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APPENDIX III

METALLURGICAL REPORTS, LADNER CREEK PROJECT
IDAHO ZONES AND TAILINGS

STATUS REPORTS, SMELTER RETURNS & SALE OF CONCENTRATES,
REPROCESSING OF TAILINGS, MISCELLANEOUS REPORTS, AND
REMAINING METALLURGICAL TESTWORK FOR FINAL FEASIBILITY

By MELIS ENGINEERING LTD.
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September 21, 1995

Athabaska Gold Resources Ltd. MELIS Project No. 319
1200 - 1185 West Georgia St.
Vancouver BC VG6GE 4E6 By Fax {604)684-4601

Attention: Mr. J.S. Kermeen, P.Eng.

Dear Mr. Kermeen:

INTRODUCTION

Detailed below is a proposed metallurgical test program for the Ladner Creek gold mine which
is aimed at identifying acceptable operating conditions for the Ladner Creek Miil and
determining attainable gold recoveries using various processing options. The program
described will establish the most suitable process design criteria to be used for the feasibility

study on reactivation of the Ladner Creek Gold Mine.

The testwork will be completed at Lakefield Research in Lakefield, Ontario under the direct
supervision of Melis Engineering Ltd. Mr. Ed Thornton, Milling Consultant, will act in an
advisory capacity in the course of the test program. Status reports will be issued on a regular
basis during the testwork to keep Athabaska Gold Res’ources Ltd. (Athabaska) abreast of

results and current with the direction of testwork.

Metallurgical testwork, to be carried out on representative test samples of Lad.ner Creek
mineralization and on a sample of existing tailings, will include investigations of gold recovery
by gravity, flotation and/or cyanidation. Batch and lock-cycle testing will be carried out on
a blended overall mine composite followed by confirmation and variability testing on
composites from different areas of the mineralization. If pertinent to the selected process,
cyanide destruction testwork using the Inco SO,/air destruction process will be completed on
tailings generated from the testwork. The test program will also include the generation of-

environmental data as required for regulatory approval of operating permits.
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TEST SAMPLES

From discussions with J.T. (Jo) Schearer, P.Geo., samples from underground workings will
be obtained by drilling 2' holes in working faces {or in pillars) to blast a small amount of
broken rock for sample collection. Samples from target deposits will be collected as half drill
core from exploration and delineation drill holes. The collection of samples from underground
will be done in such a way as to ensure a representative sample is taken from each stope and
that only fresh broken rock is sampled. Drill core samples are to be collected on a weighted

basis, representative of mineralization intersection.

A blended tailings sample will also need to be taken from different areas of the existing

tailings pond by drilling, once the overlying water has been removed.

The following samples are expected to be supplied for testing:

1 79 Underground Workings 200

88 Underground Workings 200

2 68 Underground Workings 200

71 Underground Workings 200

72 Underground Workings 200

73 Underground Workings 200

3 - Target Deposit 200
McMaster - Target Deposit _ 200
North Side - Exploration Target 200
Tailings - Tailings Sample . 200
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The preceding is our interpretation of sample selection. Final sample selection wiil need to

be confirmed by Athabaska geologists.

COMPOSITE PREPARATION AND ANALYSIS

The individual samples received for testing will first be blended and crushed to 6 mesh (3.36
mm). A Zone 1 composite and Zone 2 composite will be made up by blending a portion of
the individual stope samples in a ratio which reflects the mining plan. An overall blended
mine composite will be prepared for initial testing by combining a portion of the Zone 1 and
Zone 2 composites in a 55/45 ratio, since Zone 1 and Zone 2 make up 55% and 45% of

current mine reserves (conversation with Jo Schearer, September 18, 1995).

The other test samples (Zone 3, McMaster, “North Side”, and Tailings samples} will be kept

as separate samples for testing as they become available.
Each individual sample will be analysed for Au, Ag, Cu, Pb, Zn, Ni, As, Fe, S and S?%, as well
as Ca, Mg, Al and Na to check on the relative gangue make-up in each sample. The overall

blended mine composite will also be submitted to an ICP analysis and a whole rock analysis.

A rod mill and ball mill Bond Work Index test will be completed on the Zone 1 composite and

the Zone 2 composite to check on the relative hardness of each composite.

METALLURGICAL TESTWORK

All initial testing will be completed on the blended mine composite to arrive at a suitable
processing option for the Ladner Creek mineralization. Once suitable process conditions are
established, confirmation tests will be completed on the individual composites to check on

metallurgical variability in the deposit, if any.

.14
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Gravity Recovery

To determine the possibility of using gravity gold recovery, three gravity recovery tests will
be completed using a table or Knelson Concentrator on samples of the blended mine
composite ground to 40% minus 200 mesh (approximately minus 35 mesh), 60% minus 200

mesh and 80% minus 200 mesh.

Flotation
Batch Tests

Batch flotation tests will be completed on the biended mine composite to investigate the

following:
. primary grind requirements,
. rougher/scavenger flotation time (kinetic tests),
. regrind requirements,
. concentrate upgrading,
. use of a slimes dispersant such as sodium silicate, sodium carbonate,
CMC/WW82,
. different pH modifiers,
. pH levels required (natural pH versus alkaline pH},
. effect of copper sulphate activation, and _
. desliming of rougher tails followed by scavenger flotation of sands.

Reagent combinations to be used as a starting point will include:

. CuSO0, {copper sulphate) activator, PAX {potassium amyl xanthate) collector,
Aerofloat 31 or Aerofloat 242 promoter and Pine Qil frother, and
. PAX collector, Aerofloat 208 promoter and MIBC frother.

The nature of gold losses to tails will be checked by screen analysis on tailings and gold

assays of individual screen fractions.

.../I5
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Lock-cycle Tests
Once suitable flotation conditions are established one or two lock-cycle tests will be
completed on the blended mine composite to check on metallurgical response under

conditions approaching steady-state.

Variability Tests

A batch flotation test will be completed on each composite to check on metallurgical
variability in the Ladner Creek mineralization. The batch test results for each individual
composite will be compared against the batch and lock-cycle test results on the blended mine

composite as a measure of expected results under conditions approaching steady-state.

Concentrate Analysis

The final concentrate produced in the lock-cycle test on the blended mine composite will be

. submitted for a detailed smelter-type analysis (Au, Ag, Pt, Pd, Cu, Pb, Zn, Fe, Ni, Co, As, Sb,

Bi, Hg, SiO,, Ca0, MgO, Al,O;, S, F, and Cl). The concentrates produced from the batch
tests on the individual composites will be submitted for Au and Ag analysis as well as other

key elements identified from the detailed smelter analysis.

Cyanidation
Initial cyanidation tests will be completed on the biended mine composite to provide direction

for cyanidation conditions required for flotation concentrate.

Mine Composite
The blended mine composite will be submitted to bottle roll cyanidation leach tests to
investigate the following:

. primary grind requirements,
. pre-aeration at different pH levels, with and without lead nitrate,

...I6
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. free cyanide levels,
. leach time,
. two-stage leach with intermediate solution change,
. carbon-in-leach, and
. barren solution recycle (at 0%, 25%, 50%, 75% and 100%).

The pregnant solution in each test will be monitored for pH, O, and cyanide levels and
assayed for reducing power, copper, ferric iron, CNS (thiocyanate) and CNO (cyanate). A
metallurgical balance will be completed for both gold and silver in each test. Lime and sodium

cyanide consumptions will be determined for the various leach conditions.

Flotation Concentrate
Flotation concentrate for cyanidation testing will be produced from the blended mine
composite using 10 kg floats in a large flotation cell. A suitable quantity of concentrate will

be prepared using the flotation conditions identified in the flotation testwork as described

above.

It is anticipated that only a minimum number of concentrate leach tests will be required since
cyanidation conditions will have been, for the most part, identified from the cyanidation tests
on the blended mine composite. Regrinding of concentrate will be evaluated and the

metallurgical response of concentrate to cyanidation will be measured.

Lock-Cycle Test

A 5-cycle cyanidation leach test will be completed on thé blended mine composite using
barren solution recycle. The metailurgical efficiency of each cycle will be determined. The

pregnant solution from each cycle will be checked for O, content, reducing power, Cu, Fe3*,

CNS and CNO.
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If necessary, the flotation concentrate produced from the blended mine composite will be

submitted to a similar lock-cycle cyanidation test.

Variability Tests
Each individual composite will be submitted to a bottle roll cyanidation leach test to check
on the variability of cyanide extraction of gold in the Ladner Creek mineralization.

Metallurgical efficiencies and pregnant solution quality will be measured in each test.

If necessary, flotation concentrate produced from each individual composite will be submitted

to a bottle roll cyanidation leach test.

Flocculation/Settling Tests
Flocculation tests will be completed on both the blended mine composite and flotation
concentrate to identify a suitable flocculant for the Ladner Creek mill. Settling tests will be

completed to confirm thickener sizing.

Cyanide Destruction Testing

Inco Exploration and Technical Services will complete cyanide destruction tests at Lakefield
Research on barren solution generated in the cyanidation testwork on both blended mine
composite and flotation concentrate. The effect of aging on washed cyanide leach residue
will be simulated and any residual treatment requiréments identified. The optimum conditions

for the Inco SO,/air cyanide destruction process will be determined.

Testing of Existing Tailings for Flotation Gold Recovery

The tailings sample from the existing tailings pond will be blended and submitted to a head
assay of key elements. A screen analysis will also be done to check on gold distribution by

size fraction.

.../8
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Batch flotation tests will be done on the tailings composite with and without regrinding using,
as a starting point, the flotation conditions established from tesﬁng of the blended mine
composite. Concentrate upgrading will also be evaluated. Once suitable flotation conditions
are established, a lock-cycle test will be completed to check on metallurgical efficiencies
under conditions approaching steady-state. The concentrate from the lock-cycle test will be

submitted for a detailed smelter-type analysis.

ENVIRONMENTAL DATA

Environmental data will be generated as required for regulatory approval of operating permits

using a representative sample of tailings produced from the selected process.

These data may include:

. acid generating potential tests on some or all of the following:
- head samples
- flotation tails,
- concentrate leach residue,
- a mixture of flotation tails and concentrate leach residue, and
- residue from cyanidation of the blended mine composite.

. low level analysis of pertinent tailings solids,
. low level analysis of pertinent tailings supernatant,
. low level analysis of treated cyanidation barren solution,
. SWEP (Special Waste Extraction Procedure} test on pertinent tailings solids,
. simulated rainfall test on pertinent tailings solids, and .
. 96-hour LC;, bio-assays on flotation tails water and treated cyanidation tails
water.
SCHEDULE

It should be possible to complete the test program described above within a total of four
months, depending on availability of test samples. Flotation testwork and cyanidation

testwork will be done concurrently to expedite the test program.

.19
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Results will be reviewed and analysed as the work progresses. Depending on the results of
the tests, some of the testwork described above may prove unnecessary. For example,

cyanide destruction testing will not be necessary if an economically viable flotation scheme

is established.

COSTS

The overall cost of the test program will depend on the extent of testwork required to
establish suitable process conditions for the Ladner Creek mineralization. |f flotation alone
proves adequate then the extent of the testwork will be less than what would be required for
a combined flotation/cyanidation process. Test results will be reviewed and analysed as the

testwork progresses in order to expedite the work and to keep costs at a minimum.

If all the work is completed as described above, then Lakefield Research costs for the test
program detailed above are expected to be in the range of $1 50,000 to $200,000. Melis
Engineering Ltd. costs would be approximately $75,000 to $100,000 including reimbursable
expenses and an allowance for some involvement and contribution by Mr. E. Thornton, Milling

Consultant.

| trust the above adequately describes the metallurgical testing approach to be used for the
feasibility study on the reactivation of the Ladner Creek Mine. If you have any questions or
need further details please do not hesitate to call. | have contacted both Lakefield Research

and Ed Thornton and we are ready to proceed as soon as the test samples become available.

Respectfully submitted,
MELIS ENGINEERING LTD.

Zi 14

L.A. Melis,®.Eng.
President

. LAM:mib  (LO995B5.319)
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Melis Engineering October 23, 1995
519 45th St. West

Saskatoon, Saskatchewan
S7L 5Z9

ATTN: MR. LTAWRENCE MELIS, P.ENG.

Dear Lawrence,
RE: LADNER CREEK METALLURGICAL TEST PROGRAM

Further to your letter of Oct. 20/95 addressing Ed Thornton’s comments and
our conversation of todays date we hereby give our approval to proceed with the work
on the above as per your Sept.21, 1995 proposal and any modifications to be
incorporated based on Ed Thornton’s comments, the writer, and various changes as
agreed by all concerned from time to time as the program proceeds. .

It is our understanding you will be reporting twice a month on the programs
progress as well as directions the work is taking. As well, we would expect that
changes that deviate significantly from the proposed program would be addressed,
discussed, and agreed on prior to proceeding.

We will forward a copy of your October 20/95 letter to Ed Thornton along
with a copy of this letter of acceptance.

We look forward to working with you on this property, a successful
metallurgical test program leading to a positive feasibility and resumption of
production. '

Yours very truly, -

T OY Ao

M.P. Dickson, P.Eng.
Manager

- R EEE T e

cc: Ed Thomton ,

Athabaska Gold Resources Ltd. 1200 - 1185 West Georgia St. Vancouver, B.C., Canada VGE 4E6 Tel (604) 688-3144 Fax (604) 6844601
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0/ Athabaska Gold Resources Ltd. MELIS Project No. 319
B 4% 1185 West Georgia Street, Suite 1200
3 Vancouver BC VG6E 4E6 By Fax (604)684-4601

Attention:  Mr. M.P. Dickson, P.Eng.
Manager

Dear Mr. Dickson:

.

Nine drums of Ladner Creek mine samples taken from the underground workings wefe
received at Lakefield Research on October 26, 1995. Each sample was crushed to minus
12.7 mm (% inch), blended and a cut taken for analysis. '

The description of samples provided by Athabaska Gold Resources Ltd. is provided in Table
1 and assay results are summarized in Table 2. Graphical representation of results is depicted
in Figures 1 to 10.

Organic carbon and calcium assays will only be available early next week.

The average gold grade for the Zone 1 samples is 6.24 g Au/tonne (0.182 oz/ton) and for the
Zone 2 samples, 3.51 g Au/tonne (0.102 oz/ton).

The Ladner Creek samples contain no lead or nickel and only low levels of zinc (range of
0.007% Zn to 0.017% Zn). Copper content is low (range of 0.009% Cu to 0.047% Cu) but
still significant in terms of metallurgical and environmental concerns associated with a
cyanidation circuit.

Using aluminum assays as a guide, the samples from Zone 1 {(Drums 1,2,3 and 5) appear high
in chlorite and/or sericite whereas samples from Zone 2 are moderately high in chlorite
content. Based on sodium assays there appears to be a similar albite content in Zone 1 and
Zone 2.

Observations made from the graphs comparing gold assays to other constituents (Figures 1
to 10) suggest the following:

- there is a definite correlation of increasing gold content with increasing sulphide
sulphur content and increasing arsenic content but there is no correlation with iron
content. This suggests that the gold is perhaps more associated with arsenopyrite
than with pyrite or pyrrhotite,

_---_—---4}
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- there is a slight correlation of increasing gold content with increasing copper
content,

- gold content seems to increase with an increase in gangue minerals containing
sodium and aluminum,

- silver grades, although low (< 0.5 g Ag/tonne to 2.40 g Ag/tonne) increase as gold
grades increase, and

- there is no correlation of gold content with zinc or magnesium.

It may be best to wait for the organic carbon assay before deciding on the blend for the Zone
1 and Zone 2 composites which in turn will be blended into an overall mine composite for
initial testing. | presume preparation of composites will be done on a weighted basis based
on estimated mineable reserves represented by each sample. If blending ratios can be simply
decided on gold assays, then please forward blending instructions and we will proceed with
preparation of appropriate composites.

Also, for future reference and for formal reporting later, could you have Jo Shearer write up
a brief (2 pages ?) description of how the samples were taken {oxidized layer removed ?, 2'
blast taken, etc.) and a sketch showing the location of each sample.

Test composites will be prepared next week and | plan to start the test program on November
20, 1995. | will be there to initiate the work and Bruce Fielder, Senior Process Engineer with
Melis Engineering Ltd., will work on a hands-on basis at Lakefield Research to supervise the
work. | will make arrangements with Ed Thornton to be at Lakefield Research for the first
week or so.

Yours truly,
MELIS ENGINEERING LTD.

2 B 2

/ [
L.A. Melis,P.Eng. B.C. Fielder
President ' Senior Process Engineer
LAM/BCF:mlb : (L1195B1.319)
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Drum No.
(1)

(3)

(4)
(5)

(6)

" 'MELIS ENGINEERING LTD.
Project No. 319
November 9, 1995

TABLE 1

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK PROJECT

METALLURGICAL SAMPLES 1-10

Location
900 level-804 N. Pillar, South wall

Full Drum, clean chi gw

900 level-804 N. Pillar Southwall
Nice clean high grade zone
Full Drum

800 level-804 N. Pillar eastwall
weak graphitic sc list with slight
oxidation

NO SAMPLE--DISCARDED

950 level-664N south end
675S tope near[U-11

Full Drum, good zone

Large chunks on drum bottom

950 level-620N, east wall

95-000 X-Cut

Full drum, moderately good zone
Slightly Oxidized??

960 level-7 1 5N west wal!
71 R+P Pillar

Good clean muck

970G level-651 N, southwall
63A Cascade Pillar
s drum. Weak Zone

980 level-595N west wall
58 Pillar area

7/8 Drum

Good zone clear

875 level-804 Pillar north wall

Oct. 1995
Prepared by J. Shearer
& W. Zerb

Description
Low grade Chloritic Greywake

est. grade 0.006 oz/ton
Typical #1 zone

highgrade est. grade 0.200 oz/ton
typical #1 zone material

waste, graphitic material
Hanging well #1 zone

Zone material est. grade 0.150 oz/ton
#1 zone

Zone material, upper
est. grade >0.15g/ton

#2 zone

Zone material
#2 zone

Zone material
#2 zone

Typical #2 Zone ore

Mainly chloritic Grexwake, some
2m layers of zone.
est, grade 0.08-0 100z ton

MELIS

ENGINEERING
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TABLE 2

LADNER CREEK PROJECT
ANALYSIS OF MINE SAMPLES

1 . 900L - BO4ANP SW 0.59 0.017 <0.50 0.022 <0.002 0.017 <0.002 0.009 8.43 0.38 0.26 4.46 13.8 5.14 -
2 900L. - BOANP SW 13.3 | 0.388 2.40 | 0047 | <0.002 | 0.008 | <0.002 | 0.74 816 | 5.20 | 5.03 2.30 | 141 7.33
3 900L - BOANP EW 1.98 0.058 <0.50 0.015 <0.002 0.010 <0.002 0.092 8.91 0.99 0.99 47N 13.4 4.99
5 950L - 664N 675 143 0.417 1.90 0.022 <0.002 0.009 0.001 0.93 8.50 4.00 3.94 2.24 13.3 6.59
10 B75L - 804 P NW 1.02 0.030 <0.50 0.017 <0.002 0.011 <0.002 0.042 9.23 0.58 0.563 7.79 4.04 4.81
Zone 2
6 950L -620N EW 95-000 X Cut 3.27 0.095 1.00 0.009 <0.002 0.007 <0.002 0.50 4.87 2.42 2.42 217 11.7 6.52
7 960L - 715 NWW 71 (R+P) P 4.33 0.126 1.00 0.015 <0.002 0.011 <0.002 0.40 7.19 3.22 3.22 2.70 9.50 4.53
8 970L - 651 N SW 63A Cascade P 1.23 0.036 0.50 0.017 <0.002 0.010 <0.002 0.18 8.93 1.99 1.81 3.27 11.0 4.64
9 980L - 595 N WW 58 P 5.19 0.151 1.00 0.010 <0.002 0.007 <0.002 0.13 5.26 kN 3.30 1.16 11.4 7.48
Notes:
L - Level SW - South Wall
N - North Wall EW - East Wall
NP - North Pillar NW - North Wall
P - Pillar WW - West Wall

SITIIA
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EIGURE 1

ATHABASKA GOLD RESOUBCES LID.
LADNER CREEK MINE SAMPLES
GOLD CONTENT vs SULPHIDE SULPHUR CONTENT
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FIGURE 3

. ATHABASKA GOLD RESOURCES LTD,
LADNER CREEK MINE SAMPLES
GOLD CONTENT vs IRON CONTENT
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EIGURE 5

. ATHABASKA GOLD BESQURCES LTID.
, LADNER CREEK MINE SAMPLES
GOLD CONTENT vs ZINC CONTENT .
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EIGURE 7

ATHABASKA GOLD BESQURCES LTD.
LADNER CREEX MINE SAMPLES
GOLD CONTENT vs ALUMINUM CONTENT
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EIGURE 2
ATHABASKA GOLD RESOURBCES LTD.
i LADNER CREEK MINE SAMPLES
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Athabaska Gold
November 16, 1995

Melis Engineering Ltd.
519 45th Street West
Saskatoon, Saskatchewan
S7L 5T9
Attention: Mr. L. Melis, P.Eng
. Dear Mr. Melis:
Re: Ladner Creek metallurgical sample

Following are the blends for Zone I and Zone II and the blend for Zone I and Zone IT .

combination:
Zone ]
Sample No. %
1 20
2 20
3 20
- 10 10
1 6
' . Zone II
' 7 15
| 8 10
' 9 60
5 15
l Zone.l & Zone II Combination
a. Zone I 70%
' Zone II 30%

Athabaska Gold Resources Ltd. 1200- 1185 West Georgia St. Vancouver, B.C., Canada V6E4E6 Tel (604) 688-3144 Fax (604) 684-4601



L. Melis
Page 2
November 16, 1995

According to my calculations, Zone I should be close to 0.125 0z/ton and Zone I should be
around 0.176 oz/ton if assays for individual samples are somewhere close to average.

