5| 5694 | 547 ) 13.4 | 11,1 ] 91,2 | 90.5 | 98.6 | 99.4




Test No. 30 Project No. 3785 Date: Nov-28-89 Operator:
Purpose: To repeat test 15 and cyanide the flotation products.
Procedure: As indicated below.
Feed: 2 kg -10 mesh Cbmposite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill

Reagents added, grams per tonne Time, minutes

Stage AX343
CuSO4|Ax350{DF250 Grind | Cond. | Froth
Grind - - - 13
Condition -1 85 - - 3
Rougher -1 - 25 20 1 5
Rougher -2 - 25 15 1 1
Regrind - - - 8.75
Condition -2 50 - - 3
Scavenger -1 - 15 15 1 1
Scavenger -2 - 10 15 1 1
Scavenger -3 - 15 10 1 3
Scavenger -4 - 10 10 1 3
Fiotation products to cyanidation.

Stage Roughers 1-2 Scavenger 1-4
Flotation Cell| 1000g D-1 1000g D-1
Speed: r.p.m. | 1850 1850
% Solids 33 33
%-  mesh

Note :

AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 30

Metall

Product Weight Assays qa/t, % % Distribution
(q) (%) Au As S _[Spy)l Au | As S_1.S(py)

1. Rougher Conc 149.3 | 75 | 994|775} 215 | 18.2 | 79.8 | 76.4 | 88.4 | 91.0
2. Scavenger Conc | 122.4 | 6.2 | 19.9 | 1.87 | 246 | 1.66 | 13.1 | 15.1 8.3 6.8
3. Scavenger Tail |1706.9| 86.3 | 0.77 | 0.075| 0.07 | 0.04 | 7.1 8.5 3.3 2.2

Head (calc.) 1978.61100.01 9.40 | 0.77 | 1.83 | 1.51 1100.0| 100.0§100.0( 100.0

Calculated Grades and Recoveries

Ro + Scav Conc (Prod1-2) 13.7 | 63.6 | 6.10 | 129 | 10.7 | 92.9 | 91.5 | 96.7 | 97.8




Test No. 31 Project No. 3785 Date: Dec-7-89 Operator: LP

Purpose: To repeat test 23.

Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Conditions:
Reagents added, grams per tonne Time, minutes
Stage AX343
CuSO4 | Ax350|DF250 Grind| Cond. | Froth{f pH
Grind 85 - - 13 8.2
Rougher -t - 25 20 1 3 8.2
- 25 15 1 3 8.3
Regrind 50 - - 12
Rougher -2 - 15 15 1 3 8.3

( 500g 2nd Ro Tail to cyanidation)

Stage Roughers 1-2

Flotation Cell| 1000g D-1

Speed: r.p.m. 1850

% Solids 33

Yo+ mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 31

M rqi
Product Weight Assays gft, % % Distribution

(9) (%) Au As S |S(py){ Au | As S | S(py)
1. 1st Rougher Conc| 304.3 | 155 | 459 | 3.37 | 114 | 10.0{ 76.3 | 72.0 | 88.7 | 91.8
2. 2nd Rougher Conc| 120.7 6.1 18.3 | 1.51 1.88 | 1.23 | 12.1 12.8 5.8 4.5
3. 2nd Rougher Tail | 1540.0( 78.4 | 1.38 | 0.14 { 0.14 | 0.08 | 11.6 | 15.1 5.5 3.7
Head (cale.) 1965.0/100.0| 9.32 ] 0.72 | 1.99 | 1.68 | 100.0]100.0| 100.0]100.0
Calculated Grades and Recoveries
Comb Rougher Conc (Prodi-2) 21.6 | 38.1 | 2.84 | 8.70 | 7.48 | 88.4 | 84.9 | 94.5 | 96.3
1st Ro Tail (Prod2-3) 845 | 2.61 | 0.24 | 0.27 | 0.16 | 23.7 | 28.0 | 11.3 | 8.2




Test No. 32 Project No. 3785 Date: Dec-7-89 Operator: LP

Purpose: To repeat test 24.

Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Gring: 13min/2kg at 65% solids in a laboratory ball mill
Conditions:
" Reagents added, grams per tonne Time, minutes
Stage AX343|
CuSO4|Ax350{DF250 Grind { Cond. | Froth |} pH
Grind 85 - - 13 8.3
Rougher -1 - 25 20 1 3 8.3
] - 25 15 1 3 8.3
|
Regrind I 50 - - 12
Rougher -2 - 15 15 1 3 8.3
1]
Regrind - - . 5
Rougher -3 - 15 15 1 3 8.3

il { 500g 3rd Ro Tail to cyanidation)

Stage Roughers 1-3

Flotation Cell| 1000g D-1

Speed: rp.m. | 1850

% Solids 33

%~ mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 32

Metallurgical Balance
Product Weight Assays g/t, % % Distribution

(Q) (%) Au As S S(py) | Au As S S{py)
1. 1st Rougher Conc| 344.6 | 17.6 | 483 | 3.36 | 10.7 | 9.26 | 82.4 | 78,5 | 91.1 | 93.5
2. 2nd Rougher Conq 142.2 | 7.3 | 12.2 | 0.97 | 1.19 | 0.77 | 8.6 9.4 4.2 3.2
3. 3rd Rougher Conc| 128.1 6.5 | 545 1| 0.54 | 0.54 | 0.31 3.5 4.7 1.7 1.2
4. 3rd Rougher Tail | 1343.3| 68.6 | 0.83 | 0.08 | 0.09 | 0.05 | 5.5 7.5 3.0 2.2
Head (calc.) 1958.21100.0| 10.3 | 0.75 | 2.07 | 1.74 {100.0}100.0| 100.0| 100.0
Calculated Grades and Recoveries
Comb Rougher Conc (Prodi-2] 24.9 | 37.8 | 2.66 | 7.92 | 6.78 | 91.0 | 87.8 | 95.3 | 96.7
Comb Rougher Conc (Prodt-3] 31.4 | 31.0 | 2.22 | 6.38 | 543 | 94.5 | 92.5 | 97.0 | 97.8
1st Ro Tail (Prod2-4) 82.4 |1 220 0.20 | 0.22| 0.14 | 176 | 21.5 | 8.9 6.5
2nd Ro Tail (Prod3-4) 75.1}1 1231 0.12 | 0.13 | 0.08 | 9.0 | 12.2 | 4.7 3.3




Test No. 33 Project No. 3785 Date: Dec-7-89 Operator: LP

Purpose: To repeat test 26.

Procedure: As outiined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball miil
Conditions:
Reagents added, grams per tonne Time, minutes
Stage AX343|
CuSO4|Ax350|DF250 Grind | Cond. | Froth{l pH
Grind " - - - 13
il
Condition -1 85 - - 5 8.1
Rougher -1 - 25 20 1 3 8.1
- 25 15 1 3 8.2
] |
Regrind Il - - . 12
Condition -2 || 50 - . 5 8.1
Rougher -2 ‘ - 15 15 1 3 8.1
1l 1l
Regrind Il - . . 6 il
Rougher -3 - 15 1§ 1 3 8.1
|
Regrind I - - - 15 il
Rougher -4, - 20 15 1 2 8.1
| il
Rougher -5 - 20 15 1 2 || 8.1
I
il il
{ 5009 5th Ro Tail to cyanidation) il
i
|
Stage Roughers 1-5
Fiotation Cell] 1000g D-1 ]
Speed. rp.m. | 1850
% Solids 33
%-  mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 33

Metallyrgical Balance

Product Weight Assays g/t, % % Distribution

(g) (%) Au As S S(py) | Au As S S{py)
1. 1st Rougher Conc | 322.0 | 16.4 | 46.7 | 3.58 | 10.6 | 9.07 { 80.8 | 78.8 | 90.8 | 93.8
2. 2nd Rougher Conc | 103.3| 5.3 | 19.2 | 1.61 | 1.89 | 1.20 | 10.7 | 11.4 | 5.2 4.0
3. 3rd Rougher Conc | 140.0] 7.1 417 | 0.34 | 0.39 | 0.24 | 3.1 3.3 1.5 1.1
4. 4th Rougher Conc | 111.9| 5.7 | 2.95 | 0.18 | 0.20 | 0.12 1.8 1.4 0.6 0.4
5. 5th Rougher Conc | 91.3 47 | 168 | 020 | 0.17 | 0.08 | 0.8 1.2 0.4 0.2
6. 5th Rougher Tail |1194.0{ 60.8 | 0.43 [ 0.048| 0.05 | 0.01 2.8 3.9 1.6 0.4
Head (caic.) 1962.5/ 100.0f 9.48 } 0.75 | 1.92 | 1.59 | 100.0| 100.0| 100.01} 100.0
Calculated Grades and Recoveries
Comb Rougher Conc (Prod1-2y 21.7 | 40.0 | 3.10 | 8.5 7.2 | 915 90.2 | s6.0 | 97.8
Comb Rougher Conc (Prod1-3) 28.8 | 31.1 | 2.42 | 6.5 54 | 946 | 93.5 | 97.4 | 98.9
Comb Rougher Conc (Prodi-4y 34.5 | 26.5 | 2.05 | 5.4 46 | 96,4 | 948 ] 98.0 | 99.4
Comb Rougher Conc (Prod1-5§ 39.2 | 23.5 | 1.83 | 4.8 40 | 97.2 ] 96.1 | 98.4 | 99.6
1st Ro Tail (Prod2-6) 83.6 | 2.17 | 0.19 | 0.21 | 0.12 | 19.2 | 21.2 | 9.2 6.2
2nd Ro Tail (Prod3-6) 7831 1.03 | 0.09 | 0.10 | 0.04 | 8.5 9.8 4.0 2.2
3rd Ro Tail (Prod4-6) 71.2 1 0.71 | 0.07 | 0.07 | 0.02 | 5.4 6.5 2.6 1.1
4th Ro Tail (Prod5-6) 65.5 | 0.52 | 0.06 | 0.06 | 0.02 | 3.6 5.2 2.0 0.6







Test No. 34 Project No. 3785 Date: Dec-8-89 Operator: LP

Purposas: To repéat test 29 but increase scavenger flotation time and add a
3rd cleaner stage.

Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343]

CuS0O4 | Ax350| DF250 Grind | Cond. | Froth || oH
Grind - - - 13 8.2
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 3 8.2
Rougher 2 - 25 15 1 3 8.2
Regrind - - - 10
Condition 2 50 - - 3 8.3
Scavenger 1 - 15 15 1 3 8.3
Scavenger 2 - 15 10 1 3 8.3
Scavenger 3 - 17 10 1 4 8.3

Combine rougher and scavenger concentrates.

1st Cleaner - - - 1 7 8.2
2nd Clsaner - S - 1 5 8.2
3rd Cleaner - - - 1 3 8.2
Stage Roughers 1 & 2 Scavenger 1-3|{Cleaner 1 & 2
Flotation Cell} 1000g D-1 1000 g D-1 250 g D-1
Speed: r.o.m. | 1850 1850 1100
% Solids 33 33 33_
Yo~ mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 34

Metallyrgicat Balance
Product Weight Assays g/t, % % Distribution

(@) (%) Au As S |S(py)| Au As S_| Slpy
1. 3rd Cleaner Conc | 78.9 4.1 148 | 12.0 | 34.9 | 29.8 ] 70.8 | 63.9 | 78.6 | 81.9
2. 3rd Cleaner Tail 7.1 0.4 | 67.9 | 7.36 | 13.6 {10.45| 2.9 3.5 2.8 2.6
3. 2nd Cleaner Tail 89.5 4.6 6.00] 0.86 { 1.32 | 0.95 | 3.3 5.2 3.4 3.0
4, 1st Cleaner Tail | 476.3| 246 | 6.60 | 0.72 | 0.99 | 0.68 | 19.1 | 23.1 | 13.5 | 11.3
5. Scavenger Tail 1283.6| 66.3 | 0.51 | 0.05 | 0.049] 0.03 | 4.0 4.2 1.8 1.3
Head (calc.) 1935.4{ 100.0| 8.52 | 0.77 | 1.81 | 1.48 | 100.0| 100.0] 100.0} 100.0

Calculated Grades and Recoveries

2nd Cleaner Conc (Prod 1-2) | 4.4 |141.4111.62} 33.1 | 28.2 | 73.7 | 67.4 | 81.4 | 845
1st Cleaner Conc (Prod 1-3) 9.1 72.3| 6.13 | 16.9 | 143 | 77.0 | 72.6 | 84.7 | 87.4
Rougher Conc (Prod 1-4). 33.7 1 243 | 2.18 ] 5.3 4.3 | 96.0 | 95.8 | 98.2 | 98.7




Project No: 3785 MB
Product: 1st Cleaner Tails TestNo: 34
Microns Mesh Weight % Weight
Grams Ind. Cum. Passing |
208 65 0.8 05 0.5 99.5
147 100 3.4 2.0 25 97.5
104 150 4.0 24 49 95.1
74 200 4.0 2.4 7.2 92.8
53 270 5.0 3.0 10.2 89.8
38 400 7.5 45 147 85.3
-38 -400 143.6 85.3 100.0 .
Total 168.3 100.0 - -




Test No. 36 Project No. 3785 Date: Dec-12-89 Operator: LP

Purpose: To repeat test 34 but no cieaning stage.
Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball miil
Reagents added, grams per tonne Time, minutes
Stage AX343| ,
CuSO4 | Ax350]| DF250| R208 Grind | Cond. | Froth|j pH

Grind H . . . 13
Condition 1 85 - - 3 8.0
Rougher 1 - 25 20 - 1 3 7.9
Rougher 2 - 25 15 - 1 3 7.9
Regrind - - - 10

1]
Condition 2 50 - - 3 7.9
Scavenger 1 - 15 15 - 1 3 8.0
Scavenger 2 - 15 10 - 1 3 8.0
Scavenger 3 - 17 10 - 1 4 8.0

It

I

Il

1

il

il
Staqge Roughers 1. & 2 Scavenger 1-3
Flotation Ceil| 1000g D-1 1000 g D-1
Speed: r.po.m. | 1850 1850
% Solids 33 33
%- . mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectivsly.



Test No. 36

Metallyrgical 8alance
Product Waeight Assays g/it, % % Distribution
(g) (%) Al As S S{py) Au As S S(p
1. Rougher Conc 1 145.4| 7.4 | 87.1 | 718} 211 | 180} 71.3 | 67.5 | 80.1 | 82.8
2. Rougher Conc 2 134.6 ( 6.9 195 { 1.97 | 3.38 | 254 | 148 | 17.2 | 11.9 | 10.8
3. Scavenger Conc 1 | 105.3| 5.4 | 115 | 094 | 1.20 | 0.80 | 6.8 6.4 3.3 2.7
4, Scavenger Conc2 | 97.8 | 5.0 | 407 | 0.45 | 0.55| 0.36 | 2.2 2.8 1.4 1.1
5. Scavenger Conc 3 | 85.3 | 43 [ 2.37 | 0.25] 0.32 ] 0.21 | 1.1 1.4 0.7 0.6
6. Scavenger Tail 1393.1| 71.0 | 0.48 | 0.052} 0.07 | 0.05 | 3.8 4.7 2.5 2.1
Head (calc.) 1961.5| 100.0) 9.06 { 0.79 | 1.95 | 1.61 {100.01100.0|100.0] 100.0
" Calculated Grades and Recoveries
Rougher Conc (Prod 1-2) 143 | 546 | 4.68 | 12.6 | 10.6 | 86.0 | 84.7 | 92.0 | 93.6
Rougher Tail (Prod 3-6) 85.7 1.5 0.14 ] 0.2 0.1 14.0 ] 153 ]| 8.0 6.4
Scav Conc 1+2 (Prod 3-4) 1041 7.9 | 0.70 | 0.9 0.6 9.1 9.2 4.7 3.8
Scav Conc 1-3 (Prod 3-5) 14.7 1 6.3 | 0.57 | 0.7 05 | 10.2 | 10.6 | 5.4 4.3




Test No. 37 Projec} No. 3785 Date: Dec-12-89 Operator: LP
Purpose: To repeat test 34 but use Xanthate/R208 combination 75:25 and no
cleaning stage.
Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory balli mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuS04 | Ax350{ DF250] R208 Grind | Cond. | Froth|] pH
Grind - - - 13
Condition 1 85 - - 3 8.0
Rougher 1 - 20 15 6 1 3 8.0
Rougher 2 - 20 10 8 1 3 8.0
Regrind - . - 10
i
Condition 2 50 - - - 3 7.9
Scavenger 1 - 12 10 4 1 3 8.0
Scavenger 2 - 8 10 2 1 3 8.0
Scavenger 3 - 8 15 2 1 4 8.0

Stage Roughers 1 & 2 . |Scavenger 1-3
Flotation Cell| 1000g D-1 1000 g D-1
Speed: rp.m. | 1850 1850

% Solids 33 33

%-  mesh

Note :

AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 37

Metallurai
Product Weight Assays g/t, % % Distribution

(9) (%) Au As S S(py) Au As S S(py
1. Rougher Conc 1 149.1 7.6 8251 6.49 | 20.9 ] 18.1 | 68.4 | 64.6 | 79.4 | 82.3
2. Rougher Conc 2 95.5 49 | 26.3| 2.69 | 469 | 3.54 | 140 | 17.2 |} 11.4 | 10.3
3. Scavenger Conc 1 92.4 4.7 173 ] 1.26 | 1.68 | 1.14 8.9 7.8 4.0 3.2
4, Scavenger Conc 2 | 85.5 43 | 477 | 0.54 | 069 | 046 | 2.3 3.1 1.5 1.2
5. Scavenger Conc 3 99.9 5.1 3.30 1 0.35 | 0.45 | 0.30 1.8 2.3 1.1 0.9
6. Scavenger Tail 1446.0| 73.5 | 0.57 | 0.052} 0.07 | 0.05 4.6 5.0 2.6 2.1
Head (calc.) 1968.41 100.0{ 9.13 | 0.76 | 1.99 | 1.67 | 100.0/100.0}100.0/ 100.0
Calculated Grades and Recoveries
Rougher Conc (Prod 1-2) 12.4 | 60.6 | 5.01 | 146 | 12.4 | 82.4 | 81.8 | 90.8 | 92.6
Rougher Tail (Prod 3-6) 87.6 1.8 | 0.16 ] 0.2 0.1 17.6 } 18.2 | 9.2 7.4
Scav Conc 1+2 (Prod 3-4) 9.0 11.3 | 0.91 1.2 0.8 11.2 | 10.9 5.5 4.4
Scav Conc 1-3 (Prod 3-5) 14.1 8.4 0.71 0.9 0.6 13.0 | 13.2 6.6 5.3




Test No. 38 Project No. 3785 Date: Dec-12-89 Operator;: LP

Purpose: To repeat test 34 but use Xanthate/R208 combination 60:40 and no
cleaning stage.

Procedure: As outlined below.
Feed: 2 kg -10 mesh Com;;osite RMF
Grind: 13min/2kg at 65% soiids in a laboratory ball mill
il Reagents added, grams per tonne Time, minutes
Stage AX343|
CuS0O4 | Ax350{ DF250] R208 Grind | Cond. | Froth{| pH
Grind - - - 13
Condition 1 85 - - 3 7.9
Rougher 1 - 15 15 10 1 3 7.9
Rougher 2 - 15 10 10 1 3 8.0
fl
Regrind il - - - 10
Condition 2 50 - - - 3 8.0
Scavenger 1 - 9 15 6 1 3 8.0
Scavenger 2 - 6 10 4 1 3 8.0
Scavenger 3 - 6 10 |° 4 1 4 8.0
1l
1]
]
W
Stage Roughers 1 & 2 Scavenger 1-3
Fiotation Cell| 10009 D-1 1000 g D-1
Speed: rp.m. | 1850 1850
% Solids 33 33
%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 38

Metallurgical B8alance

Product Weight Assays g/t, % % Distribution

(q) (%) Au As S S(py) | Au As S | S(py)
1. Rougher Conc 1 189.7| 96 | 698 | 537 | 16.3 | 14.0 | 65.6 | 67.4 | 81.7 | 84.7
2. Rougher Conc 2 110.3| 5.6 | 20.7 | 2.00 | 3.16 | 2.30 | 11.3 | 146 | 9.2 8.1
3. Scavenger Conc 1 96.8 49 | 18.8] 1.30 | 1.62 ] 1.06 | 9.0 8.3 4.1 3.3
4, Scavenger Conc 2 | 86.7 44 | 189 | 052 | 0.64 | 0.42 | 8.1 3.0 1.5 1.2
5. Scavenger Conc 3 | 88.7 4.5 3.00 | 0.29 | 0.38 | 0.26 1.3 1.7 0.9 0.7
6. Scavenger Tail 1400.51 71.0 | 0.67 {0.054| 0.07 | 0.05 | 4.6 5.0 2.6 2.1
Head (calc.) 1972.71100.0] 10.2 ! 0.77 | 1.92 | 1.59 [100.0|100.0{100.0/100.0
Calculated Grades and Recoveries
Rougher Conc (Prod 1-2) 15.2 | 51.7 | 413 | 11,56 | 9.70 | 76.9 | 82.0 | 90.9 | 92.7
Rougher Tail (Prod 3-6) 848 | 2.79 | 0.16 { 0.21 | 0.14 | 23.1 | 18.0 | 9.1 7.3
Scav Conc 1+2 (Prod 3-4) 93 | 188 ] 0.93| 1.16] 0.76 | 17.1 | 11.3 | 5.6 4.4
Scav Conc 1-3 (Prod 3-5) 13.8 |1 13,71 0.72} 0.90 | 0.59 | 185 | 13.0 | 6.5 5.2




Test No. 39 Project No. 3785 Date: Dec-15-89 Operator: LP
Purpose: To conduct a series of tests to investigate the effect of fineness of
grind on recovery.

Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball miil

Reagents added, grams per tonne Time, minutes

Stage : AX343|
] CuSO4 | Ax350| DF250 Grind{ Cond. | Frothil pH
Grind - - - 13
Condition 1 85 - 3 8.0
Rougher 1 25 20 1 1 8.0
Rougher 2 - - 1
Rougher 3 - 25 15 1 2 8.0
[Rougher 4 1 - 2
Rougher 5 - 15 15 ) 3 8.0
Rougher 6 - 15 15 1 3 8.0
[Stage Roughers 1 - 6
Flotation Cell{ 1000g D-1
Speed: r.p.m. | 1850
% Solids 33
%-  mesh
Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 39

~NOO O AW~

M lyrqi
Product Weight Assays g/t, % % Distribution
(@) (%) Au As S S(py) { Au As S_|S(py)
. Rougher Conc 1 99.9 5.1 94,7 | 744 | 22.2 | 19.0 | 52.4 | 49.1 | 61.6 | 64.3
. Rougher Conc 2 56.0 2.8 | 555 | 4.76 | 119 | 9.86 | 17.2 | 176 | 185 | 18.7
. Rougher Conc 3 101.3] 5.2 1224} 219 | 3.58 ) 264 | 126 | 14.7 | 101 9.1
. Rougher Conc 4 55.8 2.8 | 9.07 | 0.87 | 1.25 | 0.88 2.8 3.2 1.9 1.7
. Rougher Conc 5 87.2 44 | 740 | 0.68 | 0.91 {1 0.62 ] 3.5 3.9 2.2 1.8
. Rougher Conc 6 73.0 3.7 | 4.73 | 0.42 | 0.57 | 0.39 1.9 2.0 1.2 1.0
. Rougher Tail 1492.0] 75.9 | 1.15 | 0.096| 0.11 | 0.07 | 9.5 9.5 4.6 3.5
Head (caic.) 1965.21 100.0] 9.18 | 0.77 | 1.83 | 1.50 | 100.0{100.0| 100.0| 100.0
Calculated Grades and Recoveries
Rougher Conc 1+2 (Prod 1-2)| 7.9 | 80.6 | 6.48 | 185 | 15.7 | 69.6 | 66.7 | 80.1 | 83.0
Rougher Conc 1-3 (Prod 1-3) | 13.1 | §7.7 | 479 | 12.6 | 10.6 | 82.2 | 81.4 § 90.1 | 92.1
Rougher Conc 1-4 (Prod 1-4)| 15.9 | 49.0 | 4.09 | 10.6 | 8.85 | 85.0 | 84.6 | 92.1 | 83.7
Rougher Conc 1-5 (Prod 1-5) | 20.4 | 40.0 | 3.35 | 8.49 | 7.05 | 88.6 | 88.5 | 94.3 | 95.6
Rougher Conc 1-6 (Prod 1-6) | 24.1 | 34.5 | 2.90 | 7.26 | 6.03 | 90.5 | 90.5 85.4 | 76.5




Test No. 40

Project No.

3785

Date: Dec-15-89

Operator: LP

Purposae: As for test 39.
Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 20 min/2kg at 65% solids in a laboratory ball mill

Reagents added, grams per tonne Time, minutes

Stage AX343|
CuS0O4 | Ax350| DF250 Grind| Cond. | Froth || pH
Grind - - - 20
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 1 8.2
Rougher 2 - . - 1
Rougher 3 - 25 15 1 2 8.2
Rougher 4 - - - 2
Rougher 5 - 15 15 1 3 8.1
Rougher 6 - 15 15 1 3 8.1
Stage Roughers 1 - 6
Flotation Cell| 1000g D-1
Speed: r.o.m. | 1850
% Solids 33
%o- mesh
Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 40

Metallyrgical Balance

Product Waeight Assays g/t, % % Distribution

(9) (%) Au As S |S(py)! Au As S_1S(py)
1. Rougher Conc 1 161.5| 8.2 73.8| 5.13} 175 ]| 16.3| 65.5 | 55.8 | 72.4 | 75.7
2. Rougher Conc 2 61.8 3.1 33.0] 352} 723 5.72 | 11.2} 146 | 11.5 ] 10.8
3. Rougher Conc 3 121.0| 6.2 17.7 |1 196 | 3.06 | 2.22 | 11.8 | 16.0{ 9.5 8.2
4. Rougher Conc 4 46.7 2.4 7.40 | 0.82 1 1.20 | 0.85 1.9 2.6 1.4 1.2
5. Rougher Conc 5 94.2 4.8 480 ) 0.52 ] 0.67 | 0.45 2.5 3.3 1.6 1.3
6. Rougher Conc 6 79.6 40 | 3.17 | 0.36 | 0.51 | 0.36 1.4 1.9 1.0 0.9
7. Rougher Tail 1402.01 71.3 | 0.74 | 0.062| 0.07 | 0.04 5.7 5.8 2.5 1.9
Head (caic.) 1966.8| 100.0| 9.25 | 0.76 1 1.98 | 1.66 {100.0/100.0]100.0] 100.0
Calculated Grades and Recoveries
Rougher Conc 1+2 (Prod 1-2)| 11.4 | 62.5 | 4.68 | 14.7 | 12.7 | 76.7 | 70.4 | 83.9 | 86.5
Rougher Conc 1-3 (Prod 1-3)| 17.5 | 46.8 | 3.73 | 10.6 | 8.99 | 88.5 | 86.3 | 93.4 | 94.8
Rougher Conc 1-4 (Prod 1-4)| 19.9 | 42.1 | 3.38 | 9.46 | 8.01 | 90.4 | 88.9 | 94.8 | 96.0
Rougher Conc 1-5 (Prod 1-5)| 24.7 | 34.8 | 2.82 | 7.75 | 6.55 | 92.9 | 92.2 | 96.4 | 97.3
Rougher Conc 1-6 (Prod 1-6)| 28.7 | 30.4 | 2.48 | 6.73 | 5.67 | 94.3 | 94.2 | 97.5 | 98.1




Project No: 3785

Product: Comb. Prod. Test No: 39
Microns Mesh Waeight % Weight
Grams Ind. Cum. Passing |
208 65 0.0 0.0 0.0 100.0
147 100 11.7 11.7 11.7 88.3
104 150 9.7 9.7 214 78.6
74 200 9.1 9.1 30.5 69.5
53 270 8.5 8.5 39.0 61.0
38 400 7.7 77 46.7 53.3
-38 -400 53.3 53.3 100.0 -
Total 100.0 100.0 - -
Product: Comb. Prod. Test No: 40
Microns Mesh Weight % Weight
Grams Ind. Cum. Passing
208 65 1.8 1.8 1.8 98.2
147 100 4.0 4.0 5.8 94.2
104 150 8.0 8.0 138 86.2
74 200 122 122 26.0 740
53 270 9.2 9.2 35.2 64.8
38 400 9.0 8.0 442 55.8
-38 -400 55.8 55.8 100.0 -
Total 100.0 100.0 - -




Test No. 41 Project No. 3785 Date: Dec-15-89 Operator: LP

Purpose: As for test 39.
Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 25 min/2kg at 65% solids in a laboratory bail miil

Reagents added, grams per tonne Time, minutes

Stage AX343|
CuS0O4 | Ax350| DF250 Grind | Cond. | Froth{| pH

Grind - - - 25
Condition 1 85 - - 3 8.3
Rougher 1 - 25 20 1 1 8.3
Rougher 2 : - - - 1
Rougher 3 - 25 15 1 2 8.3
Rougher 4 - - - 2
Rougher & - 15 15 1 3 8.2
Rougher 6 - 15 15 1 3 8.2
Stage Roughers 1 - 6
Flotation Cell{ 1000g D-1
Speed: r.o.m. | 1850
% Solids 33
%o~ mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 41