The blend of Zone I and I above should be about 0.139 oz/ton.

\l
/'

Jo Shearer feels this is close to reality and it looks good to me.

Yours very truly,

M.P. Dickson, P.Eng
Manager

- -\
- =
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December 8, 1995 MELIS Project No. 319

Athabaska Gold Resources Ltd.
1185 West Georgia St. Suite 1200
Vancouver BC V6E 4E6 By Fax (604) 684-4601

Attention: Mr. Plen Dickson

RE: Ladner Creek Gold Mine - Metallurgical Test Proagram
Status Report November 20, 1995 to December 8, 1995

INTRODUCTION

Melis Engineering Ltd. initiated a metallurgical test program on the Ladner Creek Project at Lakefield
Research on November 20, 1995 using mine samples taken from the Ladner Creek underground
workings by Athabaska Gold Resources Ltd. (Athabaska). Mr. Ed Thornton, Consultant on behalf
of Athabaska, was present at Lakefield Research in this initial phase of testwork. Bruce Fielder
is supervising the test program on behalf of Melis Engineering Ltd. and Lawrence Melis Was at

Lakefield Research to initiate the test program.

Test composites were prepared and the following initial testing completed:

’l\ . composite analysis,
. grindability tests,
. batch flotation tests,
. gravity recovery tests,
. magnetic separation tests, and
. whole ore cyanidation tests.
SUMMARY

The overall composite prepared for initial testing, a blend of Zone 1 and Zone 2 composites,

assayed 4.73 g Au/tonne (0.138 oz Au/ton), 1.05 g Ag/tonne {0.031 oz Ag/ton) and 0.28% As.

The initial flotation testwork indicates that an achievable flotation tails grade for the Ladner Creek

overall composite is approximately 0.4 to 0.5 g Au/tonne {0.012 to 0.015 oz Au/ton) using a 77%

2
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minus 200 mesh grind. From a head grade of 4.73 g Au/tonne (0.138 oz Au/ton) this represents
an approximate gold recovery of 91% to 93% to a bulk rougher concentrate. Suitable flotation
conditions appear to be a simple xanthate/208 gold float at natural pH with MIBC as frother. The

use of a gangue depressant/dispersant was found to be beneficial in terms of concentrate grade.

With respect to concentrate grades, selective flotation can result in high grade concentrates being
produced. Concentrate grades ranging from 249 g Au/tonne (7.26 oz Au/ton) to 633 g Au/tonne
(18.46 oz Au/ton) were produced in initial tests. A two-stage rougher/scavenger float, keeping
concentrates separate, appears to be a viable flotation approach to yield an overall net gold

recovery of approximately 80% to 85% to saleable flotation concentrate.

Grindability tests show that the Ladner Creek mineralization is of medium hardness, having a Bond

rod mill work index ranging from 15.3 to 15.9 (metric).

Gravity recovery of gold from mill feed does not appear suitable since gravity recoveries of only
4% and 6.9% were achieved from the Zone 1 and Zone 2 composites. Upgrading of concentrate
for refining would lead to further reductions in recovery. However, gravity recovery from flotation
concentrate yielded a high grade concentrate (12.8% Au) representing 37.4% of the gold in the
feed. This approach will be investigated further since it offers the potential of recovering a portion

of the gold as bullion on site.

Magnetic separation for removal of sulphbide-bearing pyrrhotite from mill feed does not appear
feasible since 27.9% removal of sulphur was accompanied with a 9.7 % loss of gold. Scalping of
the flotation tails by magnetic separation as a means of recovering residual gold is also not
warranted. In the tests completed, the magnetic concentrate collected averaged 4.08 g Au/tonne

and represented only 1.1% of the gold in the feed.
Initial whole ore cyanidation tests are being completed on the overall composite to give an

indication of gold extractions under various pre-aeration and cyanidation conditions. Complete

results will be reported when available.

../3
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COMPOSITE PREPARATION AND ANALYSIS
The preparation of test composites was described in an earlier MELIS letter report dated November

9, 1995. Analyses of the mine samples received for composite preparation and testing are listed

in Table 1.

An overall test composite was made up from the Zone 1 and Zone 2 composites, which were
themselves mixed from the individual drum samples. The make-up of the overall composite is
given in Table 2, that of the Zone 1 composite is given in Table 3, and that of the Zone 2

composite is given in Table 4.

The calculated head assays for the Ladner Creek test composites are given in Table 5. These
calculated head assays are based upon weighted averages of the assays done by Lakefield
Research on Ladner Creek Mine Samples 1, 2, 3, 6, 10 (Zone 1) and 5, 7, 8, 9 (Zone 2). It should
be noted that the grades for silver, lead, nickel, and organic carbon may be slightly overestimated
due to the detection limit for the respective element being taken as the absolute grade for

calculation purposes.

In summary, the following are the calculated head analyses of the test composites:

Z Frg/tonn
Overall 4.73 0.138 1.047 0.31 2.52 .0.051
Zone 1 4.17 0.122 1.030 0.32 2.10 0.056
Zone 2 6.03 0.176 1.085 0.30 3.51 0.040

Analysis of the mine samples are compared graphically against gold grade in Figures 1 to 12. As
noted in the MELIS November 9, 1995 status report the following observations can be made from

these graphs:

. there is a definite correlation of increasing gold content with increasing sulphide sulphur
content and increasing arsenic content but there is no correlation with iron content. This
suggests that the gold is perhaps more associated with arsenopyrite than with pyrite or
pyrrhotite,

.14
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. there is a slight correlation of increasing gold content with increasing copper content,
. gold content seems to increase with an increase in gangue minerals contalnmg sodium

and aluminum,

. silver grades, although low (<0.5 g Ag/tonne to 2.40 g Ag/tonne) increase as gold
grades increase, and

. there is no correlation of gold content with zinc, magnesium, iron, calcium or organic
carbon.

The rock scan ICP assays done on the Ladner Creek overall composite sample are listed in Table
6. The calculated gold head grade is the average calculated head grade from 26 tests. The other

calculated head assays were calculated from the individual drum assays.
There is excellent agreement between calculated head grades and assay head grades.

GRINDABILITY TESTS _

Grinding for the flotation tests was done in a mild steel rod mill using stainless steel rods. Size
fraction analysis was carried out on the discharges of two grinds, the first on a 30-minute grind,
the second on a 40-minute grind. The 30-minute grind produced a product with 77.1 % minus 200
(Tyler) mesh, the 40-minute grind produced a product with 94.5% minus 200 (Tyler) mesh. The

30-minute grind was used in the initial flotation testwork.

Standard Bond rod mill grindability tests were conducted on the Zone 1 and Zone 2 composites.
The rod mill work index for the Zone 1 composite was 15.9 {metric) (14.5 imperial). The rod mill
work index for the Zone 2 composite was 15.3 {metric} {13.9 imperial). The rod mill work index

for the composite sample is thus expected to be 15.7 (metric) (14.3 imperial).

FLOTATION TESTWORK

Rougher Flotation Tests

Initial batch flotation tests were completed on the overall composite to ascertain flotation

conditions for the Ladner Creek mineralization.

.../5
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A description of the conditions of the initial flotation tests is given in Table 7 and a full description
of the reagents used in the flotation tests is listed in Table 8. The main purpose of these initial
tests was to assess rougher/scavenger flotation recoveries under different reagent schemes.

Results of the rougher flotation tests are summarized in Table 9. Gold grade/recovery curves are

compared in Figures F-1 to F-8.

The two best performing flotation tests were Tests No. 6 and 11. Respective bulk rougher
recoveries of 93.8% and 94.0% were achieved, with rougher tails grades of 0.40 g Au/tonne and
0.39 g Au/tonne being attained. These two tests used SIBX (sodium isobutyl xanthate) and
Aerofloat 208 as collectors. In Test No. 11, CMC/WW82 solution was added as a gangue
depressant/dispersant resulting in a slightly improved grade/recovery curve compared to Test No.

6 as shown in Figure F-1 where the grade/recovery curves for both tests are plotted.

Comparison of Xanthate Collectors '
The resuits of different xanthate collectors are compared in Figure F-2. PAX (potassium amyl

xanthate) was used in Tests No. 1 and No. 17, SIBX {sodium isobutyl xanthate) was used in Tests
No. 6 and 11 and SIPX (sodium isopropyl xanthate) was used in Test No. 21. Conditions and

results for these tests can be summarized as follows:

6 47.5 30 17.6 8.4 34.7 93.8 0.40
11 47.5 250 30 17.5 8.4 41.5 94.0 0.39
17 47.5 17.5 8.1 39.3 89.9 0.55
21 47.5 27.5 22.5 7.6 26.1 92.7 0.43

The benefit of using Aerofloat 208 as a promoter in conjunction with xanthate collector is evident
when comparing the results of Tests No. 1 and 17. Although the above five tests produced a

tightly grouped set of grade/recovery curves, Tests No. 6 and 11 yielded the best results.

.../6
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The benefit of using CMC/WW82 as a gangue depressant/dispersant is obvious from the results
of Test No. 11 where the highest rougher concentrate grade was achieved (41.5 g Au/tonne} while

maintaining rougher recovery (94.0%).

CMC/WW82 Dosage

Dosages of CMC/WW82 gangue depressant/dispersant were evaluated in Tests No. 6, 11, 18, 19
and 20. Test No. 22 checked on pulp pre-aeration conditioning ahead of flotation. Grade/recovery
curves for these tests are compared in Figure F-3. Conditions and results for these tests can be

summarized as follows:

6 47.5 30 175 | 84 | | 347 93.8 0.40
11 47.5 250 30 175 | 8.4 415 94.0 0.39
18 47.5 125 30 175 | 8.3 38.4 90.7 0.52
19 47.5 500 30 175 | 8.3 50.9 78.1 1.09
20 47.5 250* 30 | 175 . 39.8 87.4 0.68
22 ' 50 125 30 22.5 8.1 20.5 89.2 0.50
*  CMC only.

The grade/recovery curves for Tests No. 18, 19, 20 and 22 all fell below those of Tests No. 6 and
11. Using SIPX (sodium isopropyl xanthate) as collector, it is apparent that high CMC/WW82
dosages (Test No. 19} are detrimental to recovery. Pulp pre-aeration results in a decrease in
rougher concentrate grade (a grade of 20.5 g Au/tonne was achieved in Test No. 22 where pulp
pre-aeration was used compared to a grade of 38.4 g Au/tonne in Test No. 18). Using CMC

without WW82 results in a decrease in recovery (Test No. 20).

Ladner Creek Flotation Conditions
Flotation conditions used previously at the Ladner Creek mine were tested in Tests No. 2 and 8.
Soda ash was used as a pH modifier in Test No. 8. Results, which are presented graphically in

Figure F-4, are summarized as follows:

A7
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250 30 17.5 8.4 41.8 94.0 0.39
2 47.5 400 26 17.5 7.8 31.0 92.4 0.42
8 315 400 88.5 15 9.1 28.2 92.5 0.39

Rougher recoveries achieved were similar to those achieved in Tests No. 6 and 11 but recovery

dropped rapidly with an increase in concentrate grade. The use of soda ash as a pH modifier did

not appear to be beneficial.

Flotation Without Xanthate

Figures F-5 and F-6 show the grade/recovery curves for the series of tests run without a xanthate

collector. The results of these tests, Tests No. 3, 4, 5 7, 12, 13 and 14 can be summarized as

follows:

T 6 47.5 30 17.5 84 | 347 93.8 0.40
11 47.5 | 250 30 17.5 g4 | 418 94.0 0.39

3 92.5 15 7.8 | 529 71.8 1.43

4 92.5 15 8.4 | 37. 62.6 1.97

5 92.5 8.4 | 235 64.9 1.87

7 (No.Co, | 925 10 9.2 | 394 69.5 1.56
12 92.5 15 8.4 | 31.6 79.0 1.18

13 &28) | 925 15 9.5 | 427 72.9 1.48

14 92.5 15 - 39.5 88.0 0.66

*40-minute grind

The use of Aerofloat 208 without xanthate (Test No. 3) yielded a lower rougher recovery (71.6%)

compared to Tests No. 6 and 11 but produced a higher grade rougher concentrate {(52.9 g
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Au/tonne). Cytec collectors 5415 and S5688 (Tests No. 4 and 5) and Allied Colloids CA829
{TestNo. 14) were inferior to xanthate/208 collectors. The use of soda ash or lime as pH modifier
was observed to be of no benefit (Tests No. 7 and 13 compared to Test No. 3). Finer grinding in
Test No. 12 {94.5% minus 200 mesh compared to 77.1% minus 200 mesh in the other tests)
yielded an improvement in rougher recovery {79.0% in Test No. 12 versus 71.6% in Test No.3)
but the rougher concentrate grade was lower (31.6 g Au/tonne in Test No. 12 versus 52.9 g

Au/tonne in Test No. 3).

Cleaner Flotation

Five flotation tests were done incorporating cleaner flotation. Results are listed in Tables 9 and

10 and depicted graphically in Figures F-7 and F-8. Cleaner flotation test results are summarized

as follows:

eagents Floa Reg
16 208, MIBC, PAX (Scav only} 4 4 yes (scav) 90.1 487 0.54
23 CMC/WW82, SIPX, 208, MIBC 4 - yes 80.2 249 0.99
24 CMC/WW82, SIPX, 208, MIBC 4 - yes 79.9 633 0.92
25 - | CMC/Ww82, SIPX, 208, MIBC 4 - no 82.3 346 0.87
26 Na,CO,, CuS0,, 242, MIBC 8’ - no 93.1 70.5 0.41

Two stage roughing and two stage scavenging with the rougher concentrate and the écavenger
concentrate cleaned once was tested in Test No. 16. Results are compared to Tests No. 6 and
11 in Figure F-7. With the use of only Aerofloat 208 in the rougher stage, a single cleaning stage
on rougher concentrate yielded a high grade cleaner concentrate [481 g Au/tonne {13.8 oz Au/ton)]
containing 62.3% of the gold in the feed. Scavenging of rougher tails with xanthate and further
Aerofloat 208 yielded an additional 25.3% gold recovery to a bulk scavenger concentrate.
Magnetic separation of the scavenger tails only recovered a small amount (0.3%) of additional
gold. Cleaning of the scavenger'concentraté produced a scavenger first cleaner concentrate

assaying 60.5 g Au/tonne containing 18.7% of the gold in the feed. Further scavenging of the

.../9
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scavenger first cleaner tails did not recover sufficient gold to be able to discard scavenger cleaner

tails. The combined rougher first cleaner concentrate and scavenger first cleaner concentrate

assayed 185 g Au/tonne (5.40 oz Au/ton) and contained 81.0% of the gold in the feed.

One stage cleaner flotation on reground rougher concentrate in Tests No. 23 and 24 yielded cleaner
concentrates grading 249 g Au/tonne (7.26 oz Au/ton) and 633 g Au/tonne (18.46 oz Au/ton).
Although reagent conditions were similar to Test No. 11, rougher flotation recoveries were not as
high as evident from the high gold content in the rougher tails (0.99 g Au/tonne and 0.92 g
Au/tonne versus the 0.32 g Au/tonne tails grade achieved in Test No. 11) and the lower

grade/recovery curves shown in Figure F-8.

Gravity (Mozley Concentrator) processing of the cleaner concentrate in Test No. 24 recovered 55%
of the gold in the concentrate (37.4% of the gold in the feed) into a gravity concentrate assaying
12.8% Au. As noted elsewhere in this letter report, this may provide a means of producing bullion

on site for a portion of the recovered gold.

In Test No. 25, the rougher concentrate was cleaned without regrinding and a high grade
concentrate was achieved [346 g Au/tonne (10.09 oz Au/ton)]. Again rougher recoveries for this

test were low compared to results achieved earlier in Test No. 11.

Test No. 26 evaluated flotation with Aerofloat 242 promoter in the presence of soda ash and
copper sulphate but with no xanthate. An 8-minute rougher float yielded excellent results, similar
to earlier results achieved in Tests No. 6 and 11 (see Figure F-8). The cleaner concentrate however
was low grade [70.5 g Au/tonne (2.06 oz Au/ton}], indicating that regrinding of rougher
concentrate ahead of cleaning is required under these flotation conditions. However, the arsenic
content in the concentrate from this test was high (4.95% As) with 98.2% of the arsenic reporting

to the rougher concentrate.

Gold Losses to Tails

Tailings particle size distribution and gold losses to tails are displayed in Figures T-1 and T-2 for
Test No. 6 bulk rougher tails. From the bar graph in Figure T-2, it appears that finer grinding

would result in further liberation of gold. Finer grinding will be tested in on-going work.

.../10
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GRAVITY RECOVERY

A gravity recovery test was completed on the Zone 1 composite {Test No. 8) and an the Zone 2
composite {Test No. 10) using a Wilfley table and a Mozley concentrator for upgrading table

concentrate. Results presented in Table 11 can be summarized as follows:

Mozley Gravity Concentrate

Grade
' Composite Weight % g Auit % Au % Recovery
Zone 1 0.001 14,4986 1.45 4.0
Zone 2 0.009 4,408 0.44 6.9

Based on these results gravity recovery of gold direct from Ladner Creek mill feed does not appear
suitable. Further upgrading of concentrate for refining into bullion would lead to further reductions

in gravity gold recovery.

The flotation concentrate from Test No. 24 was submitted to gravity recovery on the Mozley
concentrator. Of the 67.6% of the gold recovered in the first cleaner concentrate from this test,
which assayed 633 g Au/tonne {18.46 oz Au/ton), 37.4% of the gold in the feed reported to the
Mozley concentrate which assayed 12.8% Au. This test implies that gravity concentrating of
flotation concentrate could yield a goid gravity concentrate which can be refined on site as bullion,
thereby realizing a higher gold payment for some of the recovered gold compared to smelter terms

for flotation concentrate.

MAGNETIC SEPARATION

A magnetic separation test (Test No. 15) was completed on the overall composite. Results are
summarized in Table 12. The magnetic rougher concentrate collected represented 3.07 % of the
feed weight. A 27.9% removal of sulpbhur to the concentrate was associated with 9.7% of the
gold and only 1.2% of the arsenic. The high loss of gold to the magnetic concentrate would
preclude magnetic separation as a means of removing sulphide-bearing pyrrhotite ahead of

flotation.

Partial scalping of the flotation tails with a hand magnet in Tests No. 17,18, 21, 22, 23, 24 and

L1
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25 recovered some residual gold but recoveries would likely not be high enough to warrant
operation of a scavenger magnetic separation circuit. The magnetic separation concentrate pulled

from the flotation tails assayed from 3.46 g Au/tonne to 5.17 g Au/tonne (average of 4.08 g
Au/tonne) and represented only 0.1% to 2.2% {(average of 1.1%) of the gold in the feed.

CYANIDATION TESTS

Initial whole ore cyanidation tests are being completed on the overall composite to give a

preliminary indication of gold extractions under various conditions. A 30-minute grind {77 % minus
200 mesh) was used in all the tests. The following tests are being completed. Results will be

provided when available.

. Single Stage Leaching
Cyanide leach at 33% solids(w/w) for 72 hours with a free cyanide level of 0.5 g NaCN/L and
alkalinity held at pH 10 to 10.5 using lime.

. Pre-Aeration/Single Stage Leaching
Pre-aerate at 33% solids(w/w) for.two hours in an aerated column with the alkalinity held at
pH 10 using lime and a lead nitrate added at 0.375 kg Pb(NQ,),/tonne. Cyanide leach at 33%
salids(w/w) for 72 hours with the alkalinity held at pH 10 to 10.5 with lime and free cyanide
held at 0.5 g NaCNJ/L.

. Two Stage Leaching
Cyanide leach at 33% solids{w/w) for 24 hours with the alkalinity held at pH 10 to 10.5 with
lime and free cyanide held at 0.5 g NaCN/L. Filter the leach slurry and retain the filtrate.
Repulp the filter cake to 33% solids{w/w) with water and leach for a further 48 hours with
the alkalinity held at pH 10 to 10.5 with lime and free cyanide held at 0.5 g NaCN/L.

. Pre-Aeration/Single Stage Leaching ‘
Pre-aerate at 33% solids(w/w) for two hours in an aerated column with the alkalinity held at
pH 10 using lime and lead nitrate added at 0.375 kg Pb{NO,),/tonne. Cyanide leach at 33%
solids(w/w) for 72 hours with the alkalinity maintained at pH 10 to 10.5 with lime and free
cyanide held at 0.5 g NaCN/L.