Metall

Product Weight Assays g/t, % % Distribution

(9) (%) Au As S S{py) Au As S
1. Rougher Conc 1 128.0| 6.5 81.9| 524} 17.2 | 15.0 | 58.3 | 45.7 | 59.1
2. Rougher Conc 2 55.3 2.8 438 | 4.32 ]| 9.99 | 8.14 | 13.5 | 16.3 | 14.8
3. Rougher Conc 3 116.2 | 5.9 22.0| 247 | 547 | 441 | 142 ] 196 | 17.1
4. Rougher Conc 4 60.1 3.1 |10.10] 118 | 1.77 | 1.26 3.4 4.8 2.9
5. Rougher Conc § 121.8| 6.2 5.17 1 0.60 | 0.76 | 0.50 3.5 5.0 2.5
6. Rougher Conc 6 g2.4 4.7 2.83 | 0.32 | 0.41 } 0.27 1.5 2.0 1.0
7. Rougher Tail 1390.4} 70.8 | 0.73 | 0.070| 0.07 | 0.04 5.6 6.6 2.6
Head (caic.) 1964.21100.0] 9.151 0.75 | 1.90 | 1.58 {100.01100.01100.0
Calculated Grades and Recoveries
: )

Rougher Conc 1+2 (Prod 1-2)| 9.3 70.4 | 496 | 15.0 | 12.9 71.8 | 62.0 | 74.0
Rougher Conc 1-3 (Prod 1-3)| 15.2 | 51.6 | 4.00 | 11.3 | 9.61 | 86.0 | 81.5 | 91.0 |
Rougher Conc 1-4 (Prod 1-4)| 18.3 | 44,7 | 3.52 | 9.72 | 8.21 | 89.4 | 86.4 | 93.9 y
Rougher Conc 1-5 (Prod 1-5)| 24.5 | 34.7 | 2.78 | 7.45 | 6.26 | 92.9 | 91.4 | 96.4
Rougher Conc 1-6 (Prod 1-6)| 29.2 | 29.6 | 2.39 | 6.32 530 | 94:4 | 93.4 | 97.4 |




Test No. 42 Project No. 3785 Date: Dec-15-89 Operator: LP

Purpose: As for test 39.
Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 30 min/2kg at 65% solids in a iaboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuSO04 | Ax350| DF250 Grind | Cond. | Frothjl pH
Grind - - - 30
Condition 1 85 - - 3 8.3
Rougher 1 - 25 20 1 1 8.3
Rougher 2 - - - 1
Rougher 3 - 25 15 1 2 8.3
[
Rougher 4 - - - 2
Rougher 5 - 15 15 1 3 8.3
|
Rougher 6 || - 15 15 1 3 8.3
il
Stage Roughers 1 - 6
Flotation Celll 1000g D-1
Speed: r.p.m. | 1850
% Solids 33
Yo~ mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 42

Metallurgical Balance

Product Weight Assays agt, % % Distribution

@ | ¢ | Au | As S |spy)| Au | As s !

1. Rougher Conc 1 140.4 | 7.1 78.4 | 465 | 15.8 | 13.8 | 59.5 | 42.9 | 56.8
2. Rougher Conc 2 66.2 3.4 45.3 | 4.91 | 12.30]10.20| 16.2 | 21.4 | 20.8
3. Rougher Conc 3 129.7] 6.6 | 19.5 | 2.34 | 452 | 3.52 ] 13.7 | 20.0 | 15.0
4. Rougher Conc 4 69.0 | 3.5 | 757 ]| 094 | 135 | 0.95 | 2.8 4.3 2.4
5. Rougher Conc § 133.5| 6.8 | 3.67 | 0.46 | 0.59 ] 0.39 | 2.6 4.0 2.0
6. Rougher Conc 6 10451 5.3 2.17 1 0.28 | 0.36 | 0.24 1.2 1.9 1.0
7. Rougher Tail 1327.0| 67.4 | 0.54 | 0.063} 0.06 | 0.03 ] 3.9 5.5 2.0 l
Head (calc.) 1970.3| 100.0| 9.38 | 0.77 | 1.98 { 1.65 | 100.0}1100.0]100.0

Calculated Grades and Recoveries

Rougher Conc 1+2 (Prod 1-2)| 10.5 | 67.8 | 4.73 | 14.7 | 12.7 | 75.7 | 64.3 | 77.6 I
Rougher Conc 1-3 (Prod 1-3)| 17.1 | 49.2 | 3.81 | 10.8 | 9.13 | 89.4 | 84.3 92.6
Rougher Conc 1-4 (Prod 1-4) | 20.6 | 42.1 | 3.32 | 9.16 | 7.74 | 92.2 | 88.5 | 95.0
Rougher Conc 1-5 (Prod 1-5) | 27.3 | 32.6 | 2.61 | 7.04 | 5.92 | 94.9 | 92.6 | 97.0
Rougher Conc 1-6 (Prod 1-6) | 32.6 | 27.6 | 2.23 | 5.95 | 5.00 96.1 | 94.5 | 98.0




Project No: 3785
Product: Comb. Prod. Test No: 41
Microns Mesh Waeight % Weight _
Grams Ind. Cum. Passing |
208 65 0.2 0.2 0.2 99.8
147 100 1.3 1.3 1.5 98.5
104 150 44 44 5.9 94.1
74 200 8.3 83 14.2 85.8
53 270 11.4 114 25.6 744
38 400 10.1 10.1 35.7 64.3
-38 -400 64.3 64.3 100.0 -
Total 100.0 100.0 - -
Product: Comb. Prod. Test No: 42
Microns Mesh Weight % Weight _
Grams Ind. Cum Passing |
208 65 0.0 0.0 0.0 100.0
147 100 0.3 03 0.3 99.7
104 150 1.8 1.8 2.1 97.9
74 200 5.2 5.2 7.3 927
53 270 9.8 9.8 171 829
38 400 . 1.1 1141 28.2 718
-38 -400 78 718 100.0 -
Total 100.0 100.0 - -




Test No. 43 Project No. 3785 Date: Dec-18-89 Operator: LP

Purpose: To in\;estigate the effect of pulling rates on the recovary.
Procedure: As outlined beiow but puil hard.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13 min/2kg at 65% saolids in a iaboratory bail mill
Reagents added, grams per tonne Time, minutes
Stage AX343|
CuSO4 { Ax350]| DF250 Grind| Cond. | Froth|] pH
Grind B N N 13
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 3 8.2
Rougher 2 - 25 15 1 3 8.3
Rougher 3 - 18 15 1 3 8.3
i

Stage Roughers 1 - 3
Fiotation Celi{ 1000gq D-1
Speed: r.o.m. | 1850
% Solids 33
%- _mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 43

Metallurgical Balance
Product Weignht Assays g/t, % % Distribution

(g (%) Au As S S(py) | Au As S | S(py)
1. Rougher Conc 1 202.9| 10.3 | 69.0 | 495 | 15.7 | 13.6 | 69.3 | 65.7 | 82.0 | 85.4
2. Rougher Conc 2 112.9| 5.7 | 25.7 | 1.82 | 294 | 2.16 | 14.4 | 134} 85 7.6
3. Rougher Conc 3 108.1| 5.5 { 8.73 | 0.81 | 1.09 | 0.74 | 4.7 5.7 3.0 2.5
4. Rougher Tail 1548.6) 78.5 | 1.52 |0.150} 0.16 | 0.10 ] 11.7 | 156.2 | 6.4 4.6
Head (calc.) 1972.51 100.0}] 10.2 ] 0,78 | 1.97 | 1.64 1100.0]100.0]|100.0] 100.0
Calcuiated Grades and Recoveries
Rougher Conc 1+2 (Prod 1-2) | 16.0 | 53.5 | 3.83 | 11.1 9.5 | 83.7 | 79.1 | 90.6 | 92.9
Rougher Conc 1-3 (Prod 1-3)| 21.5 | 42.1 | 3.06 | 86 | 727 | 88.3 | 84.8 | 93.6 95.4




Test No. 44 Project No. 3785 Date: Dec-18-89 Operator: LP

Purpose: As for test 43.
Procedure: As outlined beiow but pull siow and wait for colour.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13 min/2kg at 65% s‘olids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343|
CuSO4 | Ax350| DF250 Grind | Cond. | Froth|l pH

Grind - - - 13
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 3 8.2
Rougher 2 - 25 15 1 3 8.2
Rougher 3 - 15 15 1 3 8.3

{

[ ]

1
Stage Roughers 1 - 3
Flotation Celi| 1000g D-1
Speed: r.o.m. | 1850
% Solids 33
%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 44

Metallurgical Balance
Product Weight Assays gfit, % % Distribution

(q) (%) Au AsS S S(py) Au ’As S Sipy)
1. Rougher Conc 1 126.2 6.4 102 | 8.07 ] 23.8 | 20.3 | 68.3 | 66.2 | 80.5 | 83.5
2. Rougher Conc 2 40.5 2.0 | 40.3| 3.88| 6.63 | 497 | 8.7 10.2 | 7.2 6.5
3. Rougher Conc 3 19.8 1.0 | 27.01 2.89 | 423 | 2.99 | 2.8 3.7 2.2 1.9
4, Rougher Tail 1793.8} %06 | 2.13 | 0.17 ] 0.21 | 0.14 | 20.3 | 19.8 | 10.1 8.0
Head (caic.) 1980.3| 100.01 9.52 1 0.78 | 1.88 | 1.55 { 100.0] 100.0}100.0} 100.0
Calculated Grades and Recoveries
Rougher Conc 1+2 (Prod 1-2) | 8.4 87.0| 7.05| 19.6 | 16.6 | 76.9 | 76.4 { 87.7 | 90.1
Rougher Conc 1-3 (Prod 1-3)| 9.4 80.6 | 6.61 18.0 | 15.16] 79.7 | 80.2 | 89.9 | 92.0




Test No. 43 Project No. 3785 Date: Dec-18-89 Operator: LP
Purpose: To investigate the effect of pulling rates on the recovery.
Procedure: As outlined below but pull hard.
Feed: 2 kg -10 mesh Composite RMF
Grind:’ 13 min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343|
CuSO4 | Ax350| DF250 Grind| Cond. | Froth |} oH
Grind - . . 13
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 3 8.2
Rougher 2 - 25 15 1 3 8.3
Rougher 3 - 15 15 9 3 8.3
il
il
I
|
|
Stage Roughers 1 - 3
Flotation Celi| 1000g D-1
Speed: r.o.m. | 1850
% Solids 33
%- __mesh

Note :

AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 43

Metallurgical Balance
Product Weight Assays g, % % Distribution

(9) (%) Au As S S(py) | Au As S S(py)
1. Rougher Conc 1 202.9] 10.3 | 69.0 | 495 | 15.7 | 13.6 | 69.3 | 65.7 | 82.0 | 85.4
2. Rougher Conc 2 1129} 5.7 | 25.7 | 1.82 | 294 | 2.16 | 144 | 13.4 | 8.5 7.6
3. Rougher Conc 3 108.1| 5.5 | 8.73 1 0.81 | 1.09 ] 0.74 | 4.7 5.7 3.0 2.5
4. Rougher Tail 1548.6] 78.5 | 1.52 {0.150| 0.16 | 0.10 | 11.7 | 15.2 ]| 6.4 4.6
Head (calc.) 1972.51100.04 10.2 | 0.78 { 1.97 | 1.64 | 100.0]100.0§100.0{ 100.0
Calculated Grades and Recoveries
Rougher Conc 1+2 (Prod 1-2) | 16.0 | 53.5 | 3.83 | 11.1 9.5 | 83.7 | 79.1 | 90.6 | 92.9
Rougher Conc 1-3 (Prod 1-3)| 21.5 | 42.1 | 3.06 | 8.6 | 7.27 | 88.3 | 84.8 { 93.6 | 95.4




Test No. 44 Project No. 3785 Date: Dec-18-89 Operator: LP

Purpose: As for test 43.
Procedure: As outlined below but pull slow and wait for colour.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13 min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuS04 | Ax350| DF250 Grind | Cond. | Froth |l pH

Grind - - - 13
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 3 8.2
Rougher 2 - 25 15 1 3 8.2
Rougher 3 - 15 15 1 3 8.3
Stage Roughers 1 - 3
Flotation Cell| 1000g D-1
Speed: r.o.m. | 1850
% Solids 33
Yo~ mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 44

Metallurgical Balance
Product Weight Assays git, % % Distribution

(@) (%) Au As S S(py) | Au As S S(p
1. Rougher Conc 1 126.2 | 6.4 102 | 8.07 | 23.8 | 20.3 | 68.3 | 66.2 | 80.5 | 83.5
2. Rougher Conc 2 40.5 2.0 | 403 | 3.88 | 6.63 | 497 | 8.7 | 102 | 7.2 6.5
3. Rougher Conc 3 19.8 1.0 | 27.0{ 2.89 | 423 | 2.99 | 2.8 3.7 2.2 1.9
4, Rougher Tail 1793.8| 90.6 { 2.13 | 0.17 | 0.21 | 0.14 | 20.3 | 19.8 | 10.1 8.0
Head (caic.) 1980.3| 100.0| 9.52 | 0.78 | 1.88 | 1.55 | 100.0]/ 100.0| 100.0] 100.0
Calcuiated Grades and Recoveries
Rougher Conc 1+2 (Prod 1-2) | 8.4 87.0| 705} 19.6 | 16.6 | 76.9 | 76.4 | 87.7 | 90.1
Rougher Conc 1-3 (Prod 1-3)! 9.4 80.6 | 6.61 18.0 | 15.16] 79.7 | 80.2 | 89.9 { 92.0




Test No. 45 Project No. 3785 Date: Dec-19-89 Operator: LP

Purpose: To repeat test 34 but combine rougher concentrates and stage clean
the combined scavenger concentrate once.

Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory baill mill

Reagents added, grams per tonne Time, minutes

Stage AX343|
CuS0O4 { Ax350] DF250 Grind{ Cond. | Froth|l pH

Grind - - - 13
Condition 1 85 - - 3 8.3
Rougher 1 - 25 20 ‘ 1 3 8.3
Rougher 2 - 25 15 1 3
Regrind - - - 10
Condition 2 50 - - 3 8.3
Scavenqger 1 - 15 15 1 3 8.3
Scavenger 2 - 15 10 1 3
Scavenger 3 - 17 10 1 4

Combine scavenger concentrates.

i

1st Cleaner - - - 1 3 8.4
Stage Roughers 1 & 2 Scavenger 1-3{Cleaner
Flotation Celll 1000g D-1 1000 g D-1 250 g D-1
Speed: r.p.m. 1850 1850 1100
% Solids 33 33 33
%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 45

Metallyrgical Balance
Product Weight Assays g/t, % % Distribution

(g9) (%) Au As S | Spy)| Au As S__| S(py
1. Rougher Conc 139.8} 7.1 105 8.6 22.9 ] 19.2 | 80.6 | 78.6 | 88.6 { 90.9
2. Scav Cl Conc 9.6 0.5 |143.0| 9.52 | 11.5 ] 7.43 7.5 6.0 3.1 2.4
3. Scav Cl Tail 38.8 2.0 13.2 | 1.57 ] 2.25 | 1.58 2.8 4.0 2.4 2.1
4. Scavenger Tail 1769.3| 90.4 { 0.83 | 0.10 | 0.12 | 0.08 9.0 11.5 5.9 4.6
Head (calc.) 1957.51100.01 9.30} 0.78 | 1.84 | 1.51 | 100.01100.0]100.0 100.0
Calculated Grades and Recoveries
Scavenger Conc (Prod 2+3) 2.5 | 38.9 | 3.15 4.1 2.7 10.4 | 10.0 5.5 4.5
Ro + Scav Conc (Prod 1-3) 9.6 88.0f 7.20 | 18.1 | 15.0 | 91.0 | 88.5 | 94.1 | 95.4




Test No. 46 Project No. 3785 Date: Dec-20-89 Operator: LP
Purpose: To repeat test 45 but regrind combined scavenger concentrates
prior to cleaning.

Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill

Reagents added, grams per tonne Time, minutes

Stage AX343|
CuSO4 | Ax350{ DF250 Grind | Cond. | Froth{] oH

Grind - - - 13
Condition 1 85 - - 3 8.4
Rougher 1 - 25 20 1 3 8.4
Rougher 2 - 25 15 1 3
Regrind - - - 10
Condition 2 50 - - 3 8.5
Scavenger 1 - 15 15 1 3 8.5
Scavenger 2 - 18 10 1 3
Scavenger 3 - 17 10 1 4

Combine scavengser concentrates.
Regrind - - - 15
1st Cleaner - - - 1 5 8.5
Stage Roughers 1 & 2 Scavenger 1-3|Cleaner
Fiotation Celi} 1000g D-1 1000 g D-1 1250 g D-1
Speed: r.p.m. 1850 1850 1100
% Solids 33 33 33
%- _mesh

Note :

AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 46

Metallurgical Balance
Product Weight Assays g/t, % % Distribution

(9) (%) Au As S S(py){ Au As S S(p
1. Rougher Conc 124.8] 6.3 106 | 8.68 ] 23.6 | 19.9| 73.1 | 69.3 | 83.7 | 87.1
2. Scav Cleaner Conc| 8.4 0.4 212 1 121 |1 176 | 12.4 9.8 6.5 4.2 3.7
3. Scav Cleaner Tail| 47.4 2.4 27.0 1 3.82 | 4.04 | 2.41 7.4 11.6 5.4 4.0
4. Scavenger Tail 1796.6( 90.9 | t.00 | 0.11 | 0.13 | 0.08 9.9 12.6 6.6 5.2
Head (calc.) 1977.21100.0| 9.15 | 0.79 | 1.78 | 1.44 | 100.0{100.0] 100.0) 100.0
Calculated Grades and Recoveries
Scavenger Conc (Prod 2+3) 2.8 54.8 | 5.07 | 6.08 3.9 16.9 | 18.1 9.6 7.7
Ro + Scav Conc (Prod 1-3) 9.1 0.2 1 756 | 18.2 | 15.0 | 90.1 { 87.4 | 93.4 | 94.8




Test No. 47 Project No. 3785 Date: Dec-19-89 Operator: LP
Purpose: To repeat test 34 but a two stage cleaner.
Procedure: As outlined below.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuSO04 | Ax350| DF250 Grind | Cond. | Froth |l pH
Grind - - - 13
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 3 8.2
Rougher 2 - 25 15 1 3
Regqrind - - - 10
Condition 2 50 - - 3 8.3
Scavenger 1 - 18 15 1 3 8.3
Scavenger 2 - 15 10 1 3
Scavenger 3 - 17 10 1 4
Combine rougher and scavenger concentrates.
1st Cleaner - - - 1 7 8.4
2nd Cleaner - 5 - 1 5 8.4
IStage Roughers 1 & 2 Scavenger 1-3|Cleaner 1 & 2
Flotation Ceil| 1000g D-1 1000 g D-1 250 g D-1
Speed: r.p.m. | 1850 1850 1100
% Solids 33 33 33
%- mesh
Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 47 -

Metallyrgical Balance
Product Waeight Assays git, % % Distribution

(9) (%) Au As S S(py) | Au As S S(py)
1. 2nd Cleaner Conc | 109.7| 5.6 122 | 10.6 | 26.8 | 22.3 ] 80.1 | 77.3 | 85.8 | 87.7
2. 2nd Cleaner Tail 1.7 0.6 | 504 | 5.70 | 8.45 | 6.01 3.5 4.4 2.9 2.5
3. 1st Cleaner Tail 69.3 3.5 145 146 | 228} 1.66 | 6.0 6.7 4.6 4.1
4. Scavenger Tail 1777.3| 90.3 | 0.97 {0.098] 0.13 | 0.09 ] 103 | 11.6 | 6.7 5.6
Head (calc.) 1968.01 100.0! 849 | 0.76 | 1.74 | 1.41 1100.0} 100.0} 100.0| 100.0
Calculated Grades and Recoveries
1st Cleaner Conc (Prod 1-2)| 6.2 115} 10.1 | 25.0 | 20.7 | 83.7 | 81.7 | 88.7 | 90.3
Rougher Conc (Prod 1-3) 9.7 | 7851 6,98 | 16.8 | 13.8 | 89.7 | 88.4 | 93.3 | 94.4




Test No. 48 Project No. 3785 Date: Dec-22-89 Operator: LP

Purpose: To repeat test 47 but increase scavenger time and omit cleaning stage.
Procedure: As outlined beiow.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball mill
Reagents added, grams per tonne Time, minutes
Stage ! AX343|

ﬂ CuS04 | Ax350| DF250 Grind| Cond. | Froth || pH

]
Grind ] R . . 13
Condition 1 85 - - 3 8.3
Rougher 1 - 25 20 1 3 8.3
Rougher 2 - 25 15 1 3
Regrind - - - 10
Condition 2 50 - 3 8.3
Scavenger 1 - 15 15 1 3 8.3
Scavenger 2 |} - 15 10 1 3
Scavenger 3 - 17 10 1 4
Scavenger 4 | - 17 10 1 4
Scavenger 5 || - 17 10 1 4

I

1]
Stage Roughers 1 & 2 Scavenger 1-5
Flotation Cell| 1000g D-1 1000 g D-1
Speed: r.p.m. | 1850 1850
% Solids 33 33
%- mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 48 -

Metallurgical Balance
Product Weight Assays g/t, % % Distribution

(9) (%) Au As S S(py){ Au As S S(py)
1. Rougher Conc 1409 7.2 | 94.6 | 7.91 | 23.0 | 19.6 | 73.3 | 72.9 | 86.0 | 88.8
2. Scavenger Conc 1+2 36.9 19 | 73.8| 563 | 7.35 ) 49 | 15.0| 13.6 | 7.2 5.9
3. Scavenger Conc 3 10.1 0.5 | 27.3 | 2.70 | 3.51 2.4 1.5 1.8 0.9 0.8
4. Scavenger Conc 4 10.0 0.5 17.2 | 1.82 | 2.36 1.6 0.9 1.2 0.6 0.5
5. Scavenger Conc 5 88 | 04 | 18.0] 1.84 | 2.41 1.6 0.9 1.1 0.6 0.5
6. Scavenger Tail 1758.0| 89.5 | 0.87 {0.082| 0.10 | 0.1 8.4 9.4 4.7 3.7
Head (calc.) 1964.7}100.0| 9.26 | 0.78 | 1.92 | 1.58 | 100.0{100.0/100.0{100.0
Calculated Grades and Recoveries
Ro Conc+Scav Conc 1-2 (Prod 1+2) | 9.0 | 90.3 | 7.44 { 198 | 16.6 | 88.3 | 86.5 | 93.2 | 94.6
Ro Conc+Scav Conec 1-3 (Prod 1-3)| 9.6 | 86.9| 7.18 | 18.9 | 158 | 89.8 | 88.3 | 94.1 | 95.4
Ro Conc+Scav Conc 1-4 (Prod 1-4) | 10.1 | 83.4 | 6.91 | 18.0 | 15.1 | 90.7 | 89.5 | 94.8 | 95.9
Ro Conc+Scav Conc 1-5 (Prod 1-5) | 10.5 | 80.6 | 6.70 | 17.4 | 145 ] 91.6 | 90.6 | 95.3 | 96.3




Test No. 50

Project No. 3785

Date: Jan-2-30

Operator; LP

To quantify very fine primary grind vs. hard puil/regrind.

Purpose:
Procedure: As outlined below using a hard pulling rate in the scavenger and a
regrind on the combined scavenger concentrate.
Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a laboratory ball miil
| Reagents added, grams per tonne Time, minutes
Stage AX343|
CuSO4 | Ax350} DF250 Grind | Cond. | Froth{l oH
Grind - - - 13
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 3 8.2
Rougher 2 15 15 1 3
Ro Cleaner - - 5 1 5] 8.3
Regrind Regrind rougher tail in bail mill. 10
Condition 2 50 - - 3 8.3
Scavenger 1 - 15 15 1 3 8.3
Scavenger 2 - 15 10 1 3
Scavenger 3 - 17 10 1 4
Scavenger 4 17 10 1 5
Regrind Combine scav concs. Regrind in pebble mili. 15
Scav Cleaner - 5 10 1 7 8.3
- 5 4 1 4
Stage Rougher & Scavenger |Cleaners
Fiotation Cell| 1000g D-1 250 g D1
Speed: r.p.m. 1850 900
% Solids 33 33
Yo mesh
Note : AX343 and AX350 mixed in a 3:1 ratio respectively.




Test No. 50

Metallyrgical Balance
Product Weight Assays g/t, % % Distribution

(q) (%) Au As S _|S(py)| Au As S | S(py)
1. Ro Cleaner Conc 104.7 | 5.4 129 | 10.7 | 31.2 | 26.6 | 75.0 '72.7 83.9 | 86.1
2. Ro Cleaner Tail 26.6 1.4 | 23.5 | 2.29 | 4.11 3.1 3.5 4.0 2.8 2.6
3. Scav Cleaner Conc| 44.3 23 | 43.8| 3.09{4.79| 3.5 | 10.8 | 8.9 54 4.7
4. Scav Cleaner Conc| 17.4 0.9 18.7 | 2.12 | 2.58 1.7 1.8 2.4 1.2 0.9
5. Scav Cleaner Tail | 370.4 | 19.0 | 2.10 | 0.30 | 0.37 | 0.2 4.3 7.2 3.5 2.8
6. Scav Tail 1389.5| 71.2 | 0.60 | 0.054| 0.09 | 0.1 4.6 4.9 3.2 2.9
Head (caic.) 1952.9/100.0 9.22 1 0,79 | 1.99 | 1.66 | 100.0]/100.0]100.0} 100.0
Calculated Grades and Recoveries
Rougher Conc (Prod 1+2) 6.7 108 9.0 | 25.7 |1 219 | 785 | 76.6 | 86.7 | 88.7
Scavenger Conc (Prod 3-5) 22.1 | 7.04 | 0.7 0.9 0.6 | 16,9 | 185 | 10.1 8.4
Scavenger C! Conc (Prod 3+4) 3.2 | 36.7 | 2.8 4.2 3.0 1261 11.3] 6.6 5.6
Ro Conc+Scav Conc (Prod 1-5) 28.8 | 30.5 | 2.6 6.7 5.6 | 95.4 | 95.1 | 96.8 | 97.1




Test No. 51 Project No. 3785 Date: Jan-3-80 Operator: LP
Purposa: As for test S0.

Procedure: As outlined below using a siow pulling rate in the scavenger and
no regrind on the combined scavenger concentrate.

Feed: 2 kg -10 mesh Composite RMF
Grind: 13min/2kg at 65% solids in a iaboratory bail mill
Reagents added, grams per tonne Time, minutes
Stage AX343
CuS0O4 | Ax350]{ DF250 Grind! Cond. | Frothil pH
Grind - - - 13
Condition 1 85 - - 3 8.2
Rougher 1 - 25 20 1 3 8.2
Rougher 2 - 15 15 1 3
Ro Cleaner - - 5 1 6 8.2
Regrind “Regrind_rougher tail in_ball_mill. 45
Condition 2 50 - - 3 8.3
|
Scavenger 1 - 15 15 1 3 8.3
Scavenger 2 - 15 10 1 3
Scavenger 3 - 17 10 1 4
Scavenger 4 - 17 10 1 6
Combine scavenger concentrates.
Scav Cleaner - 5 10 1 7 8.3
- 5 4 1 4
Stage Rougher & Scavenger |Cleaners
Fiotation Celi| 1000g D-1 250 a D-1
Speed: r.o.m. | 1850 800
% Solids 33 33
Yo~ mesh

Note : AX343 and AX350 mixed in a 3:1 ratio respectively.



Test No. 51

Metallurgical Balance
Product Weight Assays g/t, % % Distribution

(9) (%) Au As S S(py) | Au As S_ | Sipy)
1. Ro Cleaner Conc 96.3 4.9 130 { 10.8| 31.9 | 27.3 | 68.1 64.6 | 80.2 | 83.6
2. Ro Cleaner Tail 36.5 1.9 16.2 | 1.54 | 2.76 2.1 3.2 3.5 2.6 2.4
3. Scav Cleaner Conc 1| 21.2 1.1 146 | 10.2 | 13.8 9.4 16.8 | 13.4 7.6 6.4
4. Scav CleanerConcd 35 | 02 | 258 |*180| 452} 3.7 | 05 | 0.4 | 0.4 | 0.4
5. Scav Cleaner Tail 86.3 4.4 4701 0.56 | 0.83 0.6 2.2 3.0 1.9 1.6
6. Scav Tail 1728.1| 87.6 | 0.97 | 0.14 | 0.16 0.1 9.1 15.0 7.2 55
Head (calc.) 1971.91100.0] 9.32 | 0.82 | 1.94 | 1.59 1100.0]1100.01100.0{ 100.0
Calculated Grades and Recoveries
Rougher Conc (Prod 1+2) 6.7 98.7 | 8251 23.9 | 20.4j 71.3 | 68.1 ] 82.9 | 86.1
Scavenger Conc (Prod 3-5) 5.6 32.4 | 2.44 | 3.42 2.4 1895} 16.8 9.9 8.4
Scavenger Cl Conc (Prod 3+4) 1.3 129 | 9.01 12.5 8.6 17.3 | 13.8 8.1 6.8
Ro Conc+Scav Conc (Prod 1-5) | 12.4 | 68,5 | 5.61 | 146 | 12.2 | 90.9 | 85.0 | 92.8 | 94.5

* Insufficient Sample - Assay was calculated

using enrichment ratio.