. Pre-Aeration/Two Stage Leaching
Pre-aerate at 33% solids{w/w) for two hours with the alkalinity held at pH 10 using lime and

<12
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-lead nitrate added at 0.375kg Pb/{NO,),/tonne. Filter the pre-aerated slurry and retain the
filtrate. Cyanide leach at 33% solids{iw/w) for 24 hours with the alkalinity held at pH 10 to
10.5 with lime and the free cyanide held at 0.5 g NaCN/L. Filter the leach siurry and retain
the filtrate. Repulp the filter cake to 33% solids{w/w) with water and cyanide leach for 48
hours with the alkalinity held at pH 10 to 10.5 with lime and the free cyanide held at 0.5 g
NaCN/L.

. Single Stage Leaching of Magnetic Separator Tails
Grind a 2 kg sample of the overall composite for 30 minutes in the rod mill and remove the
magnetics by magnetic separation. Cyanide leach the non-magnetics at 33% solids{w/w)
for 72 hours with the alkalinity held at pH 10 to 10.5 with lime and the free cyanide held 0.5
g NaCN/L.

. Single Stage Leaching with 25% Barren Solution Recycle v
Slurry a 330 g sample of the overall composite with 0.5 L of water and 0.17 L of barren
solution prepared by zinc precipitation of pregnant solution from Tests No. C-1 and C-3.
Cyanide leach this slurry at 33% solids{w/w) for 72 hours with the alkalinity heid at pH 10
to 10.5 with lime and the free cyanide held at 0.5 g NaCN/L.

. Single Stage Leaching with 50% Barren Solution Recycle
Slurry a 330 g sample of the overall composite with 0.33 L of water and 0.33 L of barren
solution prepared by zinc precipitation of pregnant solution from Tests No. C-1 and C-3.
Cyanide leach this slurry at 33% solids(w/w) for 72 hours with the alkalinity held at pH 10
to 10.5 with lime and the free cyanide held at 0.5 g NaCN/L. '

. Single Stage Leaching with 75% Barren Solution Recycle
. Slurry a 330 g sample of the overall composite with 0.17 L of water and 0.5 L of barren
solution prepared by zinc precipitation of pregnant solution from Tests No. C-1 and C-3.
Cyanide leach this slurry at 33% solids{w/w) for 72 hours with the alkalinity held at pH 10
to 10.5 with lime and the free cyanide held at 0.5 g NaCNJ/L.

A metallurgical balance is to be completed for each cyanidation test and the pregnant solution is
to be analyzed for reducing power, oxygen content, copper, iron, thiocyanate and cyanate. Results

will be provided when available.

.../13
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PLANNED TESTWORK

Flotation testing will continue on the basis of the above resuits. Cleaner flotation, incorporating
separate rougher and scavenger flotation, will be evaluated to quantify achievable concentrate

grades and recoveries for a flotation-only process.

The initial cyanidation resuits, along with results of any additional whole ore cyanidation tests, will
be evaluated to arrive at a preliminary indication of cyanidation conditions for flotation concentrate.
Bulk flotation concentrate will be prepared using a xanthate/208 float and the recovered
concentrate wil be cyanided to give a preliminary indication of achievable recoveries from a

combined flotation-cyanidation process.

Other associated testwork will be completed as planned in earlier correspondence (MELIS letter
dated September 21, 1985).

Yours truly,
MELIS ENGINEERING LTD.

KA. Melis, P.Eng. B.C. Fielder
President Senior Process Engineer

LAM/BCF:mlb

cc: Tom Adamson
Jim Kermeen

(L1295A3.319 Status Rep.1)



MELIS ENGINEERING LTD.
Project No. 319
December 8, 1995 TABLE 1

LADNER CREEK MINE
ANALYSIS OF MINE SAMPLES

1 900L - BO4NP SW 0.59 0.017 <0.50 0.022 <0.002 0.017 <0.002 | 0.009 8.43 0.38 0.26 5.708 4.46 13.8 5.14 <0.01
2 900L - 804NP SW 13.3 0.388 2.40 0.047 <0.002 0.008 <0.002 | 0.74 8.16 5.20 5.03 5.274 2.30 14.1 7.33 <0.01
3 900L - BO4NP EW 1.98 0.058 <0.50 | 0.015 <0.002 0.010 <0.002 | 0.092 8.91 0.99 0.99 5.204 4.7 13.4 4.99 <0.01
6" 950L -620N EW 95-000 X Cut 2.99 0.087 1.00 0.009 <0.002 0.007 <0.002 | 0.50 4.87 2.42 2.42 6.38 2.1 7 1.7 6.52 0.14
10 875L - 804 P NW 1.02 0.030 <0.50 0.017 <0.002 0.011 <0.002 | 0.042 9.23 0.58 0.53 6.58 7.79 | 4.04 4.81 0.08
Zone 2
5 950L - 664N 675 14.3 0.417 1.90 0.022 <0.002 0.009 0.001 0.93 8.50 | 4.00 3.94 7.275 2.24 13.3 6.59 0.01
7 960L - 715 NWW 71 (R+P} P 4.33 0.126 1.00 0.015 <0.002 0.011 <0.002 | 0.40 7.19 3.22 3.22 7.85 2.70 | 9.50 4.53 0.17
8 970L - 651 N SW 63A Cascade P 1.23 0.036 0.50 0.017 <0.002 0.010 <0.002 | 0.18 8.93 1.99 1.81 7.34 3.27 11.0 4.64 <0.01
9 980L - 595 N Ww 58 P 5.19 0.151 1.00 0.010 <0.002 0.007 <0.002 | 0.13 5.26 3.71 3.30 8.06 1.16 11.4 7.48 0.02
NOTES:

1. Gold re-assays are listed for Drums 1 and 6.

2. Legend:
L - Level SW - South Wall
N - North Wall EW - EastWall -
NP - North Pillar NW - North Wall
Pillar WW - West Wall
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TABLE 2

LADNER CREEK MINE

OVERALL COMPOSITE MAKE-UP

Overall

100

TABLE 3

" LADNER CREEK MINE

ZONE 1 COMPOSITE MAKE-UP

1 20 0.59 0.017
2 20 13.3 0.388
3 20 1.98 0.058
10 10 1.02 0.030
6 30 2.99 0.087
Zone 1 Composite 100 4.17 0.122

TABLE 4

LADNER CREEK MINE

ZONE 2 COMPOSITE MAKE-UP

7 15 4.33 0.126
8 10 1.23 0.036
9 60 5.19 0.151
5 15 14.3 0.417
Zone 2 Composite 100 6.03 0.176

MELIS
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CALCULATED ASSAYS OF ZONE 1, ZONE 2, AND OVERALL COMPOSITES

TABLE 5

LADNER CREEK MINE

Au g/t 4.173 6.032 4.731
Au oz/ton 0.122 0.176 0.138
Ag g/t 1.030 1.085 1.047
Cu % 0.021 0.013 0.019
Pb % 0.002 0.002 0.002
Zn % 0.010 0.008 0.010
Ni % 0.002 0.002 0.002
As % 0.322 0.296 0.314
Fe % 7.484 6.403 7.160
S;. % 2.098 3.508 2.521
s* % 2.035 3.235 2.395
Cal % 5.809 7.839 6.418
MgO % 3.724 1.764 3.136
Al,O, % 12.174 11.360 11.930
Na,O % 5.929 6.620 6.136
C (organicy % 0.056 0.040 0.051

MELIS
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December 8, 1995
TABLE 6

LADNER CREEK MINE

COMPARISON OF CALCULATED AND ROCK SCAN ICP ASSAYS

Au g/t 4.762 4,730 Cd <0.001
Au oz/ton | 0.138% 0.138 Co 0.009
Ag git 1.047 @ Cr,0, 0.004
Cu % 0.019 0.021 K,0 0.310

: Pb % 0.002 <0.010 La <0.001

Zn % 0.010 0.013 Mn 0.125

| Ni % 0.002 0.003 Mo Z0.001
As % 0.314 0.283 P,0, 5114
Fe % , 7.160 7.405 s <0.007
S, % 2.521 2.450 = <0008
sz % 2.395 2.210 e 7500

‘ Ca0 % | 6.418 5.763 2 -

| MgO % 3.136 2.830 Sn <0.002

ALLO, % 11.930 13.621 Te <0.001

; Na,O % 6.136 5.650 TiO, .1.060

| C orgonicrr | % 0.051 - Y <0.001

§ Ba - 0.009 LOI 3.480

‘ Be - <0.001

| NOTES;

|

| 1. Calculated gold grade is average calculated head from 26 tests. All other calculated grades are calculated as

N . L N

weighted averages from the composite make-up (as listed in Table 5).

2. Average from head assays 5.45, 5.13, 4.17 and 4.17 g Au/tonne.

3. Assay not yet available.

MELIS
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MELIS ENGINEERING LTD.
Project No. 319
December 8, 1995

TABLE 7 (Page 1 of 2)

LADNER CREEK MINE

INITIAL FLOTATION TESTS ON LADNER CREEK OVERALL COMPOSITE
SUMMARY OF FLOTATION CONDITIONS

1 F-2 47.5 30 17.5 7.6 8 Initial test

2 F-4 47.5 400 26 17.56 7.8 8 Conditions previously used
at Ladner Creek mill

3 F-5 92.5 15 7.8 8 Flotation without xanthate

4 L] 92.5 15 8.4 8 Test No. 3 replacing 208
with Aerofloat 5415

5 F-5 . . 92,5 15 8.4 8 Test No. 3 replacing 208
. with Aerofloat 5688

6 F1 47.5 30 . 17.5 8.4 8 Test No. 1 replacing PAX
with SIBX
7 F-5 315 92,5 10 9.2 8 Test No. 3 with Na,CO,
{Na,CO,)
8 F-4 315 400 88.5 15 9.1 8 Test No. 2 moditied
{Na,CO,) .
1 F1 47.5 250 30 17.5 8.4 8 Test No. 6 with CMC7LT

/WW82 gangue depressant

12 F-6 92.5 15 8.4 8 Tust No. 3 rupuated with a
40 minute grind

13 F-6 175 92.5 18 9.5 8 Test No. 7 with 175 g
(Ca0) CaOnt.

14 F-14 ’ 92.5 15 8 Test No. 3 replacing 208
' with Procol CA829

F-7 42,5 60 32.5 8.1 15.5 Two stage roughing-
scavenging .
using Test No. 1 conditions

SITAIN

17 F-2 47.5 17.5 8.1 8 Test No. 6 with SIPX and

without 208
18 F-3 47.5 125 30 17.5 8.3 8 Test No. 11 with less CMC

/WW82,
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MELIS ENGINEERING LTD.
Project No. 319
December 8, 1995

TABLE 7 (Page 2 of 2)

LADNER CREEK MINE
INITIAL FLOTATION TESTS ON LADNER CREEK OVERALL COMPOSITE
SUMMARY OF FLOTATION CONDITIONS

19 F-3 475 500 30 17.8 8.3 8 Test No. 11 with more
CMC 767/WwW82.

20 F-3 47.5 250 30 17.5. 8 Test No. 11 with CMC 767
only (no WW82).

21 F-2 47.5 275 22.5 7.6 8 Test No. 6 wilh aeration
prior to flotation.

22 F-3 50 125 30 22.5 8.1 8 Test No. 18 with aeration
prior to Hotation.

23 42.5 275 25 225 7.7 7.4 Test No. 11 roughing,
adding cleaning, regrind,
and scavenging.

24 35 2758 20 17.5 8.2 5.7 Test No. 23 and gravity
treating 1st cleaner conc.

25 42.5 275 25 225 8.3 6.6 Test No. 23 without
regrind,

26 800 400 101 17.5 9.0 1 Test No. 8 roughing and

Test No. 25 cleaning.

NOTES:

The primary grind in Tests No. 1 to 11 and Tests No. 13 to 26 was 77.1% minus 200 mesh and for Test No. 12 it was 94.5% minus
200 mesh.

SI'TIIN
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TABLE 8

LADNER CREEK FLOTATION TESTWORK
SUMMARY OF FLOTATION REAGENTS

rpose:
SIBX Sodium isobutyl xanthate Sulphide Collector
SIPX Sodium isopropyl xanthate Sulphide Collector
PAX Potassium amyl xanthate Sulphide collector
cMC Metso CMC 7LT Carboxy!l methyl cellulose Gangue depressaﬁt/dispersant
WwWws2 Quebracho Ww82 Silicate Gangue depressant/dispersant
CMC/WW82 50:50 mixture of CMC and Gangue depressant/dispersant
: WW82 with a solution strength

totalling 1%
Na,CO, Sodium carbonate/Soda ash pH adjustment
CuSO, CuS0,5H,0 Copper sulphate pentahydrate Sulphidizer/activator
208 Aerofloat 208 Dithiophosphate Collector/promoter
242 Aerofloat 242 Collector/promote.'r
5415 Cytec 5415 Modified thiocarbamate in Collector

isobutanol
S5688 Cytec S5688 Monothiophosphate salt in Collector

water
CA829 Procol CA829 Sodium mercaptobenothiazole Sulphide collector
MmiBC Methyl isobutyl carbonyl Frother
Pine Qil Frother

MELIS

ENGINEERING
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MELIS ENGINEERING LTD.
Project No. 319
December 8, 1995

TABLE 9 (Page 1 of 2)

LADNER CREEK MINE
INITIAL FLOTATION TESTS ON LADNER CREEK OVERALL COMPOSITE

SUMMARY OF ROUGHER FLOTATION RESULTS

1 4.43 2.26 - 34.1 18.6 - 93.1 99.6 - 0.35 <0.01 -
2 4.75 242 - 31.0 17.1 - 92.4 99.6 - 0.42 <0.01 -
3 4.71 2.49 - 52.9 4.21 - 71.6 10.8 - 1.43 2.37 -
4 4.84 2.30 - 3741 4,77 - 62.6 17.0 - 1.97 2.08 -
5 4.64 2.36 - 23.5 1.95 - 64.9 10.6 - 1.87 2.42 -
6 5.48 2.46 - 34.7 16.2 - 93.8 97.2 - 0.40 0.08 -
7 4.70 2.42 - 39.4 3.18 - 69.5 10.9 - 1.56 2.35 -
8 4.44 2.52 - 28.2 16.9 - - 925 97.3 - 0.39 0.08 -
1 5.68 2.45 - 41.5 17.4 - 94.0 91.1 - 0.39 0.25 -
12 4.92 2.48 - 31.6 2.55 - 79.0 12.7 - 1.18 2.47 -
13 4.99 2.55 - 42.7 2.90 - 72.9 9.7 - 1.48 2.52

14 4.91 2.52 - 39.5 16.3 - 88.0 70.7 - 0.66 0.83

16 4.86 2.27 0.39 38.4 18.5 2.11 90.1 93.1 61.5 0.54 0.18 0.17
17 4.81 2.60 - 39.3 18.7 - 89.9 79.4 - 0.55 0.60 -

SI'TAIN



MELIS ENGINEERING LTD.
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December 8, 1995
TABLE 9 (Page 2 of 2)

LADNER CREEK MINE
INITIAL FLOTATION TESTS ON LADNER CREEK OVERALL COMPOSITE

SUMMARY OF ROUGHER FLOTATION RESULTS

18 4.90 | 2.29 . 384 | 17.6 . 90.7 | 89.1 . 052 | o0.28
19 462 | 2.33 - 50.9 | 11.1 - 78.1 | 33.9 - 1.09 | 1.66

20 482 | 1.90 - 39.8 | 16.7 - 87.4 | 92.5 - 068 | 0.16

21 4.87 | 2.99 ; 26.1 | 16.9 - 92.7 | 97.5 . 0.43 | 0.09

22 3.84 | 3.16 . 205 | 17.8 ; 89.2 | 94.0 ; 0.50 | 0.23

23 467 | 240 | 031 | 593 [ 1565 | 1.0 [ 802 409 | 19.7 | 099 [ 1.52 | 0.27
24 4.30 . ; 607 | ; 79.9 - . 0.92

25 476 | 1.87 - 119 | 203 | 1.2 | 823 | 357 - 087 | 124 | 022
26 492 | 2.40 | 032 | 280 | 14.2 - 93.1 | 96.5 . 0.41 0.10

SITHIN
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MELIS ENGINEERING LTD.
Project No. 319
December 11, 1995 TABLE 10

LADNER CREEK MINE
INITIAL FLOTATION TESTS ON LADNER CREEK OVERALL COMPOSITE
SUMMARY OF CLEANER FLOTATION RESULTS

16 4.86 - 2,27 0.39 - 185" - 25.5 1.92 0.42 0.54 - 0.18 0.17 -
23 4.67 1.40 2,40 0.31 0.035 249 43 20.5 0.92 0.21 0.99 0.73 1.62 0.27 0.030
24 4.30 - - - - 6337 - - - - 0.92 - - - -
25 4.76 1.48 1.87 - - 276%™ 53.0 38.2 - - 0.87 0.73 1.24 0.22 -
26 4.92 1.39 2.40 0.32 - 51.1% 10.4 24.1 3.57 - 0.41 0.51 0.10 - -

16 | 81.0™ - 23.9 | 104 - 9.9 - ] 6.9 38.5 -

23 704 | 404 | 11.3 3.9 7.9 19.8 | 49.1 | s59.1 80.3 | 80.4

24 | 67.6? - - - - 20.1 - - - -

25 | 79.8% | 49.3 | 283 - - 17.7 | 479 | 643 | - -

26 91.3 | 65.6 | 88.2 | 97.0 - 6.9 30.6 3.5 1.8 -
NOTES:

-

The rougher cleaner concentrate assayed 481 g Au/tonne and contained 62.3% of the gold in the feed; the scavenger cleaner concentrate assayed 60.5 g
Au/tonne and contained 18.7% of the gold in the feed.

Rougher cleaner only. ‘
Rougher first cleaner concentrate assayed 346 g Au/tonne and contained 52.8% of the gold in the feed.

Rougher first cleaner concentrate assayed 70.5 g Au/tonne and contained 89.1% of the gold in the feed.
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GRAVITY TESTS ON LADNER CREEK COMPOSITES

L

TABLE 11

DNER CREE

INE

ENGINEERING LTD.
Project No. 319

Zone 1 352 |0.32 5.68 34.3 55.3 14,946 4.0 1.67
Zone 2 5.70 | 0.30 5.80 61.3 62.3 0.009 4,408 6.9 2.28 |
TABLE 12

LADNER CREEK MINE

MAGNETIC SEPARATION TEST ON OVERALL COMPOSITE

4.55

7.29

0.31

14.4

33.5

19.7

9.7

141

27.9

1.2
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FIGURE 1

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK MINE SAMPLES
GOLD CONTENT vs SULPHIDE SULPHUR CONTENT
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' FIGURE 3
ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK MINE SAMPLES
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I FIGURE 5
ATHABASKA GOLD RESOURCES LTD.
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FIGURE 7
ATHABASKA GOLD RESOURCES LTD.

LADNER CREEK MINE SAMPLES
GOLD CONTENT vs ALUMINUM CONTENT
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FIGURE 2

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK MINE SAMPLES
GOLD CONTENT va ARSENIC CONTENT
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FIGURE 4
ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK MINE SAMPLES
GOLD CONTENT vs COPPER CONTENT
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FIGURE 6
ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK MINE SAMPLES
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FIGURE 8
ATHABASKA GOLD RESOURCES LTD.
LADNER CREEX MINE SAMPLES
GOLD CONTENT vs SODIUM CONTENT
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FIGURE 9

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK MINE SAMPLES
GOLD CONTENT vs SILVER CONTENT

FIGURE 10

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK MINE SAMPLES
GOLD CONTENT vs TOTAL SULPHUR CONTENT
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EIGURE E-1

ATHABASKA GOLD RESQURCES LID.
LADNER CREEK OVERALL COMPOSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11
GOLO RECOVERY vs_g Aultonne IN CONCENTRATE
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EIGURE F-3

ATHABASKA GOLD RESOURCES LID.
LADNER CREEK OVERALL COMPOSITE
BODBHEBﬂOIAIDMESIS_NQiANMuleSlS_NOM._ZO _AND 22
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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EIGURE F-4
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FIGURE F-5

ATHABASKA GOLD RESQURCES LID.
LAQNER CREEK OVERALL COMPOSITE
BOVGHER ELOTATION TESYS NQ. 6 AND_11 vs TESYS NO. 3. 4..5. AND_1
GOLD_RECONMERY vs_g Au/tonne IN.CONCENTRATE
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FIGURE.F-7

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEX OVERALL COMPOSITE
ROUGHER_FLOTATION TESTS NO. 6 AND 11 vs TEST NO. 16
GOLD_RECOVERY vs_ g Aultonne_IN_ CONCENTRATE
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EIGUBE F-8
ATHABASKA GOLD RESOURCES LTD,
LADNER CREEK OVERALL COMPQSITE
ROQUGHER FLOTATION TESTS NQ, 6 AND 11 vs TEST NOS, 23, 24, 25, AND 26
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EIGUBE T-1

ATHABASKA GOLD RESOURCES LID.
LADNER CREEK OVERALL COMPQSITE -
TEST NO._6 BULK ROUGHER TAILS_SIZE DISTRIBUTION
CUMULATIVE PERCENT PASSING vs PARTICLE SIZE
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. / "Athabaska Gold Resources Ltd.
QQ 1185 West Georgia St. Suite 1200
Vancouver BC V6E 4E6 A By Fax (604) 684-4601

Attention: Mr. Plen Dickson

RE: Ladner Creek Gold Mine - Metallurgical Test Program
Status Report December 9, 1995 to January 4, 1996

INTRODUCTION

Metallurgicai testwork continued at Lakefield Research with the second phase of the testwork
including:
. batch cleaner flotation tests,

. rougher concentrate cyanidation tests,
) whole ore and flotation concentrate carbon-in-leach cyanidation tests.