Project No: 3785 MB
Product: Scavenger Tail Test No: 50
Microns Mesh Waeight % Weight
Grams Ind. cum. Passing |
208 65 1.5 1.1 1.1 98.9
147 100 7.4 5.2 6.3 93.7
104 150 15.3 10.8 171 82.9
74 200 19.2 13.5 30.6 69.4
53 270 18.9 13.3 439 56.1
38 400 14.6 10.3 542 458
-38 -400 64.9 45.8 100.0 -
Total 141.8 100.0 - -
Product: Combined Product Test No: 50
Microns Mesh Waeight % Weight
Grams ind. Cum. Passing
208 65 0.0 0.0 0.0 100.0
147 100 0.0 0.0 0.0 100.0
104 150 0.1 0.1 0.1 99.9
74 200 0.5 0.5 0.6 994
53 270 0.9 09 1.5 98.5
38 400 22 2.2 3.7 96.3
-38 -400 96.3 96.3 100.0 -
Total 100.0 100.0 - -




Project No: 3785 MB
Product: Combined Product Test No: 51
Microns Mesh Weight % Weight
Grams Ind. Cum, Passing
208 65 0.0 0.0 0.0 100.0
147 100 0.0 0.0 0.0 100.0
104 150 0.0 0.0 0.0 100.0
74 200 0.0 0.0 0.0 100.0
53 -270 0.3 1.2 1.2 8.8
38 400 0.3 1.2 24 97.6
-38 -400 244 97.6 100.0 -
Total 25.0 100.0 - -
Product: Scavenger Tail Test No: 51
Microns Mesh Waeight % Weight
Grams Ind. Cum. Passing
208 65 0.0 0.0 0.0 100.0
147 100 0.0 0.0 0.0 100.0
104 150 0.7 0.5 0.5 99.5
74 200 3.2 25 3.0 97.0
53 270 8.4 6.6 9.6 0.4
38 400 115 9.0 18.6 81.4
-38 -400 104.4 814 100.0 -
Total 128.2 100.0 - -




Test No. 1 Project No. 3785 Operator LM Date: 18/09/89

Purpose: To determine the association characteristics of gold by sequential
leaching.

Cyanidation A

Procedure: The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 24 hours with conditions as described below. The slurry was
agitated mechanically throughout. The puip was filtered and washed

with water.
Feed: 250 g Roaster Feed (Sampie No. 1)
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 2.0 g/l NaCN

pH Range: 10.5-11.0

Reagent Consumption (kg/t of cyanide feed) NaCN: 2.88 Ca0: 0.32
Time Added. Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN [Ca(OH)2] NaCN | CaD | NaCN | CaO | NaCN | C0
0-5 2.03 0.15 2.00 | 0.11 1.50 - 0.50 - 11.0-11.(

5-24 0.53 0.00 0.50 | 0.00 | 1.78 | 0.03 | 0.22 | 0.08 {11.1-11"~

Total 2.56 0.15 2.50 | 0.11 1.78 | 0.03 | 0.72 | 0.08




Test No. 1
NaOH Leach B

Procedure:

Feed:

Project No. 3785 Operator:iLM  Date: 18/09/89

The residue was repulped to 20% solids and leached in a 150 g/L NaOH
solution for 2 hours at 100 C to decompose arsenates. The slurry was
fitered and washed; the filtrate was assayed for Au and As. The residue
was examined under a binocular microscope to check for the presence of
of arsenates.

250 grams cyanidation A residue



Test No. 1 Project No. 3785 Operator LM Date: 18/09/89

Cyanidation C

Procedure: The sample was puiped to 20% solids in a 2.5 L beaker and leached for a
total of 2 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 grams NaOH leach B residue
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 20.0 g/L NaCN

pH Range: 10.5-11.5 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 3.28 Cal: -
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN {Ca(OH)2| NaCN | CaD | NaCN | CaO | NaCN | C0
0-2 [21.05§ 0.00 |20.00} 0.00 [ 19.18 - 0.82 - 12.3

Total 21.05| 0.00 | 20.00) 0.00 |19.18 - 0.82




Test No. 1 Préject No. 3785 OperatortM  Date: 18/09/89
Aqua Regia Leach D

Procedure: The residue was repuiped to 20% solids in aqua regia solution
(3 parts HCI : 1 part HNO3) and leached for 2 hours at 100 C, to decompose
all sulphides and associated goild. Examination under a binocular microscope
showed that some sulphides remained; the residue was repuiped with 1 L
of aqua regia and leached for a further 2 hours at 100 C. The slurry was filtered
and washed. Thae filtrate and residue were assayed for Au, Fe and As.

Feed: 250 grams cyanidation C residue



Test No. 1

Product Amount] Assays (ma/L, g/t, %) %Distribution

ml, g | Au As Fe Au As Fe
1A-cyanidation fiitrate}| 1735 | 6.29 - - 43.7 - -
1B-NaQH filtrate 2025 | 0.024 | 882°"" * 0.2 7.6 -
i1C-cyanidation filtrate| 1665 | 0.20 - - 1.3 - -
1D-aqua regia filtrate 4025 | 3.38 5370 12380 | 54.5 92.4 | 100.0
residue 73.1 1.02 0.022 0.43 0.3 0.0 0.0
Head (caic.) 250.0 | 99.9 9.36 19.9 100.0 | 100.0 | 100.0
Direct assays 104 9.36

* not assayed
** calculated




Test No. 2 Project No. 3785 Operator LM Date: 13/09/89

Purpose: To determine the association characteristics of gold by sequential
leaching.

Cyanidation A

Procedure: The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 24 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 g Transfer Dust (Sample No. 2)
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 2.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 4.96 Ca0: 3.00
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2| NaCN | CaD | NaCN | CaD | NaCN | CaD
0-1.5 2.11 0.90 2.00 | 0.65 | 1.65 - 0.35 - 11.0-10.5
1.5-6 0.37 0.30 0.35 | 0.22 | 1.70 - 0.30 - 11.0-10.9

6-24 0.32 0.00 0.30 | 0.00O | 141 | 0.11 ] 0.59 | 0.76 |10.8-11.0

Total 2.80 1.20 2.65 |1 0.87 ] 1.41 | 0.11 ] 1.24 | 0.76







Test No. 2
NaOH Leach B

Procedure:

Feed:

Project No. 3785 OperatoriM  Date: 18/09/89

The residue was repulped to 20% solids and leached in a 150 g/L NaOH
solution for 2 hours at 100 C to decompose arsenates. The slurry was
filtered and washed; the filtrate was assayed for Au and As. The residue
was examined under a binocular microscope to check for the presence of
of arsenates.

250 grams cyanidation A residue



Test No. 2 Project No. 3785 Operator LM Date: 18/09/89

Cyanidation C

Procedure: The sample was puiped to 20% solids in a 2.5 L beaker and leached for a
total of 2 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 grams NaOH leach B residue
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 20.0 g/L NaCN

pH Range: 10.5-11.5 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 2.28 CaC:
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | CaD | NaCN | CaD | NaCN | CaO
0-2 21.05| 0.00 [ 20.00] 0.00 | 19.43 - 0.57 - 12.3

Total {21.05] 0.00 {20.00| 0.00 |19.43 - 0.57




Test No. 2 Project No. 3785 Operator:LM  Date: 18/09/89

Aqua Regia Leach D

Procedure: The residue was repulped to 20% solids in aqua regia solution
(3 parts HCI : 1 part HNO3) and leached for 2 hours at 100 C, to decompose
all sulphides and associated gold. Examination under a binocular microscope
showed that some sulphides remained; the residue was repulped with 1 L
of aqua regia and leached for a further 2 hours at 100 C. The slurry was filtered
and washed. The filtrate and residue were assayed for Au, Fe and As.

Feed: 250 grams cyanidation C residue



Test No. 2

Product Amount| Assays (ma/L, git, %) %Distribution

mi,g | Au As Fe Au As Fe
1A-cyanidation filtrate 1500 | 19.70 - - 81.8 - -
1B-NaOH filtrate 1825 | 0.09 |1731°** ‘ 0.4 64.5 -
1C-cyanidation filtrate 1450 | 2.39 - - 9.6 - -
1D-aqua regia filtrate 3635 | 0.80 | 479 | 19660 8.1 35.5 | 99.3
residue 81.9 | 0.42 | 0.010 | o0.58 0.1 0.0 0.7
Head (calc.) 250.0 | 144 1.96 28.8 100.0 | 100.0 [ 100.0
Direct assays 104 1.96

* not assayed
** calculated




Test No. 3 Project No. 3785 Operator LM Date: 13/09/89

Purpose: To determine the association characteristics of gold by sequential

leaching.

Cyanidation A

Procedure:The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 24 hours with conditions as described below. The slurry was

agitated mechanically throughout. The pulp was filtered and washed
with water.

Feed: 250 g Roaster Calcine (Sample No. 3)

Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 2.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 5.08 Cal: 3.44
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN ICa(OH)2| NaCN | CaD | NaCN | CaD | NaCN | C0
0-2.5 2.11 1.07 2.00 | 0.77 | 1.30 - 0.70

- 11.0-10.5
2.5-24 | 0.74 0.20 0.70 { 0.14 | 1.43 | 0.05 | 0567 | 0.86 |11.2-11.0

Total 2.85 1.27 2.70 | 0.91 | 1.43 | 0.05 | 1.27 | 0.86




Test No. 3
NaOH Leach B

Procedure:

Feed:

Project No. 3785 OperatortM  Date: 18/09/89

The residue was repulped to 20% solids and leached in a 150 g/L NaOH
solution for 2 hours at 100 C to decompose arsenates. The slurry was
fitered and washed; the filtrate was assayed for Au and As. The residue
was examined under a binocular microscope to check for the presence of
of arsenates.

250 grams cyanidation A residue



Test No. 3 Project No. 3785 Operator LM Date: 18/09/89

Cyanidation C

Procedure: The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 2 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 grams NaOH leach B residue
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 20.0 g/L NaCN

pH Range: 10.5-11.5 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.52 Cal: -
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2| NaCN | Ca0 | NaCN | Ca0 | NaCN | CcaO
0-2 21.05] 0.00 | 20.00] 0.00 | 19.87 - 0.13 - 12.5

Total |21.05]| 0.00 | 20.00! 0.00 | 19.87 - 0.13 -




Test No. 3 Project No. 3785 Operator:tM  Date: 18/09/89
Aqua Regia Leach D

Procedure: The residue was repulped to 20% solids in aqua regia solution
(3 parts HCI : 1 part HNO3) and leached for 2 hours at 100 C, to decompose
all sulphides and associated gold. Examination under a binocular microscope
showed that some sulphides remained; the residue was repulped with 1 L
of aqua regia and leached for a further 2 hours at 100 C. The slurry was filtered
and washed. The filtrate and residue were assayed for Au, Fe and As.

Feed: 250 grams cyanidation C residue



Test No. 3

Product Amount| Assays (ma/L, g/t, %) %Distribution

m,g | Au As Fe Au As Fe
1A-cyanidation filtrate| 1625 | 15.6 - - 86.4 - -
1B-NaOH filtrate 1860 | 0.052 15371 * 0.3 65.3
1C-cyanidation filtrate| 1450 | 1.47 - - 7.3 - -
1D-aqua regia filtrate 2110 | 0.80 719 |32940| 5.8 34.7 | 100.0
residue 84.5 | 1.01 0.13 | 1.00 0.3 0.0 0.0
Head (calc.) 250.0 | 117 1.75 | 27.8 | 100.0 | 100.0 | 100.0
Direct assays 137 1.75

* not assayed
** calculated




Test No. 4 Project No. 3785 Operator LM Date: 18/09/89

Purpose: To determine the association characteristics of gold by sequential
leaching.

Cyanidation A

Procedure:The sample was puiped to 20% solids in a 2.5 L beaker and leached for ¢
total of 24 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 grams Calcine residue (Sample No. 4)
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 2.0 g/L NaCN

pH Range: 10.5-11.5 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) - NaCN: 3.40 Ca0: 1.00
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2| NaCN | CaD | NaCN.| Ca0 | NaCN | CaO
0-4 2.11 0.40 2.00 | 0.29 | 1.75 - 0.25 - -

4 - 24 0.26 0.00 0.25 | 0.00 | 1.40 | 0.04 | 0.60 | 0.25

Total 2.37 0.40 2.25 | 0.29 | 1.40 | 0.04 | 0.85 | 0.25




Test No. 4
NaOH Leach B

Procedure:

Feed:

Préject No. 3785 Operator,LM  Date: 18/09/89

The residue was repulped to 20% solids and leached in a 150 g/L NaOH
solution for 2 hours at 100 C to decompose arsenates. The slurry was
fitered and washed; the filtrate was assayed for Au and As. The residue
was examined under a binocuiar microscope to check for the presence of
of arsenates.

250 grams cyanidation A residue



Test No. 4 Project No. 3785 Operator LM Date: 18/09/89

Cyanidation C

Procedure: The sample was pulped to 20% solids in a 2.5 L beaker and leached for ¢
total of 2 hours with conditions as described below. The siurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 grams NaOH leach B residue
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 20.0 g/L NaCN

pH Range: 10.5-11.5 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.00 Ca0:
Time Added, Grams Residual Consumed
’ Actual Equivalent Grams Grams pH
Hours | NaCN |Ca(OH)2] NaCN | CaO | NaCN | Ca0 | NaCN | CaO
0-2 21.051 0.00 |20.00] 0.00 | 20.00 - 0.00 - 12.4

Total ] 21.05] 0.00 | 20.00] 0.00 | 20.00 - 0.00




Test No. 4 Project No. 3785 OperatortM  Date: 18/09/89
Aqua Regia Leach D

Procedure: The residue was repulped to 20% solids in aqua regia solution
(3 parts HC! : 1 part HNO3) and leached for 2 hours at 100 C, to decompase
all suiphides and associated gold. Examination under a binocular microscope
showed that some sulphides remained; the residue was repulped with 1 L
of aqua regia and leached for a further 2 hours at 100 C. The slurry was filtered
and washed. The filtrate and residue were assayed for Au, Fe and As.