Assays from the whole ore cyanidation tests conducted in the initial phase of testwork were

received and are presented in this report.

SUMMARY
Flotation

Additional flotation testwork has shown that two flotation schemes are applicable to the Ladner

Creek mineralization:
. flotation of separate high grade and low grade concentrates, and

« flotation of a single concentrate.

From the results obtained to date for flotation of two separate concentrates, a 64.5% recovery of

gold to a high grade concentrate (the cleaner concentrate grade in Tests No. 16 and 35 averaged

f
' s whole ore cyanidation tests, and

534 g Au/tonne (15.58 oz Au/ton} and 0.62% As) appears achievable combined with a 21%

w2
519 45TH STREET WEST, SASKATOON, SASKATCHEWAN, CANADA S7L.529 (306) 652-4084 FAX: (306) 653-3779

' recovery to a scavenger cleaner concentrate (the average scavenger cleaner concentrate grade of
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Tests No. 16 and 35 was 47 g Au/tonne (1.37 oz Au/ton) and 3.07% As). This represents an
overall mine site target flotation recovery of 85.5%. Further processing of concentrate either by

sale to a smelter or by cyanidation, would result in a lower net gold recovery.
Flotation of a single concentrate could achieve up to 85% gold recovery into a high grade
concentrate (Test No. 40 achieved a 249 g Au/tonne (7.26 oz Au/ton) and 2.17% As). As above,

further processing of concentrate would result in a lower net gold recovery.

Gravity Recovery of Gold from Flotation Concentrate

The average of four gravity recovery tests indicates that a 25% recovery of gold from flotation
concentrate to a gravity concentrate may be achievable. This would provide the potential to
produce bullion on site if sale of flotation concentrate is chosen as the best approach for the Ladner
Creek mine. Actual plant operating conditions may lead to lower gravity recoveries than those

achieved in testwork.

Cyanidation
Whole ore cyanidation using a carbon-in-leach process improved extractions to 90% from the 70%

to 80% achieved in standard cyanidation tests.

Flotation/Cyanidation
Cyanidation of flotation concentrate using the carbon-in-leach process yielded an extraction of
92.8%. Combined with a 90% to 93% bulk flotation recovery, a flotation/cyanidation process

using carbon-in-leach would represent a target overall gold recovery of 84%.

On-Going Work

Lock-cycle flotation testing of the two possible flotation schemes will be completed to quantify
achievable recoveries and grades under conditions approaching steady state. Additional batch
flotation tests will be done to see if any improvements can be made to results achieved to date.
Cyanidation testing wiil continue to better define process conditions. Water treatment testwork

will be initiated to identify process requirements for this component of the processing options.

.../3
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Prediction of Target Recoveries

An initial estimate of target recoveries was submitted in the MELIS fax dated December 22, 1995.
Anticipated recoveries for the different processing options will be re-assessed upon completion of
the testwork. The most economic option providing the best gold revenue will be quantified in

combination with order of magnitude.

CYANIDATION TESTWORK

Initial cyanidation tests were completed on the overall composite to ascertain cyanidation

conditions for Ladner Creek mineralization. A single cyanidation test was also completed on

flotation concentrate.

A description of the conditions of the whole ore cyanidation tests is given in Table 1. The main
purpose of these initial tests was to assess leach extraction under different leach processes.
Results of the cyanidation tests are summarized in Tables 2 and 3. Gold extraction kinetic curves

are compared in Figures CY-1 to CY-4.

The highest gold extraction from whole ore after 72 hours cyanidation time was obtained in Test
No. C-b. A gold extraction of 78.5% was achieved from a calculated head of 4.23 g Au/tonne
{0.123 oz Au/ton) leaving a leach residue of 0.91 g Au/tonne {0.027 oz Au/ton). Test No. C-5
combined pre-aeration with a two stage leach. The hi_ghest gold extraction from whole ore after
72 hours cyanidation time in a single stage leach was obtained in Test No. C-4. A gold extraction
of 72.0% was achieved from a calculated head of 4.00 g Au/tonne {(0.117 oz Au/ton) leaving a
leach residue of 1.12 g Au/tonne {0.033 oz Au/ton}. Test No. 4 evaluated pre-aeration with a
single stage leach. The final gold extraction was higher in the two stage leach, Test No. C-5, than
in the single stage leach, Test No. C-4 (78.5% Au extraction vs 72.0% Au extraction), as shown

in Figure CY-1 where the gold extraction kinetic curves for both tests are plotted.

Single Stage Cyanidation Tests

The results of differing single stage cyanidation leach tests are compared in Figure CY-2. Test No.
C-1 was a single stage leach with no pre-aeration. Tests No. C-2 and C-4 were s.ingle stage leach
tests with pre-aeration. Test No. C-6 was a single stage leach with no pre-aeration conducted on
the tails of a magnetic separator test on a sample of Ladner Creek overall composite. Results are

summarized below:
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. Reducin »Calc.u.iated'

Test ... Power: .. | ‘Head

No.. .. hours): }. (mL KMnO /LY |-

C-1 0 72 80 8.9 453

c-2 2 72 0.375 0.23 1.40 55 9.2 3.95 "~ 709 1.15
c-4 2 72 0.375 0.27 1.10 45 9.2 4.00 72.0 1.12
C-6 0 72 0.375 0.20 0.46 40 9.2 3.95 80.5 0.77

Comparing Test No. C-6 with the three remaining tests plotted on Figure CY-2, cyanidation of the
tails of a magnetic separator test on whole ore showed higher gold extractions than the cyanidation
of the whole ore itself, 80.5% extraction vs an average of 70.8% for the other three tests. The

magnetics removed through magnetic separation were primarily pyrite, arsenopyrite and pyrrhotite.

Tests No. C-1, C-2 and C-4, all conducted on whole ore, showed tightly bunched gold extraction
kinetic curves. Tests No. C-2 and C-4, tests with pre-aeration, proved to have the highest gold
extraction of the single stage leach tests on whole ore with respective residues of 1.15 g Au/tonne
(0.034 oz Au/ton) and 1.12 g Au/tonne (0.033 oz Au/ton) being achieved, representing gold

extractions of 72.0% and 70.9% being achieved respectively.

Two Stage Cyanidation Leach Tests
The results of differing two stage cyanidation leach tests are compared in Figure CY-3. Test No.
C-3 was a two stage leach with no pre-aeration. Test No. C-5 was a two stage leach with pre-

aeration. Results are summarized as follows:

c-3 - 24 48 0.375 0.190 0.30 0.64 80 60 9.8 9.2 460 76.6 1.08

C-5 2 24 48 0.375 0.190 0.20 1.28 - 20 9.3 9.2 4.23 78.5 0.91

There is some benefit in pre-aerating the slurry with lead nitrate ahead of cyanidation as observed

in the gold extraction kinetic curves shown in Figure CY-3.
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Single Stage Cyanidation Leach Tests with Recycled Barren Solution

The results of whole ore single stage cyanidation leach tests with different amounts of recycled
barren solution are reported in Tables 2 and 3 and compared in Figure CY-4. Test No. C-8 was a
single stage leach with 75% barren solution recycie. Test No. C-9 was a single stage leach with
50% barren solution recycle. Test No. C-10 was a single stage leach with 25% barren solution

recycle.

Barren solution- was prepared by zinc powder precipitation of the pregnant solution prepared in
Tests No. C-1 and C-3. This process of precipitation was labelled Test No. C-7. The barren

solution prepared assayed.0.17 mg Au/L. Results of the three tests are summarized below:

c-8 0 72 * * * * * 5.17 72.5 1.35
c-9 0 72 * * * * * 4.98 69.9 1.30
C-10 0 72 * * * * * 5.01 70.6 1.30

*

Assays not yet available

Tests No. C-8, C-9 and C-10 showed tightly bunched gold extraction kinetic curves. Although
there appears to be a tendency for the tests with the higher percent barren solution recycle to have
a higher final extraction, comparing leach residue grades there was no significant difference in

leach extraction efficiency.

Carbon-In-Leach Cyanidation Leach Tests

The results of carbon-in-leach cyanidation leach tests are listed in Tables 4, 5 and 6 and compared
in Figure CY-5. Tests No. C-11 (no pre-aeration) and C-12 (pre-aeration) were conducted on the
whole ore composite sample. Test No. C-13 was conducted on flotation concentrate obtained

from Flotation Test No. 32. The results are summarized as follows:

.../6
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[ Calcutatad |0 7
Head .o%Au v
{g Au/t) - |.--Extraction: {:-. {g. Aul
c-11 - 24 24 0.375 | 0.190 0.56 0.72 60 30 8.0 8.4 5.17 89.0 0.57
c12 4 24 24 0.375 | 0.190 0.36 0.60 | 40 25 6.4 8.0 5.98 90.4 0.57
c-13m 3 24 24 0.600 { 0.300 5.18 8.72 122 122 9.2 9.0 68.7 92:8 5.36
c-13@ - - - 0.30 0.015 0.26 0.43 - - - - - 78.0
NOTES:
1. Reage.nt consumptions are reported as kg/t of concentrate and the leach extraction refers to concentrate.
2. Eeagﬁnt consumptions are reported as kg/t of whole ore and the leach extraction includes the flotation rougher recovery for the
atch test. .

The extraction curve for carbon-in-leach cyanidation of flotation concentrate {Test No. C-13) was
higher than either extraction curve for carbon-in-leach cyanidation of whole ore (Tests No. C-11
and C-12). The final leach extraction for Test No. C-13 was 92.8%, higher than the leach’
extractions for Tests No. C-11 and C-12 Which were 89.0% and 90.4% respectively. This can be
expected since flotation concentrate is much higher in gold feed grade compared to whole ore.
When comparing residue assays there appeared to be no benefit in using pre-aeration ahead of

carbon-in-leach cyanidation of whole ore.

Cyanidation and Carbon-In-Leach Cyanidation Test Comparison

The results of the best straight cyanidation and carbon-in-leach cyanidation tests conducted on
whole ore and concentrate are presented in Figure CY-6. Tests No. C-12 and C-13 were carbon-in-
leach cyanidation tests, with Test No. C-12 conducted on whole ore and Test No. C-13 conducted

on concentrate. Tests No. C-5 and C-6 were straight cyanidation tests, with Test No. C-5

" conducted on whole ore and Test No. C-6 conducted on the tails of magnetic separation of whole

ore. The results of these particular tests are summarized below.
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Legch .‘.nm
Tiase |
hours) |: Stage |-
c5 2 24 48 0.375 | 0.130 0.20 - 20 9.3 3.2 1.23 78.5 0.91
c-6 0 72 - 0.375 - 0.20 - 40 - 9.2 - 3.95 80.5 0.77
c12 a 24 24 0.375 0.180 0.36 0.60 | 40 25 6.4 8.0 .98 90.4 0.57
c13 4 24 24 0.600 | 0.300 5.18 8.72 122 122 9.2 9.0 58.7 92.8 5.36
c-13" - - - 0.030 | 0.015 0.26 0.43 - - - . - 78.0
NOTES:
1. Reagent consumptions reported as kg/t of whole ore and the leach extraction includes the rougher recovery.

Carbon-in-leach cyanidation of whole ore proved superior to straight cyanidation of either whole
are or magnetic separation tails, with leach extractions of 80.4% being achieved vs 78.5% and

80.5% respectively.

The highest leach extraction was obtained in the carbon-in-leach cyanidation of flotation
concentrate, Test No. 32, which achieved a leach extraction of 92.8%. The feed for Test No. C-
13 was the rougher concentrate from batch flotation Test No. 32, which had a gold recovery of
84.1%. The overall extraction for this batch test, combining rougher recovery and leach

extraction, was 78.0%.

GRAVITY CONCENTRATION OF ARSENOPYRITE

Test No. 24 consisted of a tabling test to collect as pure a sample of arsenopyrite from the whole
ore as was reasonably possible. The purpose of the test was to identify the grade of goid
associated with the arsenopyrite and thus determine whether the arsenic could be collected

separately from the bulk of the gold'. The results can be summarized as follows:

33.0 71.7 483 29

.../8
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it has been estimated that gold associated with arsenopyrite in the Ladner Creek mineralization is,

on average, 29% of the gold available in the ore.

FLOTATION TESTWORK

Rougher Float Test of Flex 31 Collector

The collector Flex 31, supplied by Pro Spec Chemical Ltd. (a division of Charles Tennant & Co.
(Canada) Ltd.), was tested in Test No. 33, and graphed against Tests No. 6 and 11 (which were
described in detail in the status report dated December 8, 1995) in Figure F-3. The test results are

summarized below:

6 47.5 30 17.5 8.4 34.7 . 93.8 0.40
11 47.5 250 30 17.5 8.4 41.5 94.0 0.39
33 78 15 8.1 55.7 91.0 0.53

The higher bulk rougher concentrate grade achieved in Test No. 33 as compared to Tests No. 6
and 11 (55.7 g Au/tonne (1.62 oz Au/ton) vs 41.8 g Au/tonne (1.22 oz Au/ton) and 34.7 g

Au/tonne {1.01 oz Au/ton} indicates that the Flex 31 collector warranted further testing.

Cleaner Flotation Tests

Batch cleaner flotation tests were continued on the Ladner Creek overall composite to ascertain

flotation conditions for the Ladner Creek mineralization.

A description of the conditions of the batch flotation tests completed in the period covered by this
status report is given in Table 7 and a full description of the reagents used in the flotation tests
is listed in Table 8. The primary purpose of these batch flotation tests was to assess
cleaner/scavenger recoveries under different reagent schemes and processes. Results of the
rougher flotation tests are summarized in Table 9. Results of the cleaner flotation tests. are

summarized in Table 10.
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Investigation of Aerofloat 242

Four cleaner flotation tests were done to investigaté the properties of Aerofloat 242 as combined
with Na,CO, and CuSO,. Results are listed in Tables 9 and 10 and depicted graphically in Figure

F-10. Tests of the performance of Aerofloat 242 are summarized as follows:

o Reageénts:
26 Na,CQ,, Cus0,, 242, MIBC 8 1.3 1.7 | No 91.3 51.1 3.57 0.41
36 CusQ0,, 242, MIBC 8 1.5 2 Ro Conc 83.3 55.1 3.37 0.50
37 PAX, Na,C0,, CuSQ,, 242, MIBC 6 1.5 6 Ro Conc 74.8 69.7 3.81 0.38
38 242, MIBC 8 1.5 2 Ro Conc 72.3 75.1 0.57 1.27
40 Flex 31, MIBC 8 2 5.5 Ro Conc 80.7 249 2.17 0.51

Though giving reasonable recoveries (the lowest rougher cleaner/scavenger cleaner recovery was
72.3% for Test No. 38), the concentrate grade was low for all tests using Aerofloat 242. The
highest concentrate grade achieved was 75.1 g Au/tonne (2.19 oz Au/ton) in Test No. 38. In
comparison, Test No. 40 using Flex 31 resulted in a rougher cleaner and cleaner scavenger
recovery of 80.7% at a concentrate grade of 249 g Au/tonne {7.26 oz Au/ton). As evident from
the grade/recovery curves, the use of Aerofloat 242(Tests No. 36, 37 and 38) resulted in lower

recoveries than that achievable with Flex 31 (Test No. 40) at equivalent concentrate grades.

Flotation of Separate High Grade and Low Grade Concentrates
Three cleaner flotation tests were performed to investigate the characteristics of a two concentrate
{high grade and low grade) flotation circuit. Results are listed in Tables 9 and 10, depicted

graphically in Figure F-11 and summarized below:

Reagents
16 208, MIBC, PAX (Scav only) 4 - 4 Scav Con 81.0 185 1.92 0.54
28 SIBX, 208, MiBC 4 7.5 6.5 | Scav Con 76.0 251 2.50 0.67
35 PAX, 208, MIBC 4 6 5.5 Scav Con 85.8 127 3.15 0.38
40 Flex 31, MIBC 8 2 5.5 | Ro Con 80.7 249 2.17 0.51
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Tests No. 16, 28 and 35 each resulted in the production of a separate high grade concentrate and
low grade concentrate. A single concentrate was produced in Test No. 40. The comparison of
these tests is conducted between combined concentrates. Test No. 16, which was reported in the

December 8, 1995 status report, was the precursor to both Tests No.28 and 35.

As shown by the grade/recovery curves in Figure F-11, of Tests No. 16, 28 and 35, Test No. 35
which used a finer primary grind, had the best combination of recovery (85.8%) and concentrate
grade [127 g Au/tonne {3.70 oz Au/ton)]. Test No. 40, which is presented in Figure F-11 for

comparison purposes, also yielded excellent results showing a similar grade/recovery curve.

Flotation With Two Untried Collectors

Test No. 34 was a cleaner flotation test using AC829, Test No. 40 was a cleaner flotation test

using Flex 31. Results are listed in Tables 9 and 10, depicted graphically in Figure F-12, and

summarized below:

-Reagent!
39 ACB829, MIBC 6 2 4 Ro Con 76.2 154 4.53 0.64
40 Flex 31, MIBC 8 2 5.5 Ro Con 80.7 249 217 0.51

Test No. 40 with Flex 31 shows obvious superiority over Test No. 39 with AC829, with 4.5%
higher recovery and a higher grade in the concentrate (249 g Au/tonne (7.26 0z Au/ton) versus

154 g Au/tonne (4.42 0z Au/ton)), and better seleétivity against arsenic (2.17% As in concentrate

.versus 4.53% As). Repeating Test No. 40 with a finer primary grind was shown to improve

recoveries (results will be reported in the next status report}.
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Tests Using Xanthate/ 208 - First Series
Tests No. 23, 24, 25 (all detailed in the status report dated December 8, 1995) and Test No. 34

investigated the performance of Aerofloat 208. Resuits are listed in Tables 9 and 10, depicted

graphically in Figure F-13, and summarized below:

: Réage‘ﬁzt‘gf i
23 SIPX, CMC/WW82, 208, MIBC 4 1.7 1.7 Ro Con 75.3 165 0.90 0.96
24 SiPX, CMC/WW82, 208, MIBC 4 1.7 - Ro Con 67.6" 633 - 0.85
25 SIPX, CMC/WW82, 208, MIBC 4 1.3 1.3 | RoCon 80.1 276 - 0.85
34 SIPX, CMC/WW82, 208, MIBC 6 2 2 No 90.0 105 5.48 0.49
40 Flex 31, MIBC 8 - 2 5.6 Ro Con 80.7 249 2.17 0.51
NOTES:
1. Rougher cleaner concentrate only.

In a direct comparison between Test No. 34 the best xanthate/208 test, and Test No. 40, the

Flex 31 test, Test No. 34 achieved a 9.3% higher recovery, though at a lower concentrate gold

' grade {105 g Au/tonne (3.06 oz Au/ton) compared to 249 g Au/tonne (7.26 oz Au/ton)) and a

significantly higher arsenic grade {5.48% As versus 2.17% As). Grade/recovery curves were
similar in both tests. Regrinding of rougher concentrate in Test No. 34 would be expected to yield

some improvement in concentrate grade.

Tests Using Xanilzate/208 - Second Series

Tests No. 27, 28 and 31 incorporated gravity separation of the first cleaner concentrate on the
Mozley gravity separation table. Test No. 30 was a further investigation of the reagents used in
Test No. 11, and Test No. 32 used the same procedure as Test No. 31 on a 10 kg charge to
provide rougher concentrate for Cyanidation Test No. C-13. Results are tabulated in Tables 9 and

10, depicted graphically in Figures F-14 and F-16, and summarized below:
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. Summary of Flotatian Results.

“oNa. i '.'.:Réagent Regrin

27 SIBX, 208, CMC/WW82, MiBC 6 1.7 - Ro Con 61.0 ' 268 2.25 o0.62"™
28 SiBX, 208, CMC/Ww82, MIBC 4 7.5 5.5 Scav Con 76.0% 2512 2.50% 0.67
30 SiBX, 208, CMC/WW82, MIBC [¢] 3.7 3 Ro Con 60.0 179 2.88 0.54
31 SIBX, 208, CMC/WwW82, MIBC [¢] 1.7 2 Ro Con 60.2" 216™ 2.78 0.58
32 SIBX, 208, CMC/WW82, MIBC [¢] - 2 Ro Con 84,19 74.0% - 0.63"
40 Flex 31, MIBC 8 2 5.5 Ro Con 80.7 249 2.17 0.51

NOTES:

1. Rougher first cleaner only.

2. Combined high grade and low grade concentrate from a two-stage float.

3. Bulk rougher recovery and grade.

The grade/recovery curves for Tests No. 27, 28, 30 and 31 cluster together in Figures F-14 and

F-18. The grade/recovery curve for Test No. 32, though a rougher flotation curve, is included on

Figures F-14 and F-16 for comparison purposes.