Feed: 250 grams cyanidation C residue



Test No. 4

Product Amount| Assays (mg/L, g/t, %) %Distribution

m,bg| Au As Fe Au As Fi
1A-cyanidation filtrate| 1460 | 0.15 - - 33.0 - -
1B-NaOH filtrate 1660 | 0.015 |1581*" * 3.8 71.9
1C-cyanidation filtrate| 1645 | 0.16 - - 39.7 - -
1D-aqua regia filtrate 1600 { 0.08 641 [41240)] 19.3 28.1 | 100
residue 95.6 | 0.29 | 0.052 | 1.29 4.2 0.0 0.
Head (caic.) 250.0 | 2.65 | 1.46 26.4 | 100.0 | 100.0 | 10¢
Direct assays 2.40 1.46

*

not assayed
** calculated



Test No. § Project No. 3785 Operator LM Date: 14/09/89

Purpose: To determine the association characteristics of gold by sequential
leaching.

Cyanidation A

Procedure:The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 24 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 g¢ Hot Cottrell Dust (Sample No. 5)
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 2.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 8.68 Ca0: 3.52
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2| NaCN | CaO | NaCN | CaD | NaCN | Ca0
0-4 2.11 1.03 2.00 | 0.74 | 0.50 - 1.50 - 11.0-10.1
4-24 1.58 0.22 1.60 [ 0.16 | 1.33 [ 0.02 | 0.67 | 0.88 [11.0-10.6

Total 3.69 1.25 3.50 | 0.90 | 1.33 | 0.02 | 2.17 | 0.88




Test No. §

NaOH Leach B

Procedure:

Feed:

Project No. 3785 OperatorAM  Date: 18/09/89

The residue was repulped to 20% solids and leached in a 150 g/L NaOH
solution for 2 hours at 100 C to decompose arsenates. The slurry was
fitered and washed; the filtrate was assayed for Au and As. The residue
was examined under a binocular microscope to check for the presence of
of arsenates.

250 grams cyanidation A residue



Test No. 5 Project No. 3785 Operator LM Date: 14/09/89

Cyanidation C

Procedure:The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 2 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed
with water.

Feed: 250 grams NaOH leach B residue

Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 20.0 g/L NaCN

pH Range: 10.5-11.5 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 8.68 Ca0: -
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2| NaCN | CaD | NaCN | Ca0 | NacN | ca0
0-2 21.05] 0.00 | 20.00{ 0.00 | 19.91 - 0.09 - 12.2

Total |21.05] 0.00 |20.00] 0.00 | 19.91 - 0.09




Test No. 5 Project No. 3785 Operator:LM  Date: 18/09/89
Aqua Regia Leach D

Procedure: The residue was repuiped to 20% solids in aqua regia solution
(3 parts HCI : 1 part HNOS3) and leached for 2 hours at 100 C, to decompose
all sulphides and associated gold. Examination under a binocular microscope
showed that some sulphides remained; the residue was repulped with 1 L
of aqua regia and leached for a further 2 hours at 100 C. The slurry was filtered
and washed. The filtrate and residue were assayed for Au, Fe and As.

Feed: 250 grams cyanidation C residue



Test No. 5

Product Amount| Assays (mg/L, g/t, %) %Distributi

m,g | Au As Fe Au As
1A-cyanidation filtrate| 1415 | 6.93 - - 85.6 -
1B-NaOH filtrate 1895 | 0.008 [2764"" * 0.1 80.3
1C-cyanidation filtrate | 1580 | 0.89 - - 12.3 -
1D-aqua regia fiitrate | 2420 | 0.08 532 1.7 19.7
residue 107.2 1 0.37 | 0.029 | 0.50 0.3 0.0
Head (calc.) 250.0 | 45.8 2.61 0.21 | 100.0 | 100.0
Direct assays 49.6 2.61

* not assayed
** calculated



Test No. 6 Project No. 3785 Operator LM Date: 14/09/89

Purpose: To determine the association characteristics of goid by sequential

leaching.

Cyanidation A

Procedure:The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 24 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 g Dust Treatment Residue (Sample No. 6)
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 2.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 4.36 Ca0: 1.60
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN [Ca(OH)2| NaCN | Ca0 | NaCN | Ca0 | NaCN | CaO
0-4 2.11 0.49 2.00 | 0.35 | 1.30 - 0.70

E
4-24 | 074 | 0.13 | 0.70 | 0.09 | 1.61 | 0.05 | 0.39 | 0.39 |1

Total 2.85 0.62 2.70 | 0.44 { 1.61 | 005 | 1.09 ] 0.39




Test No. 6
NaOH Leach B

Procedure:

Feed:

Project No. 3785 OperatorlM  Date: 18/09/89

The residue was repulped to 20% solids and leached in a 150 g/L NaOH
solution for 2 hours at 100 C to decompose arsenates. The slurry was
fitered and washed; the filtrate was assayed for Au and As. The residue
was examined under a binocular microscope to check for the presence of
of arsenates.

250 grams cyanidation A residue



Test No. 6 Project No. 3785 Operator LM Date: 14/09/89

Cyanidation C

Procedure: The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 2 nours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 grams NaOH leach B residue
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 20.0 g/L NaCN

pH Range: 10.5-11.5 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 4.36 Cao: -
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH

Hours | NaCN |Ca(OH)2| NaCN | CaO | NaCN | CaO | NaCN | CaO
0-2 21.05| 0.00 |20.00] 0.00 [19.50| 0.00 ] 0.50 1 0.00 12.4

Total | 21.05| 0.00 |20.00] 0.0019.50| 0.00 { 0.50 | 0.00




Test No. 6 Project No. 3785 Operator:.LM  Date: 18/09/89
Aqua Regia Leach D

Procedure: The residue was repulped to 20% solids in aqua regia solution
(3 parts HCI : 1 part HNO3) and leached for 2 hours at 100 C, to decompose
all sulphides and associated gold. Examination under a binocular microscope
showed that some sulphides remained; the residue was repulped with 1 L
of aqua regia and leached for a further 2 hours at 100 C. The slurry was filtered
and washed. The filtrate and residue were assayed for Au, Fe and As.

Feed: 250 grams cyanidation C residue




Test No. &

Product Amount| Assays (mg/L, g/t, %) - %Distribution
m,g | Au As Fe Au As Fe

1A-cyanidation filtrate} 1520 | 0.10 - - 8.5 - -

1B-NaOH filtrate 1715 1 0.046 | 3647 * 4.4 82.6 -

1C-cyanidation filtrate} 1585 | 0.89 - - 79.3 -
1D-aqua regia filtrate | 1870 | 0.05 706 |26500| 5.3 17.4 1100.0

residue 97.7 | 0.45 | 0.020 | 0.47 2.5 0.0 0.0
Head (calc.) 250.01 7.12 3.03 19.8 100.0 | 100.0 | 100.0
Direct assays 8.13 3.03

* not assayed
** calculated



Test No. 7 Project No. 3785 Operator LM Date: 02/10/89
Purpose: To determine the amount of exposed gold by direct cyanidation of a
sample of Giant Yellowknife classifier O/F.

Procedure:The sample was pulped to 33% solids in a 2.5 L bottle and leached for a

total of 48 hours with conditions as described below. The pulp was
filtered and washed with water.

Feed: 500 g¢ Classifier O/F (Sample No. 7)
Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 0.5 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.20 Ca0: 0.60
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2! NaCN | Ca0 | NaCN | CaD | NaCN | ca0
0-4.5 0.53 0.29 0.50 | 0.21 | 0.45 - 0.05 - 11.1-10.6
4.5-23.5| 0.05 0.06 0.05 | 0.04 | 0.45 - 0.05 - 11.0-10.4

23.5-48 | 0.05 0.10 0.05 | 0.07 | 0.50 | 0.02 | 0.00}{ 0.30 [11.0-10.9

Total 0.63 0.45 0.60 | 0.32 | 0.50 | 0.02 | 0.10 | 0.30




Test No. 7

Product Amount |Au assays| %Distribution
mh g Img/l, g/t Au
preg+wash 1770 0.91 30.9
residue 498.6 7.23 69.1
Head (caic.) 498.6 10.5 100.0




Test No. 8

Project No. 3785

Operator LM

Date: 02/10/89

Purpose: To determine the amount of exposed gold by direct cyanidation of a
sample of Giant Yellowknife float tails

Procedure: The sample was pulped to 33% solids in a 2.5 L bottle and leached for a
total of 48 hours with conditions as described below. The pulp was

filtered and washed with water.

Feed: 500 g Float Tails (Sample No. 8)
Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 0.5 g/L NaCN
pH Range: 10.5-11.0 with Ca(OH)2
Reagent Consumption (kg/t of cyanide feed) NaCN: 0.08 Ca0: 0.44
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2| NaCN | CaD | NaCN | CaD | NaCN | CO
0-4.5 0.53 0.24 0.50 | 0.17 | 0.48 - 0.02 - 11.0-10.7
4.5-23.5| 0.02 0.06 0.02 | 0.04 | 0.50 - 0.00 - 11.0-10.7
23.5-48 | 0.00 0.05 0.00 | 0.04 | 0.48 | 0.03 | 0.02 ] 0.25 [11.0-11.0
Total 0.55 0.35 0.52 | 0.25 0.48 | 0.03 | 0.04 | 0.22




Test No. 8

Product Amount |Au assays| %Distribution
- mhg {ma/L, g/t Au
preg+wash 1720 0.11 38.8
residue 498.4 0.60 61.2
Head (calc.) 498.4 0.98 100.0




Test No. 11 Project No. 3785 Operator LM Date: 17/10/89 .
Purpose: To investigate recovery of gold by direct cyanidation of Giant

Yellowknife mill feed.

Procedure:The sample was pulped to 33% solids in a 2.5 L bottle and leached for a
total of 48 hours with conditions as described below. The pulp was
fitered and washed with water.

Feed: 1000 g mill feed (Sample No. 9)

Solution Volume: 2000 mL Pulp Density: 33 % Solids

Sol'n Composition: 0.5 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Grind: 30 min/2 kg at 65 % solids in a lab ball mill

Reagent Consumption (kg/t of cyanide feed) NaCN: 1.05 Ca0: 0.74
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH

Hours NaCN [Ca{OH)2] NaCN | CaO | NaCN | Ca0 | NaCN | CaO

0-4.5 1.05 0.45 1.00 0.32 0.20 - 0.80 - 11.0-10.4
4.5-8 0.84 0.30 0.80 | 0.22 | 1.00 - 0.00 - 11.0-10.7
8-24 0.00 0.14 0.00 0.10 1.00 - 0.00 - 11.0-10.7
24-48 0.00 0.19 0.00 0.14 0.76 | 0.05 | 0.24 | 0.73 {11.0-10.7

Total 1.89 1.08 1.80 | 0.78 | 0.76 | 0.05 | 1.04 | 0.73




Test No. 11

Product Amount |Au assays| %Distribution
mi, g |mg/l, g/t Au
preg+wash 2920 1.66 51.4
residue 990.0 4.63 48.6
Head (calc.) 990.0 9.53 100.0




Test No. 12 Project No. 3785 Operator LM Date': 17/10/89

Purpose: To repeat Test No. 11 at a lower pH.

Procedure:The sample was pulped to 33% solids in a 2.5 L bottle and leached for a
total of 48 hours with conditions as described below. The pulp was
filtered and washed with water.

Feed: 1000 ¢ mill feed (Sample No. 9)

Solution Volume: 2000 mL Pulp Density: 33 % Solids

Sol'n Composition: 0.5 g/L NaCN

pH Range; 8.5 with Ca(OH)2

Grind: 30 min/2 kg at 65 % solids in a lab ball mill

Reagent Consumption (kg/t of cyanide feed) NaCN: 1.23 Ca0: 0.00
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | Ca0 | NaCN | CaO | NaCN |- CaO
0-4.5 1.05 0.00 1.00 { 0.00 0.20 - 0.80 - 10.0-10.0
4.5-8 0.84 0.00 0.80 | 0.00 0.80 - 0.20 - 10.0-9.9
8-24 0.21 0.00 0.20 | 0.00 | 1.00 - 0.00 - 9.9-10.0

24-48 0.00 0.00 0.00 | 0.00 | 0.78 | 0.00 | 0.22 | 0.00 | 10.0-9.7

Total 2.10 0.00 2.00 | 0.00 | 0.78 | 0.00 { 1.22 | 0.00




Test No. 12

Product Amount |Au assays| %Distribution
ml,g |mg/l, git Au
preg+wash 2990 1.67 51.4
residue 988.5 4.78 48.6
Head (cailc.) 988.5 9.83 100.0




Test No. 14

Purpose:

NaOH Leach

Procedure:

Feed:

Project No. 3785 OperatoriLM  Date: 18/09/89

To determine the association characteristics of goid from the dust
treatment residue.

The sample was pulped with water to 20% solids and leached in a
2 L beaker and leached with 150 g/L NaOH at 80 C for a total of 2
hours. The slurry was agitated mechanically throughout. The pulp
was filtered and washed with water.

250 grams "dust treatment residue” - Sample No. 6



Test No. 14

Cyanidation

Project No. 3785

Operator LM

Date: 17/10/89

Procedure: The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 24 hours with conditions as described below. The siurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 grams NaOH leach A residue
Solution Volume: 1000 mL Pulp Density: 20 % Solids
Sol'n Composition: 10.0 g/L NaCN
pH Range: 10.5-11.5 with Ca(OH)2
Reagent Consumption (kg/t of cyanide feed) NaCN: 23.47 Cao: -
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | CaO | NaCN | CaO | NaCN | CaO
0-2 10.53 0.00 10.00 | 0.00 9.45 - 0.55 - 11.3-11.5
2-15 0.58 0.00 0.55 0.00 8.75 - 1.25 - 11.5-11.5
15-24 1.32 0.00 1.25 0.00 6.31 0.00 | 369 | 0.00 | 11.5-11.5
Total 12.43 0.00 11.80 | 0.00 6.31 0.00 | 549 | 0.00




Results:

Product Amount {Assays (ma/L, g/t, %) % Distribution
ml. g Au As Au As
14A-NaOH filtrate 800 0.24 4180 8.5 1.2
14A-NaOH wash 1080 0.05 715 24 0.3
14B-cyanidation filtrate | 1540 1.07 10.1 73.2 0.0
residue 233.9 1.53 119 15.9 98.5
Head (calc.) 250.0 9.01 1.13 100.0 | 100.0

Calculated Grades and Recoveries

142 1880 0.13 2189.47 10.9
1-3 3420 0.55 1208.12 84.1

-k b
o




Test No. 16

Purpose:

Water Wash

Procedure:

Feed:

Project No. 3785 Operator: LM  Date: 25/10/89

To repeat Test No. 4 but water wash the sample prior to cyanidation to
investigate the presence of water soluble goid.

The sample was pulped to 20% solids, filtered and washed. The residue
was repulped to 20% solids, filttered and washed again. The filtrate was
assayed for Au.