It is readily apparent that the grade/recovery

curve for Test No. 40 using Flex 31 is superior to those for Tests No. 27, 28, 30, 31 and 32.

Summary of Best Results

The results of the best tests, Tests No. 16, 26, 34, 35 and 40, detailed in Table 11, and depicted

graphically in Figure F-15 are summarized below:

g 9
16 PAX, 208, MIBC Scav Con 81.0 185 1.92 0.54
26 CuSo,, Na,C0,, 242, MIBC No 91.3 51.1 3.57 0.41
34 SIPX, CMC/WW82, 208, MIBC No 90.0 105 5.48 0.49
35 PAX, 208, MIBC Scav Con 85.8 127 3.15 0.38
40 Flex 31, MIBC Ro Con 80.7 249 2.17 0.51
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The grade/recovery curves for these tests all fall close together as shown in Figure F-15. Of these
tests, Test No. 35, with a finer primary grind compared to Test No.16, was chosen as the best of

the flotation tests where a separate high grade and low grade concentrate is produced.

For production of a single concentrate Test No.40 using Flex 31 collector was chosen as the better
test because of the much lower arsenic content in the concentrate (2.17% As compared to 5.48 %

As in Test No. 34).

GRAVITY SEPARATION OF GOLD FROM FLOTATION CONCENTRATE

Flotation concentrates produced in Tests No. 27, 28 and 31 were processed over a Mozley Table
Concentrator to check on the potential of on-site smelting of gold bullion from gravity concentrate.
Results are summarized in Table 12. Figure F-16, an expansion of Figure F-14, expresses the
Mozley table concentrate grades and recoveries graphically. The range of gravity recovery was
12.1% to 37.4% of the gold in the feed for an average of 25%. The gravity concentrate grade
ranged from 0.36% Au t0'12.79% Au, for an average of 4.19% Au. Further upgrading may be
necessary under plant operating conditions to further increase the gravity concentrate grade prior

to refining.

ACID GENERATION TEST

As summarized in Table 13, the overall composite prepared from the Ladner Creek mine samples

has been shown to be non-acid generating, having a high natural paste pH (pH 9.2).

ON-GOING TESTWORK

On-going testwork has been described in our fax of January 3, 1996. In summary, current and

planned work-includes:

. lock-cycle flotation tests,

. additional batch flotation tests including variability tests,

. flotation conéentrate cyanidation tests including variability tests,
. whole ore variability cyanidation tests,

. flotation testing of a _composite sample of existing tailings,

. flocculant/settling tests, and

. waste treatment testwork.
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Environmental data will also be generated as part of the test program. Requirements for this are

to be advised by Athabaska’s environmental consultant.

Yours truly,

MELIS ENGINEERING LTD.

L.A. fréifs, ¢.Eng. B.C. Fielder
Pregfdent : Senior Process Engineer

LAM/BCF:mlb/cls

¢cc: Tom Adamson
Jim Kermeen

(LRO196a5.319 Status Rep.2)
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LADNER CREEK MINE

JABLE 1

INITIAL CYANIDATION LEACH TESTS ON LADNER CREEK OVERALL COMPOSITE

SUMMARY OF TEST CONDITIONS

C-1 - 72 - 0.375 0.42 0.60 80 - 8.9
C-2 2 72 - 0.375 0.23 { 1.40 558 9.2
c-3 - 24 48 0.375 0.190 0.30 | 0.64 80 60 9.8 9.2
C-4 2 72 - 0.375 0.27 1.10 45 9.2
C-5 2 24 48 0.375 0.190 0.20 1.29 20 9.3 9.2
c-6 ™ - 72 - 0.375 0.20 | 0.46 40 9.2
c-8®@ - 72 - -
c-g@ - 72 . - . -
c-10 1 - 72 - - -
NOTES:;
1. Single stage leaching of magnetic separation tanks.

2. Single stage leaching with 756% barren solution recycle.

Single stage leaching with 50% barren solution recycle.

Single stage leaching with 25% barren solution recycle.
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ABL

LADNER CREEK MINE
INITIAL CYANIDATION LEACH TESTS ON LADNER CREEK OVERALL COMPOSITE
' SUMMARY OF RESULTS

C-1 4.53 1.54 1.52 1.49 70.2 70.0 - 69.5 | 1.38
C-2 3.95 1.37 1.37 1.34 70.6 71.7 70.9 1.15
C-3 4.60 1.46 0.26 1" 0.25 65.2 76.6 76.6 1.08
C-4 4.00 1.38 1.46 1.38 70.2 75.3 72.0 1.12
C-5 4.23 1.28 0.17 1 0.16 69.6 78.6 78.5 0.91
C-6 3.95 1.56 1.66 1.52 80.9 81.7 80.5 0.77
Cc-8 5.17 1.91 1.89 1.79 74.2 74.2 72.5 1.35
c-9 - 4.98 1.86 1.85 1.76 73.4 73.8 69.9 1.30
C-10 5.01 1.84 1.84 . 1.77 72.6 73.6 70.6 1.30

NOTES:

Tests No. C-3 and C-5 comprised two-stage leaching. The leach slurry in Tests No. C-3 and C-5 was filtered and the pregnant solution replaced with water
after 24 hours of leach time.

-
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INITIAL CYANIDATIO

TABLE 3

LADNER CREEK MINE
EACH TESTS ON LADNER CREEK OVERALL COMPOSITE

SUMMARY OF SOLUTION ASSAYS

c-1 1.54 1.52 1.49 7.58 12.5 <50 57.7
Cc-2 1.37 1.37 1.34 7.44 3.79 <50 38.9
c-3 1.46 4.23 2.96 <10 52.0 0.26 0.25 1.70 2.54 <50 10.8

c4 1.38 1.46 1.38 7.71 3.76 <50 42.3
c-5 1.28 3.73 1.05 10 30.0 0.17 0.16 1.85 1.61 <50 8.58
c-6 1.56 1.56 1.52 8.79 0.83 <50 19.6
c-7 Results given below
c-8 1.91 1.89 1.79 9.04 10.7 - 73.0
c-9 1.86 1.85 1.76. 9.86 7.93 - 77.0

c-10 1.84 1.84 1.77 8.11 64.0

0.17 4.52

3.95

<50

34.9

23.1

Test No. C-7 was the preparation of barren solution by zinc precipitation of the pregnant solutions obtained in Tests No. C-1 and C-3.

6.14
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TABLE 4

LADNER CREEK MINE _
INITIAL CARBON-IN-LEACH CYANIDATION TESTS ON LADNER CREEK OVERALL COMPOSITE

SUMM OF TEST RESULT

c-11 0 0.5 1010 10.5 24 0.375 0.56 | 0.56 60 8.0 24 0.190 | 0.72 | 0.98 30 8.4
c-12 4 0.5 10 t0 10.5 24 0.375 0.36 | 0.64 40 6.4 24 0.190 | 0.60 | 1.00 25 8.0
c-13% 4 2.0 1110 11.5 24 0.600 518 | 2.18 - 122 9.2 24 0.300 | 872 | 3.14 122 9.0
C-13%@ - - 0.030 0.26 | 0.11 . . . 0.015 | 0.43 | 0.16

NOTES:

1. Consumptions of Pb(NO,),, NaCN and CaO reported per tonne of concentrate.

2.  Consumptions of Pb(NO,),, NaCN and CaO reported per tonne of ore.
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TABLE 5

LADNER CREEK MINE
-IN-LEACH CYANIDATION TESTS ON LADNER CREEK OVERALL COMPOSITE
SUMMARY OF CYANIDATION TEST SOLUTION ASSAYS

INITIAL CARBO

c-11 0.010 4.49 7.70 35.5 49.3 <1 1.80 2.38 55.3 10.4 <1

C-12 0.010 5.65 " 0.76 37.4 43.4 <1 - 2.65 0.78 11.3 6.58 <1

C-13 0.11 507 191 42.7 905 5.00 206 129 33.0 811 5
TABLE 6

LADNER CREEK MINE
SUMMARY OF INITIAL CARBON-IN-LEACH CYANIDATION TESTS ON LADNER CREEK OVERALL COMPOSITE

) % Dis\rfb\.xti‘ox\:
c-1 5.17 192 87.8 2.82 1.2 100 89.0 0.57 11.0
;Z Cc-12 5.98 218 89.5 1.98 0.9 102 90.4 0.57 9.6
@
= c-13m 68.7 1,795 91.0 29.2 1.8 845 92.8 5.36 7.2
e
z ™= notes:
m —
l m 1. Test No. C-13 performed on flotation concentrate obtained in Flotation Test No. 32.
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TABLE 7

LADNER CREEK MINE
FLOTATION TESTS ON LADNER CREEK OVERALL COMPOSITE
SUMMARY OF FLOTATION CONDITIONS

27 F-13 45 275 25 17.5 8.1 6 1.7 Test No. 24 with SIBX and 3 flotation stages
28 F-10 45 ’ 125 62.5 32,5 4 7.5 5.5 Test No. 16 with CMC/WW82 and SIBX
F1a
30 F-13 55 275 35 225 8.1 6 3.7 3 Test No. 11 regrinding the Ro. Conc.
F-14
N '513 52.5 . 275 32.5 20 8.1 6 1.7 2 Test No. 30 but Mozley Table the 1st Cl. Conc.
32 F-13 47.5 250 . 30 17.5 6 2 Test No 31 on 10 kg charge to produce Ro. Conc. for
F-14 cyanidation
33 F-18 78 15 8.1 6.3 Ro. Test of Flex 31 coltector
34 '51: 52.5 275 30 22,5 8.1 6 2 2 Test No. 25 with 6 minute Ro. float
1
35 ;1(6) . 42.5 60 325 8.1 4 6 | 5.5 Test No. 16 with 40 minute primary grind
-1 . .
36 F-9 400 175.5 12.5 8.1 8 1.5 2 Test No. 26 with no Na,C0O, and regrind Ro. Conc.
37 F-9 10 900 400 102 . 20 8.8 6 1.5 6 Test No. 26 with PAX and regrind Ro. Conc.
38 F-9 ' 119.5 | 10 8.1 8 1.6 2 Test No. 26 omitting Na,CO, and CuS0,, ragrind Ro.
Conc.
39 F-11 110 22,5 8.1 6 2 4 Test No. 14 with regrind and cleaning of Ro. Conc.
40 F-11 130 32,5 8.1 8 2 5.5 Test No. 39 with Flex 31 and 8 minute Ro. Float
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TABLE 8

LADNER CREEK FLOTATION TESTWORK
SUMMARY OF FLOTATION REAGENTS

SIBX Sodium isobutyl xanthate Sulphide collector
SIPX Sodium isopropyl xanthate Sulphide collector
PAX Potassium amyl xanthate Sulphide collector
CMC Metso CMC 7LT Carboxyl methyl cellulose Gangue depressant/dispefsant
WW82 Quebracho Ww82 Silicate Gangue depressant/dispersant
CMC/WW82 50:50 mixture of CMC and Gangue depressant/dispersant
WW82 with a solution strength '
totalling 1%
Na,CO, Sodium carbonate/Soda ash pH adjustment
CuSO, CuSO,5H,0 Copper sulphate pentahydrate Sulphidizer/activator
208 Aerofloat 208 Dithiophosphate Collector/promoter
242 Aerofloat 242 Collector/promofer
5415 Cytec 5415 Modified thiocarbamate in Collector
isobutanol
s$5688 Cytec S5688 Monothiophosphate sait in " Collector
water
AC829 Procol AC829 (Allied Sodium mercaptobenothiazole Sulphide collector
Colloids)
Flex 31 Pro Spec Chemical Ltd. Sodium isopropyl xanthate Sulphide collector
{Charles Tennant & Co. {chemically enhanced)
(Canada) Ltd.) Flex 31
MiBC Methyl isobutyl carbonyl Frother
Pine Oil Frother
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TABLE 9

LADNER CREEK MINE
FLOTATION TESTS ON LADNER CREEK OVERALL COMPOSITE
SUMMARY OF ROUGHER FLOTATION RESULTS

27 3.02 - 0.32 39.4 - 3.40 79.9 - 64.9 0.65 - 0.12
28 4.52 - 0.33 55.3 - 2.56 86.2 - - 0.67 - 0.16
30 3.30 - 0.30 45.7 - 3.50 82.42 - 69.3 0.52 - 0.052
31 3.07 - 0.32 41.3 - - 3.45 79.4% - 64.5 0.58 - 0.076
32 4.39 - - 74.0 - - 84.1 - - 0.63 - -
33 5.37 2.37 0.33 55.7 24.0 3.22 91.0 88.9 85.6 0.53 0.29 | 0.052
34 5.06 2.23 0.30 84.3 30.4 4.60 90.8 74.2 83.6 0.49 0.61 0.052
35 4.60 2.25 0.31 37.0 18.6 2.52 92.7 95.3 94.5 0.38 0.12 | 0.019
36 4.00 2.28 0.31 29.5 18.1 2.49 89.0 96.1 96.9 0.50 0.10 | 0.011
37 4.20 2.36 0.29 35.1 15.8 2.89 78.7 62.9 95.1 0.38 0.12 | 0.007
38 4.89 2.31 0.31 17.2 5.93 0.40 78.7 55.1 27.6 1.27 1.32 | 0.29
39 4.16 2.33 0.32 | 52.3 22.5 3.61 82.9® 63.5 75.4 0.64 0.66 | 0.050
40 4.62 2.23 0.31 49.8 22.8 3.10 88.8" 84.0 82.7 0.51 0.25 [ 0.036
NOTES:

1.

2.

Combined rougher and scavenger recovery of two stage float.
Scavgnger float increased bulk recovery to 85.6%.
Scavenger float increased bulk recovery to 82.5%.

Xanthate scavenger float increased bulk recovery to 92.2%.
Scavenger float increased bulk recovery to 85.8%.

Scavenger float increased bulk recovery to 90.0%.
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TABLE 10

LADNER CREEK MINE

FLOTATION TESTS ON LADNER CREEK OVERALL COMPOSITE .
SUMMARY OF CLEANER FLOTATION RESULTS

28" 4.52 0.33 | 251 - - - 76.0 - - - 0.9 2.0
30 3.30 0.30 | 244 2.72 552 1.77 | 60.0 7.3 52.2 1.8 6.4 4.4
31 3.07 032 | 216 . - - 60.2 - - - - -

34 5.05 0.30 | 132 4.74 - . 85.8 51.9 - - 4.2 27.4
350 4.60 0.31 127 3.15 - . 85.8 31.9 - - 1.1 13.4
36 4.00 0.31 79.5 4.16 . . 74.5 50.3 - - 8.8 15.4
37 4.20 0.29 107 2.38 - - 70.0 22.8 - . 4.8 37.1
38 4.69 0.31 110 0.59 - - 64.4 5.2 - - 7.8 3.0
39 4.16 0.32 | 225 4.59 - . 71.2 19.2 - - 5.0 10.3
40 4.62 0.31 320 2.10 - 79.2 7.8 - - 1.5 2.7

NOTES:

1. Includes combined rougher concentrate and scavenger cleaner concentrate.
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TABLE 11

LADNER CREEK MINE
SUMMARY OF BEST FLOTATION RESULTS TO DATE

16(1) 486 | 0.39 | 64.8 90.1 62.3 81.0 481 0.58 | 60.5 2.48 185 1.92 0.54 0.1 7V
26 4.92 | 0.32 | 931 - 89.1 91.39 70.5 495 | - - 51.1@ 3.57% 0.41 0.007
34 5.06 | 0.30 } 90.8 - 85.8 90.0‘3’ 132 4.74 - - 105" 5.48% 0.49 0.052
35(1) 4.60 | 0.31 | 69.6 92.7 66.6 85.8 587 0.65 | 34.3 3.66 127 3.15 0.38 0.019
40 4.62 { 0.31 | 88.8 390.0 79.2 80,79 320 2.10 - - 2499 2179 0.51 0.036

NOTES:

1. The flotation scheme in Tests No. 16 and 35 included flotation of separate highgrade concentrate (Ro 1st Cinr Con) and low grade concentrate {Scav/1st Cinr Con).

2. The flotation scheme in Tests No. 26, 34 and 40 was flotation of a single concentrate (Ro 1st Clnr and Ro 1st Clnr Scav).

3. Ro 1st Cinr Con + Ro 1st Cinr Scav Con represents recovery and grade to a combined rougher first cleaner concentrate {Ro 1st Cinr Con) and rougher first cleaner scavenger

concentrate {Ro 1st Cinr Scav).
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TABLE 12

LADNER CREEK MINE o
MOZLEY TABLE GRAVITY SEPARATION OF FLOTATION CONCENTRATE

SUMMARY OF RESULTS

24 67.6 633 0.001 374 127,878 30.1 283

27 61.0 268 0.024 29.0 3,613 32.0 146

28 51.1 1,796 0.018 21.0 5,310 30.1 1,229

31 60.2 216 0.001 12.1 30,917 48.1 173
NOTES:

1. % of gold in feed.

TABLE 13

LADNER CREEK MINE
RESULTS OF ACID GENERATION TEST ON ORE COMPOSITE

cid Consuming Ability | Paste pH

e (KgIH, 80,100 . |2 (units) .
" a 242 | 214 74.00 115.00 41.00 9.18
b 2.42 | 2.14 74.00 115.00 41.00
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EIGURE CY-1
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LADNER CREEK OVERALL COMPOSITE
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FIGURE CY-3

ATHABASKA GOLD_RESOURCES_LTD.
LADNER.CREEK OVERALL COMPOSITE
TWO_STAGE CYANIDATIQN LEACH TESTS
GOLD_EXTRACTION vs LEACH TIME
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EIGURE CY-4
ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
SINGLE STAGE CYANIDATION LEACH TESTS WITH RECYCLED BARREN SOLUTION
GOLD EXTRACTION vs LEACH TIME
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FIGURE €Y%

ATHABASKA GOLD RESCURCES LID.
LADNER CREEK OVERALL COMPOSITE
CARBON-IN-LEACH CYANIDATION LEACH TESTS
GOLD EXTRACTION vs LEACH_TIME
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ATHABASKA GOLD BESQUACES LTD.
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FIGURE CY-1

ATHABASKA GOLD RESQURCES LTD.
LADNER CREEK OVERALL COMPOSITE

GOLD EXTRACTION vs LEACH TIME

SINGLE STAGE AND TWO STAGE CYANIDATION LEACH TESTS

FIGURE CY-2

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
SINGLE STAGE CYANIDATION LEACH TESTS
GOLD EXTRACTION vs LEACH TIME
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EIGURE F-9
ATHABASKA GOLD RESOURCES LTD.
LADNEB CREEK OVERALL COMPOSITE
CLEANER FLOTATION TEST NO. 40 vs TESTS NO. 26, 36, 37. AND 38
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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l EIGURE F-10
ATHABASKA GOLD RESQURCES LTD,
LADNER CREEK QVERALL COMPQSITE
CLEANER FLOTATION TEST NO, 40 vs TESTS NQ. 16, 28, AND 35
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BIGURE F-11
ATHABASKA GOLD BESOQURCES LTD.
LADNER CREEK QVERALL COMPQSITE
CLEANER FLOTATION TESTS NO. 39 AND 40
GOLD RECOVERY vs g Au/tonne (N CONCENTRATE
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EIGURE F-12
l ATHABASKA GOLD RESOURCES LYD.
LADNER CREEK OVERALL COMPOSITE
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EIGURE F-13
ATHABASKA GOLD RESQURCES LTD,
LADNER CREEK OVERALL COMPQSITE
CLEANER FLOTATION TEST NQ. 40 vs TESTS NO. 27, 28, 30, 31. AND 32
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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EIGURE E-15

ATHABASKA_GOLD BESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
FLOTATION TESTS NQ. 6 AND 11 vs TEST NQ, 33
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-1

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-3

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPDSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11 vs TESTS NO. 18, 19, 20, AND 22
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-5

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11 vs TESTS NO. 3. 4. 5, AND 7
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-7

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11 vs TEST NO. 16
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-2

ATHABASKA GOLD RESOURCES LTO.
LADNER CREEK QVERALL COMPOSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11 vs TESTS NO. 1, 17, AND 21
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F4
ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11 vs TESTS NO. 2, AND 8
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-6
ATHABASKA GOLD RESQURCES LTD.
LADNER CREEK OVERALL COMPOSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11 vs TESTS NO. 12, 13, AND 14
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-8
ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK QVERALL COMPOSITE
ROUGHER FLOTATION TESTS NO. 6 AND 11 vs TEST NOS. 23, 24, 25, AND 26
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-9

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
CLEANER FLOTATION TEST NO. 40 vs TESTS NO. 26, 36, 37, AND 38
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-11

ATHABASKA GOLD RESQURCES LTD.
LADNER CREEK OVERALL COMPDSITE
CLEANER FLOTATION TESTS NO. 39 AND 40
GOLD RECOVERY vs g Au/tonna IN CONCENTRATE
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FIGURE F-13

ATHABASKA GOLD RESQURCES LTD.
LADNER CREEK OVERALL COMPOSITE
CLEANER FLOTATION TEST NO. 40 vs TESTS NO. 27, 28, 30, 31, AND 32
GOLD RECDVERY vs g Au/tonne IN CONCENTRATE
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FIGURE F-15

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
FLOTATION TESTS NO. 6 AND 11 vs TEST NO. 33
GOLD RECQVERY vs g Aujtonne IN CONCENTRATE
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FIGURE F-10

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
CLEANER FLOTATION TEST NO. 40 vs TESTS NO. 16. 28, AND 35
GOLD RECOVERY vs g Au/tonne IN CONCENTRATE

60 120 180
g Aujtonne

® Tostha. 40 3 TestHa. 26 o TartNo. 36 3 Tawt Mo. 37  x Test Na. 38

FIGURE F-12

ATHABASKA GOLD RESQURCES LTD.
LADNER CREEK QVERALL COMPOSITE
CLEANER FLOTATION TEST NO. 40 vs TESTS NO. 23, 24, 25, AND 34
GOLD AECOVERY vs g Aujtonna IN CONCENTRATE
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FIGURE F-14

ATHABASKA GOLD RESOURCES LTD.
LAONER CREEK QOVERALL COMPQSITE
CLEANER FLOTATION TEST NO. 40 vs TESTS NO. 27, 28, 30, 31, AND 32
GOLD RECOVERY va g Au/tonne IN CONCENTRATE
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FIGURE F-16

ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK OVERALL COMPOSITE
CLEANER FLOTATION TESTS NO. 16, 26, 34, 35, AND 40
GOLD RECOVERY vs g Aujtonne IN CONCENTRATE
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February 27, 1996 _ MELIS Project No. 319
Athabaska Gold Resources Ltd. By Fax (604) 684-4601

1185 West Georgia St. Suite 1200
Vancouver BC VG6E 4E6

Attention: Mr. Plen Dickson

RE: - Ladner Creek Gold Mine - Metallurgical Test Program
Status Report January 5, 1996 to February 23, 1996

INTRODUCTION

Metallurgical and enviromenta!l testwork has progressed quite well in the past period with the
following work being completed:

* further batch flotation tests on the overall composite,

» lock-cycle flotation tests on the overall composite,

« batch flotation tests on head grade variability composites,

* cyanidation testing of flotation concentrate,

* lock-cycle cyanidation test on flotation concentrate,

* initiation of cyanide destruction testwork,

» batch flotation testing of the existing tailings composite,

» settling tests on flotation concentrate and the existing tailings composite, and

* initiation of environmental analyses.