250 g cakine residue (Sample No. 4)



Test No. 16 Project No. 3785 Operator LM Date: 25/10/89
Cyanidation A
Procedure: The sample was pulped to 20% solids in a 2.5 L beaker and leached for a

total of 24 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 g Calcine Residue (Sampie No. 4)
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 2.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 3.80 Ca0: 0.08
Time Added, Grams ‘ Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN {Ca(OH)2] NaCN | CaO | NaCN | CaD | NaCN | Ca0
0-55 2.11 0.06 2.00 0.04 1.65 - 0.35 -

Ry Y
—a f
o
L4
PRy Sy
N M)

55 - 24| 0.37 0.00 0.35 | 0.00 ! 1.40 | 0.02 | 0.60 | 0.02

Total 2.48 0.06 235 | 0.04 | 1.40 | 0.02 ] 0.95 ] 0.02




TestNo.16  Project No. 3785 OperatorLM  Date: 18/09/89

NaOH Leach B

Procedure: The residue was repulped to 20% solids and leached in a 150 g/L NaOH
solution for 2 hours at 100 C to decompose arsenates. The slurry was
fitered and washed; the filtrate was assayed for Au and As.

Feed: 250 grams cyanidation A residue



Test No. 16C Project No. 3785 Operator LM Date: 14/09/89

Cyanidation C

Procedure: The sample was pulped to 20% solids in a 2.5 L beaker and leached for a
total of 2 hours with conditions as described below. The slurry was
agitated mechanically throughout. The pulp was filtered and washed

with water.
Feed: 250 grams NaOH leach B residue
Solution Volume: 1000 mL Pulp Density: 20 % Solids

Sol'n Composition: 20.0 g/L NaCN

pH Range: 10.5-11.5 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.00 Ca0: -
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH

Hours NaCN |Ca(OH)2] NaCN | Ca0 | NaCN | CaD | NaCN | CaD

0-2 21.05| 0.00 | 20.00] 0.00 | 20.00] 0.00 | 0.00 | 0.00 12.3

Total 21.05| 0.00 | 20.00| 0.00 | 20.00] 0.00 ] 0.00 | 0.00




Test No. 16 Project No. 3785 Operator:LM  Date: 18/09/89
Aqua Regia Leach D

Procedure: The residue was repulped to 20% solids in aqua regia solution
(3 parts HC! : 1 part HNO3) and leached for 2 hours at 100 C, to decompose
all sulphides and associated gold. Examination under a binocular microscope
showed that some sulphides remained; the residue was repulped with 1 L
of aqua regia and leached for a further 2 hours at 100 C. The slurry was filtered
and washed. The filtrate and residue were assayed for Au, Fe and As.

Feed: 250 grams cyanidation C residue



Test No. 16

Product Amount |  Assays (mg/L, g/t, %) %Distribution
mi, g Au As Fe Au As Fe

preleach filtrate 1830 | 0.069 - - 12.2 - -
16A-cyanidation filtrate 1530 | 0.077 - - 11.0 - -
16B-NaOH filtrate 1160 | 0.005 531 - 0.5 - -
16C-cyanidation filtrate 2525 | 0.062 - - 146 - -
16D-aqua regia filtrate 2690 0.24 802 | 24800 60.4 - -
residue 95.9 0.13 0.009 0.45 1.2 -

Head (calc.) 250.0 427 1.11 26.7 100.0 -




Test No. 17 Project No. 3785 Operator LM Date: 26/10/89
Purpose:  To investigate recovery of Au from reground calcine residue.

Procedure: The sample was pulped to 33% solids in a 2.5 L bottle and leached for a
total of 24 hours with conditions as described below. The pulp was filtered

and washed with water.
Feed: 500 g caicine residue (Sample No. 4)
Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 20 gL NaCN
pH Range: 10.5-11 with Ca(OH)2
Grind: 30 min/500 g at 65 % in a lab pebble miil

Reagent Consumption (kg/t of cyanide feed) NaCN: 1.25 Ca0: 0.79

Time Added, Grams Residual Consumed

Actuai Equivaient Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | CaO | NaCN | CaO | NaCN | Ca0
0-5.5 2.11 0.32 2.00 0.23 1.50 - 0.50 - 11.0-10.4

5.5-7.5 0.53 0.30 0.80 0.22 1.88 - 0.12 - 11.1-11.0
7.5-24 0.13 0.00 0.12 0.00 2.00 006 | 000 | 039 ! 11.0-10.7

Total 2.77 0.62 2.62 0.45 2.00 0.06 | 062 | 0.39




Test No. 17

Product Amount | Auassays | %Distribution
mi, g ma/L, g/t Au
preg+wash 1800 0.16 17.4
residue 496.1 2.76 82.6
Head (calc.) 496.1 3.34 100.0




‘ Project No: 3785

Product: Cyanide Residue Test No: 17 S.G.-3.36
Mesh Weight % Weight _
Grams ind. cum. Passing
270m 0.22 0.4 0.4 99.6
34.4u 1.12 22 2.7 97.3
26.7 2.86 5.7 8.4 91.6
18.6 7.12 14.2 22.6 77.4
12.8 10.10 20.2 428 57.2
9.9 4.01 8.0 50.9 491
-9.9 24.57 491 100.0 -
Total 50.00 100.0 - -




Test No. 18

Purpose:

Project ‘No. 3785

gravity separation.

Feed:

Grind:

none

2 kg calcine residue

Operator LM

Date:

To investigate the recovery of free gold from calcine residue by

Procedure: The sample was pulped with water in a large beaker and passed
over a Wilfley table, producing a Wilfley concentrate and Wilfley .tails.

The Wilfley concentrate was passed over a Mozley Mineral Separator,

filtered and assayed for Au.

Results:
Product Weight Assays |% Distribution
a % Au_(g/t) Au

Mozley conc. 0.2 0.01 2600 4.5

Mozley tails. 214.5 10.99 8.14 23.2

Wilfley tails. 1740.9 89.00 3.13 72.3

Head (calc.) 1955.6 100.0 3.85 100.0

Calculated Grades and Recoveries

1+2 214.7 11.00 9.71 27.7
1955.4] 99.99 3.68 95.5

18/09/8



Test No. 22A Project No. 3785 Operato SA Date: 11/15/89

Purpose: To examine the recovery of gold from the flotation rougher
tailing.

Procedure:The sample was pulped with water in a 2.5 liter bottle. Lime and
NaCN were added and the cyanidation was carried out on the rolls
in one 48 hour stage. The pulp was filtered and the residue
washed three times with water.

Feed: 500 g rougher tailing from test 22

Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 1.0 g/L NaCN

pH Range: 10.0 with Ca(OH)2

Grind: nil

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.80 Ca0: 0.16
Time Added, Grams Residual Consumed

Actual Equivalent Grams Grams pH

Hours NaCN [Ca(OH)2| NaCN | Ca0 | NaCN | Ca0 | NaCN | CaO
0 -1 1.05 0.10 1.00 0.08 0.85 - 0.15 - 10.1-10
1 -5 0.16 - 0.15 - 0.95 - 0.05 - 10.1-10
5 - 23 0.05 - 0.05 - 0.85 - 0.15 10.0-10
23 - 31| 0.16 - 0.15 - 0.95 - 0.05 - 10.0-10
31 - 48 | 0.05 - 0.05 - 1.00 | 0.00 | 0.00 ) 0.08 |10.0-10
Total 1.47 0.10 1.40 0.08 1.00 { 0.00 | 0.40 | 0.08




Test No. 22A

Metallyrgi Resul
Product Amount Assays mg/L, g/t % Distribution
Au Au
1. Preg and Wash Sol'n 1790 mL 0.16 35.5
2. Residue 485.5 g 1.07 64.5
Head (calc.) 485.5 g 1.66 100.0




Test No. 23A

Purpose:

Project No. 3785

Operato SA

Date:

11/15/89

To examine the recovery of gold from the flotation 2nd rougher
tailing.

Procedure:As for test No. 22A

Feed: 500 g 2nd rougher tailing from test 23

Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 1.0 g/L NaCN

pH Range: 10.0 with Ca(OH)2

Grind: nil

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.80 Ca0: 0.22
Time Added, Grams Residual Consumed

Actual Equivalent Grams Grams pH

Hours | NaCN {Ca(OH)2] NaCN | CaD [ NaCN | CaD | NaCN | CaD
0 -1 1.05 0.15 1.00 [ 0.11 | 0.85 - 0.15 - 10.1-10.1
1 -5 0.16 - 0.15 - 0.95 - 0.05 10.1-10.(
5-23 | 0.05 - 0.05 - 0.85 - 0.15 - 10.0-10.(
23 - 31 0.16 - 0.15 1.00 - 0.00 - 10.0-10.C
31 - 48 - - - - 0.95 { 0.00 | 0.05 ] 0.11 [10.0-10.(
Total 1.42 0.15 1.35 | 0.11 { 0.95 | 0.00 | 0.40 | 0.11




Test No. 23A

Metallurqi Resul
Product _ Amount Assays mg/L, g/t % Distribution
Au Au
1. Preg and Wash Sol'n 1770 mL 0.13 32.6
2. Residue 489.6 g 0.97 67.4
Head (calc.) 489.6 g 1.44 100.0




Test No. 24A Project No. 3785 Operator: SA Date: 11/15/89

Purpose: To examine the recovery of gold from the flotation 3rd rougher
tailing.

Procedure:As for test No. 22A
Feed: 500 ¢ 3rd rougher tailing from test 24
Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 1.0 g/L NaCN

pH Range: 10.0 with Ca(OH)2
Grind: nil
Reagent Consumption (kg/t of cyanide feed) NaCN: 0.78 Ca0: 0.22
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pl
Hours | NaCN |Ca(OH)2| NaCN | CaD NaCN Ca0 | NaCN | CaO
0-1 1,05 0.15 1.00 | 0.11 0.85 - 0.15 - 10.1-
1-5 0.16 - 0.15 - 0.95 - 0.10 - 10.1-
5-23 | 0.05 - 0.05 - 0.85 - 0.15 - 10.0-
23 - 31 0.16 - 0.15 - 1.00 - 0.00 - 10.0-
31 - 48 - - - - 0.96 0.00 | 0.01 ] 0.11 ]10.0-
Total 1.42 0.15 1.35 0.11 0.96 0.00 | 0.41 | 0.11




Test No. 24A

Metallurgical Resul
Product . Amount Assays mg/L, git % Distribution
Au Au
1. Preg and Wash Sol'n 1785 mL 0.094 36.9
2. Residue 486.0 g 0.59 63.1
Head (calc.) 486.0 g 0.94 100.0




Test No. 25A

Purpose:

Project No. 3785

Procedure: As for test No. 22A

Operator: SA

Date:

To examine the recovery of gold from the flotation 4th rougher
tailing.

11/15/89

Feed: 500 g 4th rougher tailing from test 25

Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 1.0 g/L NaCN

pH Range: 10.0 with Ca(OH)2

Grind: nil

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.82 Ca0: 0.22
Time Added, Grams Residual Consumed

Actual Equivalent Grams Grams pH

Hours NaCN |Ca(OH)2| NaCN | CaD NaCN Ca0 | NaCN | CaO
0 -1 1.05 0.15 1.00 | 0.11 0.85 - 0.15 - 10.1-1C
1-5 0.16 - 0.15 - 0.90 - 0.05 10.1-1C
5-23 | 0.11 - 0.10 - 0.85 - 0.15 - 10.0-1(
23 - 31 | 0.16 - 0.15 - 1.00 - 0.00 - 10.0-1C
31 - 48 - - - - 0.99 0.00 | 0.04 4} 0.11 110.0-1C
Total 1.48 0.15 1.40 0.11 0.99 0.00 | 0.41 | 0.11




Test No. 25A

Metallurgi R
Product Amount Assays mg/L, g/t % Distribution
Au Au
1. Preg and Wash Sol'n 1770 mL 0.087 32.9
2. Residue 483.0 g 0.65 67.1
Head (calc.) 483.0 g 0.97 100.0




Test No. 26A Project No. 3785 Operator LP  Date: Dec.7/89

Purpose: To investigate the cyanidation response of the rougher tailing from
test 26.

Procedure: The sample was pulped with water in a 2.5 liter bottle. Lime
and NaCN were added and the cyanidation was carried out on
rolls in one 48 hour stage. The pulp was filtered and the residue
washed three times with water.

Feed: 500 g rougher tailing from test 26

Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 1.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Grind: nil
Reagent Consumption (kg/t of cyanide feed) NaCN: 0.36 Ca0: 0.42
Time Added, Grams Residual Consumed

Actual Equivalent Grams Grams pH
Hours NaCN | Ca(OH) | NaCN | CaD | NaCN | CaO | NaCN | CaO

0-25 | 1.05 0.10 1.00 { 0.08 | 0.84 | 0.00 | 0.16 | 0.08 | 10.9-9

2.5 - 19.5| 0.17 0.17 0.16 | 0.13 | 1.00 | 0.00 ] 0.00 | 0.13 }11.0-1C

19.5 - 48| 0.00 0.00 0.00 | 0.00 | 0.98 | 0.00 | 0.02 | 0.00 |10.8-1¢(

Total 1.22 0.27 1.16 | 0.21 0.98 | 0.00 | 0.18 | 0.21




Test No. 26A

Metallurgical Balance

Product

1. 48 h Preg + Wash
2. 48 h Residue

Head (calc)

Amount

1860 mL
4973 g

500.0 g

Assays mg/L, g/t
Au

0.067
0.28

0.53

% Distribution
Au

47.2
52.8

100.0



Test No. 27A Project No. 3785 Operator LP  Date: Dec.7/89

Purpose: To investigate the cyanidation response of the rougher tailing from
test 27.

Procedure:As for test 26.

Feed: 500 g rougher tailing from test 27

Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 1.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Grind: nil
Reagent Consumption (kg/t of cyanide feed) NaCN: 0.44 Ca0: 0.32
Time Added, Grams Residual Consumed

Actual Equivalent Grams Grams pH
Hours | NaCN [Ca(OH)2] NaCN | CaO [ NaCN | CaO | NaCN | CaO

0-25 1 1.05 0.10 1.00 | 0.08 | 0.85 | 0.00 | 0.15 ) 0.08 |11.0-10.
2.5 - 19.5| 0.16 0.10 0.15 | 0.08 | 1.00 | 0.00 | 0.00 | 0.08 |10.9-10
19.5 - 481 0.00 0.00 0.00 | 0.00 | 0.3 [ 0.00 | 0.07 | 0.00 |10.7-10

Total 1.21 0.20 1.16 | 0.16 | 0.93 | 0.00 | 0.22 | 0.16




Test No. 27

Product

1. 48 h Preg + Wash
2. 48 h residue

Head {(caic)

Amount

1740 mL
497.0g

500.0 g

Assays mg/L, g/t
Au

0.14
0.71

1.19

% Distribution
Au

40.8
59.2

100.0



Test No. 30A  Project No. 3785 Operator: LP Date: Nov. 28/

Purpose: To investigate the recovery of gold from the rougher concentrate
through cyanidation.