Other activities included contacting nine potential smelter companies to identify concentrate terms
for Ladner Creek flotation concentrate, and preparing recovery estimates and metallurgy summaries
for a meeting with Athabaska Gold Resources Ltd. (Athabaska). Flowsheets of different processing

options were also put together in preparation for order-of-magnitude cost estimating.

SUMMARY

Elotation - Ladner Creek Composites

Batch flotation tests and lock-cycle testing have provided two flotation options for Ladner Creek,
single stage flotation for the production of a single concentrate and two stage flotation for the

production of separate high grade and low grade concentrates.
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Single Stage Flotation

A single stage flotation lock-cycle test completed on the overall composite ground to 87% minus
200 mesh (Kg, of 64 micrometers) included rougher flotation with Flex 31 collector and MIBC

frother at natural pH, regrinding of the rougher concentrate ahead of two stage cleaner flotation,

and scavenger flotation of first cleaner tails.

An 85.1% gold recovery was obtained into a concentrate assaying 341 g Au/tonne {9.95 oz
Au/ton) and 3.37% As from a calculated head grade of 5.54 g Au/tonne (0.162 oz Au/ton} and
0.34% As. '

Flotation of composites with different head grades showed that recoveries and concentrate grades
could be maintained on mineralization with a calculated head grade of 3.75 g Au/tonne (0.109 oz
Au/ton) relative to a composite with a head grade of 5.59 g Au/tonne.(0.1 63 oz Au/ton). A drop
in cqmposite grade to 3.50 g Au/tonne {0.102 oz Au/ton) appeared to also maintain recovery but
a high weight reported to the rougher concentrate due to a high level of graphitic carbon (0.15%

C) in this composite. This caused a decrease in concentrate grade for this composite.

Two Stage Flotation

Two stage flotation lock-cycle testing of the overall composite ground to 95% minus 200 mesh
(Kgo of 50 micrometers) included rougher flotation with Aerofloat 208 promoter and MIBC frother
and two stage cleaning of rougher concentrate to produce a high grade concentrate. This was
followed by scavenger flotation of rougher tails using xanthate collector, Aerofloat 208 promoter
and MIBC frother, regrinding of scavenger tails to a Ky, of 17 micrometers, two stage cleaning of
scavenger concentrate with further additions of xanthate collector, and scavenger flotation of

scavenger first cleaner tails using additional xanthate collector.

A gold recovery of 70.8% was achieved in the high grade concentrate which assayed 834 g
Au/tonne (24.33 oz Au/ton) and 0.91% As. Scavenger recovery to a low grade concentrate was
19.7% into a concentrate assaying 45.6 g Au/tonne (1.33 oz Au/ton) and 3.35% As. The two
stage float represented a combined recovery of 90.5% into a blended single concentrate assaying
175 g Au/tonne (5.10 oz Au/ton) and 2.95% As. |

../3
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Two stage flotation of a composite with a slightly lower head grade (calculated head grade of 4.37
g Au/tonne {0.128 oz Au/ton) vielded the same grade/recovery curve as the test on the overall
composite with a calculated head grade of 4.60 g Au/tonne (0.134 oz Au/ton). A test on a
composite with an expected head grade of 3.50 g Au/tonne {0.102 oz Au/ton) yielded substantially
lower recoveries and grades due to a high graphitic carbon content (0.15% C} in the composite and

due to a low calculated head for the test {2.49 g Au/tonne {0.073 oz Au/ton}].

Cyanidation of Flotation Concentrate

Merrill-Crowe Circuit

Cyanidation tests on bulk flotation concentrates showed that a target leach residue for standard
(Merrill-Crowe) cyanidation of bulk flotation concentrate assaying 50 g Au/tonne {1.46 oz Au/ton)
is 7.3 to 7.7 g Au/tonne which represents an 85% extraction. Leaching of a scavenger cleaner
concentrate from a two stage float assaying 50 g Au/tonne {1.46 oz Au/ton} would vield an 87.5%
extraction (leach residue grade of 5.8 g Au/tonne}. Soluble losses would further reduce the net
gold recovery to 83% to 84% in a Merrill-Crowe circuit. The improved extraction observed for
scavenger concentrate (87.5% versus 85%) is a result of preg-robbing carbon being remov‘ed from

the flotation concentrate in rougher flotation ahead of scavenger flotation in a two stage float.

Lock-cycle cyanidation tests demonstrated the negative impact of excessive barren solution recycle
in a Merrill-Crowe circuit. Residue grade, cyanide consumption, reducing power and thiocyanate
and heavy metal content in pregnant solutioh all increased with extended leach cycles. For design
purposes, if a cyanidation circuit is used in the Ladner Creek mill, barren recycle may need to be
limited to, say, 25%. The cyanide destruction circuit will need to be designed to accommodate

100% of the barren flow for occasional purges of fouled soiution.

Carbon-in-Leach Circuit

Carbon-in-leach cyanidation of flotation concentrate yielded an average leach residue grade of 4.1
g Au/tonne, representing a 90% gold extraction from a concentrate with an average head grade
of 41.4 g Au/tonne (1.21 oz Au/ton). The use of carbon in cyanidation improved gold extraction

by 5% over that achieved by standard {Merrill-Crowe) cyanidation.

../4
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Reagent Consumptions

Although the need for pre-aeration of slurry ahead of cyanidation was not definitive, the use of lead

nitrate reduced cyanide consumption from 3.6 kg NaCN/tonne of concentrate to 2.3 kg

NaCN/tonne of concentrate for carbon-in-leach cyanidation.

Cyanide consumptions for standard (Merrill-Crowe) cyanidation were approximately 2.0 kg

NaCN/tonne of concentrate.

Lime consumptions were approximately 3.3 kg CaO/tonne of concentrate for carbon-in-leach

cyanidation and 4.3 kg CaO/tonne of concentrate for standard (Merrill-Crowe) cyanidation.

Lead nitrate additions used in the testwork were approximately 0.4 kg Pb{NO,),/tonne of

concentrate in pre-aeration and 0.3 kg Pb(NOj;),/tonne of concentrate in cyanidation.

Flotation - Existing Tailings Composite

A blended composite of the existing Ladner Creek tailings prepared for testing assayed 1.86 g
Au/tonne {0.054 oz Au/ton), <0.5 g Ag/tonne, 0.25% As and 0.10% C(graphitic). The composite
as-received was relatively coarse [42.3% minus 200 mesh (Kg, of 188 micrometers)]. Regrinding
to approximately 80% minus 200 mesh (K;, of 80 micrometers) was found to be required prior to

flotation.

Batch flotation testing showed there was no advantage in using a two stage flotation approach
over a single stage float in terms of gold recovery and concentrate gold grade. A blended
concentrate from a two stage float would, however, have lower arsenic content relative to a single

concentrate from single stage flotation (2.18% As versus 4.80% As).

Single stage flotation batch testing yielded a rougher recovery of 76.6% and a first cleaner
recovery of 72.1% from a calculated head of 1.95 g Au/tonne {0.057 oz Au/ton). Three cleaning
stages yielded a concentrate grade of 73.8 g Au/tonne (2.15 oz Au/ton) and 5.42% As.

Flotation Concentrate Smelter Analysis
Detailed concentrate analyses were forwarded to nine potential smelter companies to obtain

smelter terms and to identify the potential smelter acceptability of Ladner Creek flotation

.../5



MELIS

ENGINEERING

Athabaska Gold Resources Ltd.

Mr. Plen Dickson

February 27 1996

Page -5-

concentrates. A sample of the single concentrate from single stage flotation assayed 346 g

Au/tonne {10.09 oz Au/ton), 61.9 g Ag/tonne {1.81 oz Ag/ton) and 3.71% As.

A sample of the high grade concentrate from two stage flotation assayed 988 g Au/tonne (28.82
oz Au/ton), 190 g Ag/tonne (5.54 oz Ag/ton)_and 0.91% As. The sample of low grade concentrate
from the two stage float assayed 43.9 g Au/tonne (1.28 oz Au/ton), 8.7 g Ag/tonne {0.25 oz
Ag/ton) and 3.52% As. A weighted average blend of these two concentrates would assay 197

g Au/tonne {5.75 oz Au/ton), 38.2 g Ag/tonne {1.11 oz Ag/ton) and 3.10% As.

In addition to gold there will be a minor payable contribution from silver and copper for some’ of

the concentrates. Arsenic is the major penalty element.

Settling Tests
Settling tests indicated a thickener unit area of 0.05 m?/tonne/day for flotation concentrate and

0.03 m?/tonne/day for reclaimed tailings.
Grinding Index
The Ladner Creek mineralization has an average rod mill Bond work index of 15.6 {metric) and an

average bali mill Bond work index of 14.4 (metric).

Environmental

Inco is currently completing SO,/air cyanide destruction testwork on cyanide tailings generated
from cyanidation of flotation concentrate. The treated cyanidation tailings will be submitted for
detailed environmental analyses along with flotation tails to generate environmental data for

regulatory approval of operating permits.

Remaining Work

Remaining testwork at Lakefield Research includes a lock-cycle test on the existing tailings
composite, a cyanidation test on concentrate from flotation of the existing tailings composite, a
single stage and two stage float on a 0.100 oz Au/ton composife with 0.05% C (graphitic) and

0.25% As, cyanidation of bulk flotation concentrate at three different cyanide levels to more

.../6
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closely quantify cyanide consumption, and a repeat two stage flotation test on the 0.100 oz

Au/ton composite with high graphitic carbon content (0.15% C).

Concentrates and tailings samples from a two stage float have been forwarded to Vancouver

Petrographics Ltd. for mineralogical examination.

Order-of-magnitude cost estimates will be completed for the different processing options identified
for Ladner Creek and compared against the net gold recoveries for each option in order to arrive
at the most economical process for reactivation of the Ladner Creek mine. This will be followed

by detailed capital cost and operating cost estimates which will form part of the feasibility study.

BATCH FLOTATION TESTS - LADNER CREEK COMPOSITES

" Further batch flotation testwork was completed on the overall compaosite to quantify recoveries and

grades under different flotation conditions using single stage flotation (flotation of a single

concentrate) and two stage flotation (flotation of separate high grade and low grade concentrates).

-—

Single Stage Flotation
Single stage flotation test conditions are summarized in Table 1 and results are presented in
summary form in Tables 2 and 3. The results of the six additional tests are compared to the

previous test, Test No. 40, in Table 4. Results achieved were as follows:

40 81 - 130 325 4.62 0.31 90.0 79.2 - 42.8 320 - 0.57 0.51
41 50 - 130 32.5_ 3.73 0.23 93.3 81.7 - 12,5 99.5 - 0.31 0.29
-44 64 - 110 32.5 5.59 0.41 93.3 82.0 78.7 41.6 203 387 0.75 0.43
45 100 - 110 32.5 5.94 0.42 90.2 76.5 70.9 52.0 266 636 1.07 0.65
60 ~64 500 85 27.5 5.16 0.43 94.3 84.9 80.8 30.8 97.8 121 0.57 0.35
62 ~64 - 110 22.5 3.75 0.32 92.6 83.6 79.5 21.2 150 305 0.50 0.33
64 -64 - 195 52.5 3.50 - 91.6 83.6 76.6 11.1 27.9 83.0 0.53 0.41

* Tests No. 40, 41, 44, 45 and 60 completed on the overall composite. Test No. 62 completed on Zone 1 Composite. Test No. 64

completed on a 65%/35% mixture of Drum 6 and Drum 7 samples.
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Lffect of Primary Grind

Tests No. 40, 41, 44, and 45 were completed using different primary grind times to determine the
mesh-of-grind required for Ladner Creek mineralization. Results are presented graphically in Figures

F-17, F-18 and F-19.

Fine grinding (40 minutes grinding time for a Ky, of 50 micrometers in Test No. 41) yielded the
lowest tail grade (0.29 g Au/tonne} but there was an very high weight collected in the rougher
concentrate (27.5%) reflected by the low grade of the concentrates {(12.5 g Au/to.nne in the
rougher concentrate). A target grind for the Ladner Creek mineralization appears to be 87% minus
200 mesh (Kg, of 64 micrometers). Coarser grinding (66.8% minus 200 mesh or a K,, of 100

micrometers) leads to a drop in recovery as shown in Figures F-17 and F-18.

Effect of CuS0O, Activator

Copper sulphate activator was added in Test No. 60 to see if this wouid lead to an improvement

in recovery. A high weight was collected in the rougher concentrate (15.8%) which caused a
decrease in the concentrate gold grade (30.7 g Au/tonne in the rougher concentrate and only 121
g Au/tonne in the second cleaner concentrate}. As seen from the grade/recovery curve in Figure

F-19, copper sulphate offers no advantage in a single stage float.

Flotation of Head Grade Variability Composites

Test No. 62 on the Zone 1 composite, and Test No. 64 on a 65%/35% composite mixture of Drum
6 and Drum 7 samples, were completed to see what recoveries are achievable using a single stage
float on lower grade feed. Grade/recovery curves for these two tests are compared against the

grade/recovery curve of Test No. 44 in Figure F-20.

Zone 1 Composite, with an expected head grade of 4.17 g Au/tonne {0.122 oz Au/ton), 0.32%As
and 0.06% C(graphitic), appeared to maintain recovery in spite of the lower head grade, when
comparing the results of Test No. 62 with a calculated head grade of 3.75 g Au/tonne (0.109 oz
Au/ton), to Test No. 44 (completed on the overall'composite)' which had a calculated head grade

of 5.59 g Au/tonne {0.163 oz Au/ton).

.../8
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Test No. 64, done on a 65%/35% mixture of Drum 6 and Drum7 samples with an expected head
grade of 3.50 g Au/tonne (0.102 oz Au/ton), 0.47% As and 0.15% C(graphitic), also appeared to
maintain recovery but the grade to concentrate was much lower (rougher second cleaner grade of
83 g Au/tonne versus 387 g Au/tonne in Test No. 44), which is exemplified by the lower
grade/recovery curve for this test in Figure F-20. This was caused by the abnormally high graphitic
carbon in the feed [0.15% C {graphitic}] which necessitated high collector dosages which in turn
led to a high weight collected in the rougher concentrate (28..8%). This test exemplifies the
problem expected with swings of high levels of graphitic carbon in mill feed. High weights
collected in rougher flotation can be expected to cause downstream problems in cleaner flotation

and cyanidation (if cyanidation becomes part of the Ladner Creek mill circuit).

Two-Stage Flotation
Two stage flotation, to produce separate high grade rougher cleaner concentrate and low grade .

scavenger cleaner concentrate, was evaluated further in additional batch flotation tests. Test
conditions are presented in Table 1 and results are summarized in Tables 2 and 3. The resuits of
those additional tests are compared to the previous results of Test No. 35 in Table 5.

Grade/recovery durves are depicted in Figure F-21. Results obtained were as follows:

|

|

i

i

i

|

| , .

| 35 60 425 - - 325 4.60 0.31 69.6 | 231 66.6% | 19.2% | sa7 - 34.3% 0.50 0.38

jl a7 775 | 28 - - 325 a.78 030 | 723 | 208 | e8.6™ | 1619 | 1340 - 35.2% 0.55 0.39

i .

{ 48 775 | 25 ! - - 325 414 032 | 700 | 237 | e37® | 161@ | ar0 - 57.99 0.57 0.31
a9 775 | 25 - - 325 5.49 037 | 732 | 215 | 702% | 1a9™ | s37 - 63.1% 0.64 0.33
58 as 5 . - 40 4.19 - 7.0 | 235 §8.0 15.7 278 738 | 466 0.46 0.27
59 57.5 . 100 45 ars 5.82 040 | 767 | 158 | 73 1.3 469 1346 | 202 062 | 052
61 57.5 . - as 37.5 4.37 032 {753 | 162 | &8 6.9 448 1.320 | s2.0 0.75 0.44
63 62.5 o 7125 | 60 249 - 404 | 390 | 302 20.6 a7.1 136 | 320 0.88 0.73
69 65 475 - - 40 4.39 - 66.2 | 272 | s9.3 19.6 81.7 373 | 59.4 0.48 | o0.38

NOTES

1. Tests No. 35, 47, 48, 49, 58, 59 and 69 completed on the overall composite. Test No. 61 completed on Zone 1 Composite. Test No. 63 completed on
a 65%/35% mixture of Drum 6 and Drum 7 samples.

2. Except for Test No. 49, which was a stage grind, a 40 minute primary grind was used in all tests {equivalent to a K,, of approximately 50 micrometers).

3. First cleaner recoveries and grades shown for Tests No. 35, 47, 48 and 49.
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Use of Only 208 in Scavenger Cleaner

Test No. 47 was completed under the same conditions as Test No. 35 except only Aerofioat 208
promoter (no xanthate) was used in the scavenger cleaner. Results were similar to Test No. 35 with

no improvement in gold grade observed in the scavenger cleaner-concentrate {35.2 g Au/tonne versus

34.3 g Au/tonne in Test No. 35), There was however a decrease in arsenic content in the scavenger

‘cleaner concentrate {2.70 % As versus 3.76% As in Test No. 35).

Evaluation of Concentrate Regrinding

Test No. 48 evaluated regrinding of rougher concentrate ahead of cleaning and extending the scavenger
concentrate regri‘nd time to 10 minutes (Kg, of 14 micrometers). Compared to Test No. 35 there was
essentially no difference in recovery and no improvement in rougher cleaner concentrate grade. There

was however an improvement in scavenger concentrate grade (57.9 g Au/tonne from 34.3 g Au/tonne).

Evaluation of Prirhary Stage Grinding
Test No. 49 evaluated stage grinding ahead of flotation by screening at 200 mesh and grinding the
oversize. The apparent improvement in rougher recovery is simply due to the high calculated head for

this test. A comparison of tails grades indicates no reduction in gold content in the total flotation tails.

Two-Stage Cleaning Tests

Two-stage cleaning of both rougher and scavenger concentrates was tested in Tests No. 58 and 59.

Test No. 58 was a 4 kg float to prepare scavenger cleaner concentrate for cyanidation (see below).
Recoveries were similar to those achieved in the previous two-stage float tests. Two-stage cleaning
yielded a high rougher cleaner concentrate grade [739 g Au/tonne {21.55 oz Au/tonne) and 0.68% As]

but no improvement in scavenger cleaner concentrate grade [46.6 g Au/tonne (1.36 oz Au/ton)].

Test No. 59 evaluate the use of Flex 31 collector instead of xanthate, and the addition of copper
sulphate. Calculated recoveries to rougher concentrate appear high because of a high calculated head
grade. The gold grade in the flotation tails was slightly higher than the test using xanthate. Two-stage

cleaning yielded a very high rougher cleaner concentrate grade [1,346 g Au/tonne (39.26 oz Au/ton)
and 1.17% As]l..