Procedure: The sample was pulped with water in a 1 liter bottle. NaCN and lime
were added and the cyanidation was carried out on rolls in one 48 hou
stage. The pulp was filtered and the residue washed three times wit!

water.
Feed: 130 grams rougher concentrate from test 30
Solution Volume: 260 mL Pulp Density: 33 % Solids

Sol'n Composition: 5.0 g/L NaCN

pH Range: 9.5 with Ca(OH)2
Grind: nil
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | CaO | NaCN | CaO | NaCN | CaO
0 -1 1.37 - 1.30 - 1.17 - 0.13 - 10.5-1
1-18 0.14 - 0.13 - 0.98 - 0.32 - 10.1-1
18 - 26 0.34 - 0.32 - 1.23 - 0.07 - 10.6-1¢
26 - 48 0.07 - 0.07 - 1.09 - 0.21 - 10.6-1"
Total 1.92 0.00 1.82 ] 0.00| 1.09 | 0.00 | 0.73 ] 0.00

Reagent Consumption (kg/t of cyanide feed) NaCN: 4.89 CaO: 0.00



Test No. 30 A

Product

1. 48 h Preg + Wash
2. 48 h Residue

Head (calc)

Amount

1010 mL -
149.3 g

1493 g

Assays mg/L, g/t
Au

7.97
45.5

99.4

% Distribution
Au

54.2
45.8

100.0



Test No. _ 30B Project No. 3785 Operator: LP Date: Nov. 28

Purpose: To investigate the recovery of gold from the scavenger concentrate
through cyanidation.

Procedure:As for test 30A.
Feed: 120 grams scavenger concentrate from test 30
Solution Volume: 240 mL Pulp Density: 33 % Solids

Sol'n Composition: 5.0 g/L NaCN

pH Range: 9.5 with Ca(OH)2
Grind: nil
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | CaO | NaCN | CaO | NaCN | C0
0-1 1.26 - 1.20 - 0.86 - 0.34 - 10.2-1
1-18 0.36 - 0.34 - 0.93 - 0.27 - 10.2-1.
18 - 26 0.28 - 0.27 - 1.12 - 0.08 - 10.6-1
26 - 48 0.08 - 0.08 - 0.98 - 0.22 - 10.6-1
Total 1.98 0.00 1.89 | 0.00 | 0.98 | 0.00 | 0.91 | 0.00

Reagent Consumption (kg/t of cyanide feed) NaCN: 7.43 Ca0: 0.00



Test No. 30 B

Product

1. 48 h Preg + Wash
2. 48 h residuse

Head (calé)

Amount

940 mL "

122.4 ¢

122.4 g

Assays mg/L, g/t
Au

% Distribution
Au

40.2
59.8

100.0



Test No. 30C Project No. 3785 Operator: LP Date: Nov. 28~

Purpose: To investigate the recovery of gold from the scavenger tailing
through cyanidation.

Procedure:As for test 30A.

Feed: 500 grams scavenger tailing from test 30
Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 1.0 g/L NaCN
pH Range: 10.5-11 with Ca(OH)2
Grind: nil
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | CaO | NaCN | CaO | NaCN | C20
0-1 1.05 0.30 1.00 | 0.23 | 0.95 - 0.05 - 11.0-1
1 -18 0.05 0.10 0.05| 0.08) 095 | 0.03 | 0.05} 0.28 {11.0-1
18 - 26 0.05 0.00 0.05{ 000} 1.00 | 0.03 | 0.00 } 0.00 §11.1-1
26 - 48 0.00 0.00 0.00 } 0.00} 1.00 | 0.03 | 0.00 ) 0.00 111.0-1
Total 1.15 0.40 1.10 | 0.31 1.00 | 0.03 ] 0.10 | 0.28

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.20 CaO: 0.57



Test No. 30 C

Product

1. 48 h Preg + Wash
2. 48 h residue

Head (calc)

Amount

2180 mL
487.9 g

500.0 g

Assays mg/L, git
Au

0.066
0.49

0.77

% Distribution
Au

37.6
62.4

100.0



Test No. 31 Project No. 3785 Operator: LP Date: Dec. 12/8

Purpose: To investigate the cyanidation response of the rougher tail from
test 31.

Procedure: The sample was puiped with water in a 2.5 liter bottle. NaCN and lime
were added and the cyanidation was carried out on rolls in one 48 hour
stage. The pulp was filtered and the residue washed three times with

water.

Feed: 500 grams rougher tailing from test 31
Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 1.0 g/L NaCN
pH Range: 10.5-11 with Ca(OH)2
Grind: nil

Time Added, Grams Residual Consumed

Actual Equivalent Grams Grams pH

Hours NaCN (Ca(OH)2] NaCN | CaO | NaCN | Ca0 | NaCN | CaO

0-4 1.05 0.15 1.00 { 0.11 0.83 | 0001 0.17 | 0.11 {10.9-10

4 - 23.5 0.18 0.15 0.17 { 0.11 ] 0,99 | 0.00 [ 0.01 | 0.11 110.9-10 -

235 - 311 0.00 0.07 0.00 { 0.05]| 0.98 | 0.02 | 0.00 | 0.03 {11.0-10

31 - 48 0.00 0.00 0.00 { 0.00| 083 | 0.01 | 0.16 | 0.01 {10.8-10

Total 1.23 0.37 1,17 | 0.27 | 0.83 | 0.01 1 0.34 1 0.26

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.70 Ca0 0.53



Test No. 31

Product

1. 48 h Preg + Wash
2. 48 h Residue

Head (calc)

Amount

1800 mL
484.8 g

4848 g

Assays mg/L, g/t
Au

0.14
0.78

1.30

% Distribution
Au

40.0
60.0

100.0



Test No. 32 Project No. 3785 Operator: LP Date: Dec. 12/8¢

Purpose: To investigate the cyanidation response of the rougher tail from
test 32.

Procedure:As for test 31.

Feed: 500 grams rbugher tailing from test 32
Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 1.0 g/L NaCN
pH Range: 10.5-11 with Ca(OH)2
Grind: nil
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | CaO | NaCN | CaO | NaCN | C0
0-4 1.05 0.15 1.00 | 0.11 0.84 | 0.00 | 0.16 § 0.11 |11.0-10.

4 - 23.5 0.17 0.15 0.16 { 0.11 ] 1.00 | 0.01 | 0.00 | 0.10 ]10.9-10..
23.5 - 311 0.00 0.05 0.00 | 0.04| 100 | 0.02 | 0.00 { 0.03 ]10.9-10.¢
31 - 48 0.00 0.00 0.00 } 0.00) 1.00 ! 0.01 4§ 0.16 | 0.01 110.9-10.

Total 1.22 0.35 1.16 | 0.26 | 1.00 | 0.01 | 0.16 | 0.25

Reagent Consumption (kg/t of cyanide feed) NaCN: 0.35 Ca0: 0.54



Test No. 32

Product

1. 48 h Preg + Wash
2. 48 h Residue

Head (calc)

Amount

2120 mL
482.5 g

462.5 g

Assays mg/L, g/t
Au

0.08
0.45

0.82

% Distribution
Au

44.9
55.1

100.0



Test No. 33R Project No. 3785 Operator: LP Date: Dec. 29/89
Purpose: To repeat test 33.
Procedure:As for test 31.
Feed: 500 grams rougher tailing from test 33
Solution Volume: 1000 mL Pulp Density: 33 % Solids
Sol'n Composition: 1.0 g/L NaCN
pH Range: 10.5-11 with Ca(OH)2
Grind: nil
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours | NaCN [ Ca(OH) | NaCN | CaO | NaCN | CaO | NaCN | CO
0 -2 1.05 | 0.15 1.00 | 0.11] 0.82 | 0.00 | 0.18 |1 0.11 |11.2-10.3
2-75 0.19 | 0.13 | 0.18 | 0.10} 1.00 | 0.01 | 0.00 | 0.09 |11.2-10.8
75-24 | 0.00| 005 | 0.00 ] 0.04 | 1.00 | 0.00] 000] 005 [11.1-10.7
24 - 48 0.00 | 005 | 0.00 | 0.04}| 1.00 | 0.02 | 0.00] 0.02}11.1-10.8
Total 1.24 | 0.38 118 | 0.29 | 1.00 | 0.02 | 0.18 | 0.27
Reagent Consumption (kg/t of cyanide feed) NaCN: 0.36 CaO: 0.54




Test No. 33R

Metallurgical Balance

Product Amount
1. 48 h Preg + Wash 1860 mL.
2. 48 h Residue 4974 g

Head (caic) 497 4 g

Assays mg/L, git
Au

0.05
0.24

0.43

% Distribution
Au

43.8
56.2

100.0



Test No. 35 Project No. 3785 Operator: LP Date: Dec. 12/89
Purpose: To repeat test 11.
Procedure: The sample was pulped with water in a 4.0 liter bottle. NaCN and lime

were added and the cyanidation was carried out on rolls in one 48 hour
stage. The pulp was filtered and the residue washed three times with

water.
Feed: 1000 grams minus 10 mesh Mill Feed
Solution Volume: 2000 mL Pulp Density: 33 % Solids

Sol'n Composition: 0.5 g/L NaCN
pH Range: 10.5-11 with Ca(OH)2

Grind: 30 min/2 kg 65% solids

Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN |Ca(OH)2] NaCN | Ca0 | NaCN | Ca0 | NaCN | CO

0-15 1.05 0.47 1.00 | 0.36 ] 0.23 | 0.02 | 0.77 | 0.34 |11.3-10.8

1.5 - 16.5] 0.81 0.12 0.77 | 009 ] 0.71 | 0.00}| 0.29 ] 0.11 |11.2-10.4

16.5 - 23| 0.31 0.30 0.29 | 0.23 | 1.00 | 0.03 | 0.00 | 0.20 {11.0-10.8

23 - 48 0.00 0.00 0.00 | 0.00} 0.83 | 0.00 | 0.17 | 0.03 [10.8-10.3

Total 2.17 0.89 2.06 | 0.68 | 0.83 | 0.00 | 1.23 ] 0.68

Reagent Consumption (kg/t of cyanide feed) NaCN. 1.23 CaO. 0.68



Test No. 35

Product

1. 48 h Preg + Wash
2. 48 h Residue

Head (calc)

Amount

3640 mL .

996.7 g

996.7 g

Assays mg/L, g/t
Au

1.34
4.28

9.17

% Distribution
Au

53.3
46.7

100.0



Test No. 49

Pumpose:

Water Wash

Procedure:

Feed:

Project No. 3785 Operator: LP Date: 3/01/90

To investigate the effect of a fine grind on the cyanidation response
of the calcine residue with a water prewash prior to grinding.

The sample was pulped to 20% solids, filtered and washed. The residue
was repulped to 20% solids, filtered and washed again. The filtrate was
assayed for Au.

500 g calcine residue (Sample No. 4)



" Test No. 49 Project No. 3785 Operator LP  Date: 3/01/90

Cyanidation A

Procedure:The sample was pulped with water in a 2 liter bottle. NaCN and
lime were added and the cyanidation was carried out on rolls in
a 48 hour stage. The pulp was filtered and the residue washed
three times with water.

Feed: 500 g Calcine Residue (Sample No. 4)

Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 2.0 g/L NaCN

pH Range: 10.5-11.0 with Ca(OH)2

Reagent Consumption (kg/t of cyanide feed) NaCN: 2.43 Ca0: 1.07
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH

Hours | NaCN |Ca(OH)2] NaCN | CaD | NaCN | Ca0 | NacN | ca0

0-15 | 2.10 0.45 200 | 034 | 1.66 | 0.00 { 0.34 [ 0.34 [11.1-10.5
15 - 18| 0.36 0.15 0.34 | 0.11 1.62 | 0.00 | 0.38 { 0.11 |11.0-10.7
18 - 48 | 0.40 0.10 0.38 | 0.08 | 1.52 | 0.00 | 0.48 | 0.08 {11.0-10.8

Total 2.86 0.70 2.72 | 0.53 | 1.52 | 0.00} 1.20 | 0.53




Test No. 49

Metallurgical Balance

Product Amount | Assays (mg/L, g/t, %) %Distribution

mi, g Au As Fe Au As Fe
Prewash Filtrate 1940 0.1 - - 11.8 - -
Cyanidation Filtrate 1880 0.20 - - 20.8 -
Residue 493.2 2.47 1.41 26.7 67.4 - -
Head (calc.) 500.0 3.62 - - 100.0 - -




Project No: 3785

Product: 48h Cyanide Residue Test No: 49 S.G.-3.49
Mesh Weight % Weight
Grams Ind. _Cum. Passing |
38.41 0.00 0.0 0.0 100.0
2.8 0.33 0.7 0.7 99.3
20.8 212 4.2 49 95.1
14.3 6.71 13.4 18.3 81.7
11.0 4.28 8.6 26.9 731
-11.0 36.56 731 100.0 -
Total 50.00 100.0 - -




Test No. 51A Project No. 3785 Operator: LP Date: Jan. 3/90

Purpose: To investigate the cyanidation response of the scavenger tailing.

Procedure:The sample was puiped with water in a 2 liter bottle. NaCN and
lime were added and the cyanidation was carried out on rolls in
one 48 hour stage. The pulp was filtered and the residue washed
three times with water.

Feed: 500 g scavenger tailing from test 51

Solution Volume: 1000 mL Pulp Density: 33 % Solids

Sol'n Composition: 1.0 g/L NaCN

pH Range: 10.5-11 with Ca(OH)2
Reagent Consumption (kg/t of cyanide feed) NaCN: 0.73 Ca0: 0.73
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH

Hours | NaCN [Ca(OH)2] NaCN | CaD [ NaCN | CaO | NaCN | CaO

0-2 1.05 0.20 1.00 | 0.15 | 0.76 | 0.00 | 0.24 | 0.15

2 -22 | 0.25 0.15 0.24 | 0.11 | 0.90 | 0.00 | 0.10 { 0.11

22 - 48 | 0.11 0.10 0.10 { 0.08 | 1.00 | 0.00 | 0.00 | 0.08

Total 1.41 0.45 1.34 | 0.34 | 1.00 | 0.00 | 0.34 | 0.34




Test No. 51A

Product Amount
1. 48 h Preg + Wash 1880 mL
2. 48 h Residue 464.5 g
Head (calc) 464.5 g

Assays mg/L, git
Au

0.066
0.82

1.09

% Distribution
Au

24.6
75.4

100.0
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