.../10
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Flotation of Head Grade Variability Composites
Two tests were completed on lower grade composites using the two-stage float approach. A two-
stage float on Zone 1 Composite [expected head grade of 4.17 g Au/tonne {0.122,0z Au/ton}, 0.32%
As and 0.06% C{graphitic}] maintained or exceeded first stage rougher gold recovery [75.3% to the

rougher concentrate in Test No. 61 with a calculated head grade of 4.37 g Au/tonne (0.128 oz Au/ton)

~ versus 69.6% in Test No.35 with a calculated head grade of 4.60 g Au/tonne (0.134 oz Au/ton)} but

there was a drop in second stage scavenger gold recovery {16.2% to the scavenger concentrate in Test
No. 61 versus 23.1% in Test No. 35). The total flotation tails grade was higher {(0.75 g Au/tonne in
Test No. 61 versus 0.50 g Au/tonne in Test No. 35) which may have been partially due to the use of
Flex 31 instead of xanthate in the float. The high rougher cleaner concentrate grade achieved with
two-stage cleaning in this test [1,320 g Au/tonne (38.50 oz Au/ton) and 1.61% As] is noteworthy.
As seen in Figure F-22, the grade/recovery curve for Test No. 61 [actual test calculated head was 4.37
g Au/tonne (0.127 oz Au/ton)] is the same as the grade/recovery curve for Test No. 35 with a
calculated head of 4.60 g Au/tonne (0.134 oz Au/ton).

Test No. 63 was completed on the 65%/35% mixture of Drum 6 and Drum7 sampleé [expected head
grade of 3.50 g Au/tonne (0.102 oz Au/ton), 0.47% As and 0.15% C(graphitic)l. As seen in Figure
F-22, recoveries and grades were substantially lower in this test which had an actual calculated head
grade of 2,49 g Au/tonne (0.073 oz Au/ton). The high graphitic carbon content (0.15% C) led to a high
weight reporting to the rougher (8.6%) and scavenger (21.0%]) concentrate which resulted in low
concentrate grades The flotation tails were also substantlally high in Test No. 63 compared to Test

No. 35. This test will be repeated to confirm the results.

Flotation of Samples for Mineralogical Examination

A two-stage float was completed on the overall composite (Test No. 69) to generate samples for
mineralogical examination. Samples of rougher second cleaner concentrate, scavenger second cleaner
concentrate, scavenger 1st cleaner scavenger tails, and scavenger tails have been forwarded to
Vancouver Petrographics Ltd. to identify the mode of occurence of gold and to establish the relationship

of gold to pyrrhotite, pyrite and arsenopyrite.

Recoveries and concentrate grades in this test were somewhat lower than expected (66.2% to rougher

/11
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concentrate versus 69.0% in Test No. 35) as evident from the grade/recovery curve shown in Figure
F-21, but the total tails grade {0.48 g Au/tonne) was the same as the total tails assay of Test No. 35

{0.50 g Au/tonne).

LOCK-CYCLE FLOTATION TESTS - OVERALL COMPOSITE

Two separate lock-cycle tests were completed on the overall composite to quantify recoveries and
grades achievable under conditions approaching steady state using single stage flotation and two stage

flotation. Test results, listed in Table ,6, were as follows:

zHecavery:
Single Stage Flotation Single 5.54 0.34 341 3.77 85.1
High Grade 834 0.91 70.8
Two-Stage Flotation Low Grade 45.6 3.35 19.7
Total 5.53 0.34 175 2.95 90.5

Single stage flotation vielded a gold recovery of 85.1% into a concentrate assaying 341 g Au/tonne
(9.95 oz Au/ton) and 3.77% As from a calculated head grade of 5.54 g Au/tonne {(0.162 oz Au/ton)
and 0.34% As.

Two stage flotation of a sample with a calculated head grade of 5.53 g Au/tonne (0.161 oz Au/ton)
and 0.34% As yielded a gold recovery of 70.8% to a high grade concentrate assaying 834 g Au/tonne
(24.33 oz Au/ton) and 0.91% As. Scavenger recovery to a low grade concentrate was 19.7% into a
concentrate assaying 45.6 g Au/tonne (1.33 oz Au/ton) and 3.35% As. The two stage float -
represented a combined recovery of 90.5% into a blended single concentrate. assaying 175 g Au/tonne

(5.10 oz Au/ton) and 2.895% As.
A plot of concentrate grade versus gold recovery for the two lock-cycle tests is shown in Figure F-23.
From this graph it is apparent that the grade/recovery points fall on the same line for both flotation

options. In other words, gold recovery in the single stage flotation scheme would also increase to

.../12
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90%, the recovery of the combined high grade (rougher) and low grade (scavenger) concentrate in the

two stage flotation scheme, with a drop in concentrate grade.

FLOTATION CONCENTRATE CYANIDATION TESTS
Standard {Merrill-Crowe) Cyanidation

Test conditions and resuits of bottle roll cyanidation tests on flotation concentrate are listed in

Tables 7,8 and 9. The following results were obtained on flotation concentrates from Tests No. 42,
50 and 58:

42 70.3 2 91.5 5.96 1.75 2.65
50 14.0 1 74.0 5.18 1.83 3.21
58 46.6 1 87.6 5.79. 1.96 4.46

Bulk Concentrate .

Test No. 42 was completed on a bulk flotation concentrate with a calculated head grade of 70.3 g
Au/tonne (2.05 oz Au/ton). Leaching was done as a two stage leach in the presence of lead nitrate.
The first stage (24 hour) extraction was 78.3% and the second étage extraction, after a solution
change, was 13.2% for a total extraction of 91.5% after 48 hours of leaching leaving a leach residue

of 5.96 g Au/tonne. Cyanide consumption was 1.75 kg NaCN/tonne of concentrate.

Scavengér Concentrate

Test No. 50 was completed on a low grade scavenger concentrate (14 g Au/tonne) produced from a
two stage float (Flotation Test No. 50). Pre-aeration in the presence of lead nitrate was done prior to
cyanidation. Total extraction after a 48-hour leach was only 74.0%, leaving a leach residue grade of

5.18 g Au/tonne. Cyanide consumption was 1.83 kg NaCN/tonne of concentrate.

Test No. 58 was a 48-hour leach of pre-aerated scavenger cleaner concentrate produced from a two-

stage float (calculated head grade of 46.6 g Au/tonne). Gold extraction was 87.6% leaving a leach

../13



-i-‘—--‘-b-s——-—-‘;g-

MELIS

ENGINEERING

Athabaska Gold Resources Ltd.
Mr. Plen Dickson

February 27 1996

Page -13-

residue grade of 5.79 g Au/tonne. Cyanide consumption was 1.96 kg NaCN/tonne of concentrate.

Leaching of scavenger cleaner concentrate from a two stage float yields a slightly better extraction
compared to leaching of bulk concentrate. The 87.6% extraction obtained in Test No. 59 (leach
residue grade of 5.79 g Au/tonne} can be compared to the average results of Test No. 51 and Test No.
52D (see below) which show that an extraction of 85% (leach residue of 7.5 g Au/tonne) can be
achievedvby standard (Merrill-Crowe) cyanidation from a bulk concentrate assaying 50 g Au/tonne. The
irhproved extraction observed for scavenger concentrate is a result of preg-robbing carbon being
removed from the flotation concentrate in the rougher flotation step ahead of scavenger flotation in a

two stage float.

Lock-Cycle Merrill-Crowe Cyanidation Test - Bulk Concentrate
A five cycle lock-cycle cyanidation test (Test No. 51) was completed on bulk concentrate produced
from single stage flotation. Test conditions and results are summarized in Table 10 and depicted

graphically in Figures CY-7 and CY-8. Results obtained are summarized as follows:

1 54.0 86.0 7.58 2.99 4.51 725
2 48.5 84.7 7.44 1.86 4.73 900
3 49.9 84.6 7.70 1.95 3.79 1,480
4 52.7 84.2 8.34 2.70 . 5.47 1,250
5 49.8 85.5 7.23 4.00 5.64 1,450

Barren solution, produced from zinc precipitation of pregnant solution, was recycled in the leach at a

rate of 75% which represented 58% to 68% of the solution in the leach.
An increase in residue gold grade was apparent with extended leach cycles (see Figure CY-7), even

though the lowest residue‘grade was obtained in the last cycle, which was anomalous compared to the

other four cyéles. Gold extraction ranged from 84.2% to 86.0% in the five cycles. Except for the
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anomalous extraction achieved in the last cycle, there was a slight drop in extraction with extended
cycles. The average gold extraction for the five cycles was 85.0% from an average calculated

concentrate grade of 51.0 g Au/tonne {1.49 oz Au/ton), leaving an average residue grade of 7.66 g

Au/tonne.

As shown in Figure CY-8, there was a definite relationship of cyanide consumption and reducing power

with extended cycles, with both increasing from Cycles 1 to 5.

Recycling of barren solution to the cyanide leach also causes a build-up in total cyanide and
thiocyanate, as well as heavy metals, as noted from the analysis of Cycle 3 {Cycle C) pregnant solution

presented in Table 10.

This cyanidation lock-cycle test exemplifies the concern of recycling barren to the cyanide leach. For
design purposes, if a cyanidation circuit is used in the Ladner Creek mill, barren recycle may need to
be limited to, say, 256%. The cyanide destruction treatment circuit will need to be designed to

accomodate 100% of the barren flow for occasional purges of fouled solution.

Carbon-in-Leach_Cyanidation Tests - Bulk Concentrate

Tests No. 52A, 52B, 52C, 52D and 52E were completed on bulk flotation concentrate to optimize
cyanidation conditions. Test conditions and results are summarized in Table 11. Tests No. 52A, 52B,
52C and 52E were completed as carbon-in-leach tests and Test No. 52D was completed without

carbon added to the leach for comparison purposes. Results were as follows:

52A yes yes yes 42.7 91.0 3.85 2.43 2.65
528 ves yes ves 38.5. 88.2 4.52 1.70 1.64
52C no no yes 40.5 90.9 3.70 3.63 3.63
52D yes no no 47.0 84.5 7.28 2.61 5.11
52E yes yes yes 43.0 91.1 3.85 2.81 5.11
../15
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These tests led to the following conclusions:

* an achievable leach residue grade for carbon-in-leach cyanidation appears to be 4.1 g
Au/tonne, representing a 90% extraction from a 41.4 g Au/tonne concentrate (average
concentrate head grade of Tests No. 52A, 52B and 52E),

» the use of carbon in the cyanide leach improves gold extraction from 84.5% to 90%
(comparison of Test No. 52D with the average of Tests No. 52A, 52B and 52E},

* a target leach residue grade for standard {Merrill-Crowe) cyanidation of bulk concentrate
assaying 50 g Au/tonne appears to be 7.3 to 7.7 g Au/tonne (Test No. 52D and the
average of the five leach cycles in Test No. 51 as dicussed above) which represents an
85% gold extraction,

» the use of lead nitrate reduces cyanide consumption {average of 2.31 kg NaCN/tonne for
Tests No. 52A, 52B and 52E versus 3.63 kg NaCN/tonne for Test No. 52C}), and

* the need for pre-aeration is not definitive based on the results obtained.

Reagent Consumptions

Cyanide consumptions for carbon-in-leach cyanidation are, as noted above, approximately 2.3 kg
NaCN/tonne when using lead nitrate. Cyanide consumptions for a standard {Merrill-Crowe) cyanidation
circuit are approximately 2.1 kg NaCN/tonne of concentrate (average of Tests No. 42, 50, 58 and
51A). These values are net consumptions of cyanide in the leach, additional cyanide will be required

to maintain adequate free cyanide levels in the leach.

Lime consumptions were approximately 3.3 kg CaO/tonne of concentrate for carbon-in-leach
cyanidation (average of Tests No. 52A, 52B, 52C and 52E) and 4.3 kg CaO/tonne of concentrate for
standard {Merrill-Crowe} cyanidation {average of Tests No. 42, 50, 58, 51A, 51B, 51C, 51D and 51E).

Lead nitrate additions used in the testwork were approximately 0.4 kg Pb(NO,),/tonne of concentrate

for pre-aeration and 0.3 kg Pb{NO,),/tonne of concentrate for cyanidation.

TESTWORK ON EXISTING TAILINGS COMPOSITE
Composite Analysis

Approximately 250 samples of the existing Ladner Creek tailings were received from Athabaska for

preparation of a test composite.
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The samples were drilled from the existing tailings pond by Ace Drilling of Vancouver, B. C. using a

Vibra-Core drill, under the supervision of Ash & Associates of Vancouver.

The samples were combined and repulped to 50% solids{w/w) with water. The slurry was screened
at 10 mesh and the oversize (approximately 6 kg from a total tailings weight of approximately 1,000
kg) was discarded. Approximately fifty 4 kg samples of the blended composite were taken for analysis

and testing by pumping appropriate quantities of agitated slurry from the mix tank.

The head analysis of the tailings composite is listed in Table 12 along with a partial analysis of the
slurry liquid. The blended tailings composite assayed 1.86 g Au/tonne (0.054 oz Au/ton) (average of
four separate assays: 1.45, 1.98, 1.79 and 2.20 g Au/tonne), <0.5 g Ag/tonne, 0.25% As and 0.10%
C (graphitic). The average gold assay head agreed very well with the average calculated head of 1.87
g Au/tonne (0.055 oz Au/ton) from eight flotation tests. The liquid component of the tailings slurry

contained no cyanide and very low metal values.

Additional samples of the tailings composite will also be analysed for carbon and arsenic, as well as

particle size distribution.

Batch Flotation Tests

Eight batch flotation tests were completed on the existing tailings composite to ascertain achievable
recoveries and grades. Test conditions are listed in Table 13. Results are summarized in Tables 14 and

15 and depicted graphically in Figures FT-1 to FT-4.

Single Stage Flotation

A single stage float was evaluated in Tests No. 53, 54, 55, 57, 65 and 66. Results are discussed

below under separate headings.
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Effect of Grinding

The effect of grinding the tailings prior to flotation can be ascertained from the following results:

Test No “(min:); Au/ %Ro ReCOVery N g
53 10 66 1.61 81.6 0.38
65 6.5 91 1.95 77.1 0.46
54 Q © 188 1.92 68.0 0.69
57 0 188 1.73 67.8 0.64

As seen from the results of Tests No. 53 and 54 (Figures FT-1 and FT-2) and Test No. 57 (Figure FT-3),
grinding of the tailings will be required prior to flotation. Grinding of the tailings to 86.4% minus 200
mesh (Kg, of 66 micrometers) (Test No. 53) yielded a much higher rougher gold recovery (81.6%])
compared to no grinding {68.0% in Test No. 54) where the tailings feed particle size distribution was
only 42.3% minus 200 mesh (Kg, of 188 micrometers). The flotation tails grade was 0.38 g Au/tonne
with grinding compared to 0.64 g Au/tonne (Test No. 57) and 0.69 g Au/tonne (Test No. 54} without
grinding.

A coarser grind (71.1% minus 200 mesh equivalent to a flotation feed Ky, of 91 micrometers}) was
evaluated in Test No. 65. Rougher gold recovery dropped somewhat to 77.1% and the flotation tails

grade increased to 0.46 g Au/tonne.

From these tests it appears that the target grind for reprocessing of tailings will be approximately 80%

minus 200 mesh, or a flotation feed Ky, of approximately 80 micrometers.

Cleaner Flotation
Cleaner flotation was evaluated in Test No. 55 (two stage cleaner), Test No. 57 (two stage cleaner
with no grinding of flotation feed) and Test No.65 (three stage cleaner). Resuits of these tests can be

summarized as follows:
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|st|ngTa|I|ngs . Cémpé':s'_it'e =

¢ No. 1st:Clnr
55 66 625 135 50 1.81 805 | 71.7 66.7 36.0 0.48
57 188 625 135 45 1.73 67.8 | 62.4 58.5 ; 26.4 0.64
65 91 625 1225 | as 1.79 77.1 71.3 67.9 64.8 30.9 37.4 0.51

Three stage cleaning under the flotation conditions listed above only led to a slight increase in cleaner

concentrate grade (37.4 g Au/tonne) as evident from the grade/recovery curves shown in Figure FT-3.

Effect of CuSO,

Test No. 66 was carried out under the same conditions as Test No. 65 but copper sulphate was

eliminated from the float. The following results were obtained:

65

91

625

122.5

45

1.79

64.8

30.9

37.4

0.51

66

91

122.5

45

1.95

63.9

59.3

73.8

0.58

As seen from the above results, and from the grade/recovery curve shown in Figure FT-3, there was

a significant increase in cleaner concentrate grades with virtually no effect on gold recovery.

Two Stage Flotation

Two stage flotation of the existing tailings composite was evaluated in Tests No. 56 and 67. Results

obtained were as follows:

66 47.5

37.5

78.7

91 §7.5

45

60.8

128

51.9

8.4

69.9

56.5

0.58
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The high calculated recoveries in Test No. 56 are due to the high calculated head in this test {2.25 g
Au/tonne). As seen in Figure FT-4, and by comparing the grade/recov_ery curve of Test No.66 for a
single stage float (Figure FT-3) to the curve for the two stage float (Test No. 67, Figure FT-4), there

is no benefit in using a two-stage float in terms of gold recovery and concentrate gold grade. Resuits

of Tests No. 66 and 67, listed in Table 16, were as follows:

Single Stage

76.6

3.71

59.3

4.80

Two Stage

60.8

73.3

2.59

67.7

218

FLOTATION CONCENTRATE SMELTER ANALYSIS
Samples of concentrate from the two lock-cycle tests {Tests No. 43 and 46) were submitted for

detailed smelter analysis to identify concentrate quality in relation to the potential sale of concentrate

to smelters. The concentrate analyses are listed in Table 17.

Key concentrate analysis can be summarized as follows:

Au - g/tonne 3486 988 43.9

- oz/ton 10.09 28.82 1.28
Ag - g/tonne 61.9 190 8.7

- oz/ton 1.81 5.54 0.25
As, % 3.7 0.91 3.562
Cu, % 1.13 4.84 0.14
Pb, % 0.11 0.30 0.014
ALO,, % 2.84 8.86 2.60

The concentrate analysis listed in Table 17 were forwarded to potential smelter companies to obtain

smelter terms and to identify the potential smelter acceptability of the following concentrates:
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single concentrate from single stage float,

high grade (rougher) concentrate from two stage float,

low grade (scavenger) concentrate from two stage float, and

blended high grade and low grade concentrate from two stage float.

The following smelter companies were contacted:

) Asarco Inc. s Mitsubushi Canada Limited
. Boliden Mineral AB ¢ Noranda Metallurgy Inc.

. Cominco Ltd. ¢ Sumitomo Canada Limited
. Dowa Mining Co. e Union Miniere - BU

. Hudson Bay Mining and Smelting Co., Limited

In addition to gold there will be a minor payable contribution from silver and copper for some of the
Ladner Creek concentrates. Arsenic will be the major penalty element and, depending on the smelter,

lead and aluminum may lead to additonal penalty charges.

A separate letter report will be issued once information is received from the smelter companies listed

above. To date only Asarco Inc. has replied. (See MELIS fax dated February 15, 1996},

SETTLING TESTS

Flotation Concentrate

Settling tests were completed on rougher flotation concentrate from Test No. 51. The following results

were observed:

Existing Tailings

The existing tailings composite was submitted to settling tests with increasing flocculant addition. The
following results were obtained:
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Compeste
d."ll:):e;ns‘ity ThlckenerUmtArea :
-Solids{w/w)] - L (mft/ day)
19.2 0 12.8 0.36
19.9 5.3 153.1 0.05 72.8
18.7 . 10.8 391.1 0.03 73.0

GRINDABILITY TESTS

Standard Bond ball mill grindability tests were completed on the Zone 1 and Zone 2 composites. The

- ball mill Bond work indices {BWI) are reported below along with the previously reported rod mill Bond
work indices (BWI).

i
Zone 1 14 8,262 892 15.9 150 2,025 79 14.3
Zone 2 14 8,317 893 15.3 150 2,146 79 14.4

As noted from these measurements there is essentially no difference in grinding work index between

the two zone composites.

CYANIDE DESTRUCTION TESTWORK
Cyanide destruction testwork using the Inco SQ,/air process is currently being completed at Inco’s
Sheridan Park research laboratory on the following cyanide tailings samples:

. Barren Solution from Tests No. 50 and 51, and

. Carbon-in-Leach Cyanide Tailings Slurry from Test No. 52,

Because of limited amounts of samples, initial tests were completed on synthetic solutions made up
on the basis of Ladner Creek barren solution analysis. This is to be followed by testing of the actual

solutions.

The proposed treatment approach for a Merrill-Crowe circuit would be to first treat the barren solution
bleed stream {expected to be 75% or more of the total barren solution flow) and then combine the
treated barren solution with the washed leach residue for final (second stage) treatment of the total

cyanide tailings.
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For a carbon-in-leach circuit the total cyanide tailings slurry would be treated, likely in a two stage

treatment circuit.

Results of this testwork should be available next week. Inco is to provide the foilowing information:

Na,S,0s and CaO consumption,

number of stages and retention time per stage,

pH conditions,

tank air requirements,

mixing and aeration conditions,

pertinent analysis of feed and treated solutions (Au, Ag, Cu, Fe, Ni, Zn, As, CNO, CNS,

CN;, CNyap), and

effect of aging by re-analysis of treated solutions after 24 hours or 48 hours.

The treated samples will be returned to Lakefield Research for environmental analysis.

ENVIRONMENTAL DATA

The following tailings analyses are planned to provide environmental data for reactivation of the Ladner

Creek mine:

Flotation Tails - Overall Composite {combined rougher tails and 1st cleaner scavenger tails)

Solids -

Liquid -

acid-base accounting measurement

low level analysis

SWERP test (leach at pH 3.5 with acetic acid) with low level
analysis of leachate

simulated rainfall test (leach at pH 5.5 with carbonic acid)
with low level analysis of leachate

low level analysis
96-hour LC,, bio-assay

Treated Concentrate Cyanidation Tails {(from Inco testwork)

Solids -

Liquid -

acid-base accounting measurement

low level analysis

SWEP test (leach at pH 3.5 with acetic acid)} with low level
analysis of leachate

simulated rainfall test {leach at pH 5.5 with carbonic acid)
with low level analysis of leachate

low level analysis

...[123
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. Simulated Final Discharge [mixture of flotation tails liquid, treated cyanidation tails liquid
and water (to simulate rainfall and runoff dilution)]
Liquid Only - low level analysis
- 96-hour LC;, bio-assay
. Flotation Tails - Existing Tailings Composite (combined rougher tails and 1st cleaner
scavenger tails)
Solids - acid-base accounting measurement

- low level analysis
Liquid - low level analysis

Analysis of the flotation tails from the overall composite has been initiated. Environmental work on the
treated concentrate cyanidation tails and the simulated final discharge will be initiated during the first

week of March. Results will be submitted as they become available.

REMAINING WORK

Testwork

Remaining work at Lakefield Research includes:

. repeat of Test No. 63 on Drum 6/Drum 7 composite with an expected head assay of 3.46
g Au/tonne (0.101 oz Au/ton), 0.47% As and 0.15% Cl(g),

. single stage and two stage float test on a composite made up from all the drum samples
to assay 0.100 oz Au/ton (3.43 g Au/tonne) and approximately 0.05% C{g) and 0.25%
As,

. cyanidation of bulk flotation concentrate from the overall composite at 0.5, 1.0 and 2.0
g NaCN/L free cyanide level,

. cyanidation of bulk concentrate from flotation of the existing tailings composite,

. lock-cycle test on the existing tailings composite using single stage flotation including
smelter analysis of the concentrate, and

. assimilation of environmental data as listed above.

Processing Options

As noted in our meeting of January 30, 1996 in Athabaska’s Vancouver office, the following process

options are being considered for reactivation of the Ladner Creek mine:
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1 Whole Ore Carbon-in-Leach Cyanidation .

Flotation/Carbon-in-Leach of Bulk Concentrate

Flotation/Cyanidation {(Merrill-Crowe) of Bultk Concentrate

Flotation/Sale of High Grade Concentrate/Cyandiation (Merrill-Crowe) of Low Grade Concentrate

Flotation/Sale of High Grade Concentrate/Sale of Low Grade Concentrate

djoibhi@wiN

Flotation/Sale of Single Concentrate

The different process options are depicted in the flowsheets shown in Figure 1 for ore processing and

in Figure 2 for tailings reprocessing.

Order-of-magnitude capital and operating cost estimates of the different processing options will be
initiated next week. The order-of-magnitude cost estimates will be considered against the target gold
recoveries for each option in order to arrive at the most economical process for reactivation of the
Ladner Creek mine.

Economic evaluation of tailings re-processing will be completed in the same manner.

Once the optimum process has been selected, a detailed capital cost estimate will be completed which

will require a detailed assessment of the existing Ladner Creek mill and related facilities to identify

rehabilitation requirements for the selected process. Operating cost estimates and supporting

documentation such as flowsheets and general arrangement drawings for the selected process will also

form part of the feasibility study for reactivation of the Ladner Creek Mine.

Respectfully submitted,

MELIS ENGINEERING LTD.
2 .7Melisf P.Eng. £/ B.C. Fielder
President _ Senior Process Engineer
LAM/BCF:mdl ,
cc:  Tom Adamson (Ir0296¢1.319)

Jim Kermeen
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LADNE EK MINE
ON TESTS ON LADNER CREEK COMPOSITES
MA L ION CONDITIONS'

41 130 32.5 8.6 8 3.5 8 Tast No. 40 but with 40 minute grind instead of 30 minutes

42 250 102.5 225 8.3 10 - - Test No. 41 conditions on 10 kg float to produce bulk concentrate for cyanidation

43 110 k] 8.5 8 3 1.5 Single stage lock-cycle float under Test No. 40 conditions using a 35 minute grind

44 110 32,5 8.5 8 3 2 Batch test of Lock-Cycle Test No. 43 {K,, = 64 um)

45 : 110 325 8.5 8 3 2 Test No, 44 conditions but 25 minute grind (K, = 101 pm)

46 47.5 65 ' 40 8.2 4 -6.6/5.3 4.5 Two stage lock-cycle float using Test No. 35 conditions with a 40 minute grind

. ) {Regrind Koy = 17 um)

47 25 77.5 32,5 - 4 2/4 4 Test No. 35 but using only 208 in scavenger cleaner

48 25 772.5 32.5 - 4 2/4 a4 Test No. 47 but regrinding of rougher concentrate and increased scavenger
concentrate regrind time prior to cleaning (Ky = 14 um)

49 25 77.5 326 - 4 2/4 4 Test No. 47 but using stage grinding for primary grind {Regrind Ky, = 18 um)

50 . 25 47.5 15 - 4 - 4 To produce low grade scavenger concentrate from two stage float for cyanidation

61 102.5 22,5 8.3 10 - - Test No. 44 conditions to produce bulk concentrate for lock-cycle cyanidation test
{Primary Grind Ky, = 63 um)

52 102,5 22,5 8.3 10 - - Test No. 44 conditions to produce concentrate for Cyanidation optimization tests

58 25 85 40 8.2 4 3.5/5.5 4 Similar to Test No. 50 but scavenger concentrate cleaned twice for producing
upgraded scavenger concentrate for cyanidation

59 100 67.5 45 37.5 8.2 4 3.5/5.5 4 Test No. 35 but CuSO, addition and PAX replaced with Flex 31

60 500 85 27.5 7.7 6 3 2 Tast No. 44 with CuSO, addition in grind

61 672.5 a5 37,5 8.1 4 3/6.5 4 Test No. 35 with Flex 31 instead of PAX on Zone 1 Composite

62 110 3258 8.1 8 3.6 1.9 Test No. 44 conditions on Zone 1 Composite

63 62.5 72,5 60 8.5 4 3.6/6.3 8 Test No. 35 conditions with Flex 31 instead of PAX on 8 65%/35% mixture of Drum
6 and Drum 7 sampies.

64 195 52.9 8.5 10 4.3 2 Test No. 44 conditions on a2 65%/35% mixture of Drum 6 and Drum 7 samples.

47.5 65 40 8.2 L 6.6/5.3 4.5 Test No. 46 conditions to generate samples for mineratogical exartnation

1. Tests No. 41 to 52, Tests No. 58 to 60 and Test No. 69 were completed on overall composite; Tests No. 61 and 62 were completed on Zone 1 Composite [expected head assay
of 4,17 g Au/tonne (0.122 oz Au/ton), 0.32% As and 0.06% C(g)l. Tests No. 63 and 64 completed on a composite made -up as a 65%/35% mixture of Drum 6 and Drum 7 samples
{expected head assay of 3.46 g Au/tonne {0.101 oz Au/ton), 0.47% As and 0.15% C {g)]. g
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FLOTATION TESTS ON LADNER CREEK COMPOSITES
SUMMARY OF ROUGHER FLOTATION RESULTS

MELIS ENGINEERING LTD.
Project No. 319
February 27, 1996

TABLE 2

LADNER CREEK MINE

I\

l 41 373 | 224 | 023 128 | 774 | 080 | 94.4 948 | 956 | 0.31 | 0.32 | 0.019
a2 477 | 2.47 | o0.37 70.3 - 420 | ss.s - 66.7 | 0.73 | 1.51 | 0.13
l, a4 559 | 2.47 | 0.41 416 | 169 | 292 | 933 859 | 90.3 | 0.75 | 1.70 | 0.30
as 594 | 229 | 0.42 520 | 19.0 | 3.44 | 90.2 85.5 | 84.0 | 1.07 | 1.88 | 0.35
‘ 47 478 | 2.26 | 0.30 28.6 | 137 | 1.76 | 931 | 940 | 91.8 | 055 | 1.43 | 0.21
ag® 414 | 221 | 0.32 25.1 [ 13.5 | 1.94 | 937 94.2 | 93.4 | 057 | 1.77 | 0.26
l 491 549 | 2.48 | 037 a7.1 | 214 | 318 | 947 95.3 | 943 | 0.64 | 1.77 | 0.30

502 4.70 - - 59.6 . - 92.7 - - 0.38% | - -

l 51 3.77 - - 51.0 - - 89.1 - - 0.44 - -

' 52 417 - - 41.9 - - 92.6 - - 0.34 - -

' 582 4.19 . - 28.0 - . 94.5 - - 0.46 . -
l 59 5.82 . 0.40 30.3 - 217 | 92.7 - 96.5 | 0.62 - 0.11
60 5.16 | 2.48 | o0.43 30.8 | 15.4 | 2.61 943. | 983 | 968 | 057 | 0.66 | 0.14
I 612 4.37 - 0.32 26.4 - 1.45 | 915 - 68.3 | 075 | - 0.24
62 3.75 - 0.32 21.2 . 1.82 | 926 . 93.9 | o.50 - 0.20

,I\’ 632 2.49 . - 6.7 - . 79.4 . - 0.88 - -

64 3.50 - - 11.1 - - 91.6 - - 0.53 . -

692 4.39 - - 16.9 - - 93.4 - - 0.48 - -

NOTES:

—

3. Scavenger tail only.

-

—

2. Combined rougher and scavenger recovery.

Total Bulk Tails includes bulk flotation tails and first cleaner scavenger tails.
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JABLE 3
LADNER CREEK MINE

FLOTATION TESTS ON LADNER CREEK COMPOSITES
SUMMARY OF CLEANER FLOTATION RESULTS

41 3.73 0.23 99.5 1.72 - - 81.7 22.9 - - 4.7 11.8
44 5.59 0.4 203 3.22 387 3.34 82.0 18.0 78.7 9.4 5.1 10.2
45 5.94 0.42 266 3.04 636 2.40 76.5 12.3 70.9 3.8 5.9 7.5
47" 4.78 0.30 128 2.00 - - 84.7 211 - - 1.2 9.9
48" 4.14 0.32 184 2.43 - - 79.8 13.6 - - 1.3 6.8
491 5.49 0.37 232 3.01 - - 85.1 16.3 - - 0.8 4.7
58 “4.19 - 856.3 - 197 - - 87.8 - 83.7 - 0.8 -
59" 5.82 0.40 75.4 4.14 137 6.03 88.0 70.7 84.4 54.0 0.7 2.0
60 5.16 0.43 97.4 5.38 121 | 6.02 84.9 56.6 80.7 48.8 4.7 12.5
61 4.37 0.32 114 2.27 409 2.85 78.4 21.3 | 75.0 71 0.7 6.4
62 3.75 0.32 1560 4.27 306 6.88 83.6 28.1 79.5 21.1 ' 3.6 10.5
63" 2.49 - 19.6 - 69.2 - 61.8 - 50.8 - 2.6 -
64 3.50 - 27.9 - 83.0 - 83.6 - 76.6 - 3.4 -
69'" 4.39 - 46.3 - 161 - 87.2 - 78.9 - 1.3 -
OTES:

1. Includes combined rougher cleaner concentrate and scavenger cleaner concentrate for a two-stage float.
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TABLE 4

LADNER CREE INE

COMPARISON OF SINGLE STAGE FLOTATION RESULTS
~ (Tests No, 40, 41, 44, 45, 60, 62 and 64)

40 81 4.62 | 0.31 | 88.8 90.0 79.2 80.7 320 2.10 19.8 2.4 249 2.17 0.57 | 0.06 0.51
41 50 3.73 | 0.23 | 93.3 94.4 81.7 . 86.4 99.5 1.72 11.9 1.85 711 1.76 0.31 .0.019 0.29
44 64 5.569 | 0.41 | 93.3 - 82.0 87.1 2032 3.222 | 24.4 3.54 142 3.33 0.75 0.30 0.43
45 100 5.94 | 0.42 | 90.2 - 76.5 82.4 2667 3.04 | 35.6 3.19 182 | 3.09 1.07 0.35 0.65
60 ~64 5.16 | 0.43 | 94.3 - 84.9 89.6 97.4% | 5.38% | 12.8 2.81 72.3 | 4.61 0.57 0.14 0.35
624 ~64 3.76 | 0.32 | 92.6 - 83.6 87.3 1602 4.27% 7.7 1.89 84.8 | 3.18 0.50 0.20 0.33
649 ~64 3.50 - 91.6 - 83.6 87.0 27.99 - 2.5 - 20.0 - 0.53 - 0.41
NOTES:
1. Represents recovery and grade to a combined rougher first cleaner concentrate (Ro 1st Clnr Con) and rougher first cleaner scavenger concentrate (1st Cinr Scav).
2. Rougher second cleaner (Ro 2nd Cinr) assayed 387 g Au/tonne and 3.34% As in Test No. 44; 636 g Au/tonne and 2.40% As in Test No. 45; 121 g Au/tonne and 6.02% As in Test

No. 60, 83.0 g Au/tonne in Test No. 64; and 305 g Au/tonne and 6.88% As in Test No. 62.
3. Total bulk tails includes rougher or scavenger tails and first cleaner scavenger tails.
4. Test No. 62 completed on Zone 1 Composite [expected head assay of 4.17 g Au/tonne (0.122 oz Au/ton}, 0.32% As and 0.06% C (g)].

5. Test No. 64 completed on a 65%/35% mixture of Drum 6 and Drum 7 [expected head assay of 3.46 g Au/tonne (0.101 oz Au/ton}, 0.47% As and 0.15% C (g)].
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TABLES

LADNER CREEK MINE
COMPARISON OF TWO STAGE FLOTATION RESULTS

sts No 7.48. 4 59,61.6 d 69
3]
35 0.31 | 69.6 92.7 66.6 85.8 587 0.65 34.3 3.66 127 3.15 0.50 0.17 0.38
47 4.78 | 0.30 | 72.3 93.1 68.6 84.7 340 0.42 35.2 2.70 128 2.00 0.55 0.21 0.39
48 4.14 | 0.32 | 70.0 93.7 63.7 79.8 410 0.39 57.9 3.57 184 2.43 0.57 0.26 - 0.31
49 5.49 | 0.37 | 73.2 94.7 70.2 85.1 537 1.11 63.1 4.06 232 3.01 .| 0.64 0.30 0.33
58 4.19 - 71.0 93.0 69.5 87.8 27812 - 23.4 - 85.3 - 0.46 - 0.27
59 5.82 | 0.40 | 76.7 92.7 74.7 88.0 4699 0.662 | 13.14@ | 4,709 75.4 4.14 0.62 0.11 0.52
619 4.37 [ 0.32 | 75.3 91.5 69.8 78.4 4481 0.87? | 16.2% | 2.68° 114 2.27 0.75 0.24 0.44
63@ 2.49 - 40.4 79.4 34.2 61.8 471 - 1.4 - 19.6 - 0.88 - 0.73
69 4.39 - 66.2 93.4 63.7 87.2 81.7% - 21.3% - 46.3 - 0.48 - 0.38
NOTES:

1.

2.

Represents recovery and grade to a combined rougher first cleaner concentrate (Ro 1st Clnr Con} and scavenger first cleaner concentrate (Scav 1st Cinr).

Rougher second cleaner concentrate (Ro 2nd Clnr Con) assayed 739 g Au/tonne and 0.68% As in Test No. 58; 1,346 g Auftonne and 1.17% As in Test No. 59; 1,320 g Au/tonne
and 1.61% As in Test No. 61; 334 g Au/tonne in Test No. 63; and 373 g Au/tonne in Test No. 69.

Scavenger second cleaner concentrate (Scav 2nd Cinr Con) assayed 20.2 g Au/tonne and 6.50% As in Test No. 59; 52.0 g Au/tonne and 3.34% As in Test No. 61; 32.0 g Au/tonne
in Test No. 63; and 59.4 g Au/tonne in Test No.69.

Total bulk tails includes scavenger tails and first cleaner scavenger tails.
Test No. 61 completed on Zone 1 Composite [expected head assay of 4.17 g Au/tonne {0.122 oz Au/ton), 0.32% As and 0.06% C (g}].
Test No. 63 completed on a 65%/35% mixture of Drum 6 and Drum 7 [expected head assay of 3.46 g Au/tonne (0.101 oz Au/ton), 0.47% As and 0.15% C (g}].

All tests completed with a 40 minute primary grind (approximate Kg, of 50 micrometers), except for Test No. 49 which was a stage grind (20, 7 and 3 minutes).
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TABLE 6

LADNER CREEK MINE
SUMMARY OF LOCK-CYCLE FLOTATION TEST RESULTS ON OVERALL COMPOSITE

43 Single Stage (Test No. 44 conditions}) 5.54 0.34 - - - - - - 1.38 341 3.77 - - 856.1 0.84
46 Two Staée {Test No. 35 conditions) 65.53 0.34 0.47 834 0.91 2.39-| 45.6 3.35 2.86 175" 2.95" 70.8 19.7 90.5" 0.53
NOTES
1. Calculated grade and recovery for combined high grade and low grade concentrate.
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ABLE 7

LADNER CREEK MINE
CYANIDATION TESTS ON FLOTATION CONCENTRATE

SUMMARY OF TEST CONDITIONS

pH:
42w 4 - 2 1110 11.5 24 0.6 300 . 24 03 120 10.0 1.75 1o0.11 | 265 | 0.16
50 4 0.40 2 1110115 | 48 0.3 500 . . . . . 1.83 [ o013 | 3.21 | 0.23
58% 4 0.54 2 111011.5 48 0.4 - - . . ; - 1.96 | 003 | 4.46 | 0.06
NOTES:

1. Test No. 42 performed on rougher concentrate (70.3 g Auftonne} from Flotation Test No. 42,
2. Test No. 50 performed on low grade (14 g Au/tonne) scavenger concentrate from two stage float (Flotation Test No. 50).
3. Test No. 58 performed on scavenger cleaner concentrate from two-stage float (46.6 g Au/tonne) (Flotation Test No. 58}, -

TABLE

LADNER CREEK MINE
CYANIDATION TESTS ON FLOTATION CONCENTRATE

SUMMARY OF SOLUTION ASSAYS

42 24.7 109 25.2 <10 283 11.0 3.68 306 317 | <10 98 12.0 - -
50 . . . . . - 712 | 143 "15.3 | <10 482 12.0 4.3 7.5
58 - - . . - . 12.7 B

TABLE 9

LADNER CREEK MINE

CYANIDATION TESTS O TION CONCE TE
SUMMARY OF RESULTS_
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TABLE 10

LADNER CREE ]
LOCK-CYCLE CYANIDATION TES LOTATION CONCENTRATE
SUMMARY OF RESULTS "

51AM 4 0.41 8.0 2 11.0 48 0.31 725 6.9 0 0 ] 2.99 4.51 54.0 86.0 7.58

518 4 0.43 9.8 2 11.0 48 0.32 900 6.9 75 61 1.86 4.73 48.5 84.7 7.44

51C 4 0.40 9.8 2 10.5t0 11.0 48 0.30 1,480 - 75 . 63 1.95 3.79 49.9 84.6 7.70

51D 4 0.43 9.5 2 10.5t0 11.5 48 0.31 1,250 9.3 75 58 2.70 5.47 52.7 84.2 8.34

51E 4 0.44 - 2 10.0t0 11.6 a8 0.32 1,450 6.5 75 - 68 4.00 5.64 49.8 85.5 7.23
NOTES:

1. Silver extraction in Cycle A was 82.0% from a flotation concentrate grade of 10.7 g Ag/tonne, leaving a leach residue grade of 1.92 g Ag/tonne.

Cu 375
Fe 205
i Ni 5.6
?.Z Zn 118
z
e
Hugy
5 CNuno 1,012
> CNS 1,163

CNO 23.3
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TABLE 11

- LADNER CREEK MINE
CARBON-IN-LEACH CYANIDATION TESTS ON FLOTATION CONCENTRATE

SUMMARY OF RESULTS

52A 4(B) 0.49 95t 105 | 2 11.0 18 48 0.37 460 5.0 2.43 2.65 42.7 91.0 3.85

528 4(C) 0.31 8.2 2 11.0 21 48 0.23 625 6.5 1.720 -} 164 38.5 88.2 4.52

52C - - - 2 11.0 19 48 - 660 5.9 3.63 3.63 40.5 90.9 3.70

52D 4(C) - 8.0 2 1.0 - 48 - 580 5.4 2.61 5.11 47.0 84.5 7.28

52E 4(C) 0.48 7.9 2 11.0 18 48 0.36 420 5.5 2.81 511 43.0 91.1 3.85
NOTES:

1. {C) Pre-Aeration done in a column. (B) Pre-Aeration done in bottle roll.
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TABLE 12

LADNER CREEK MINE
EXISTING TAILINGS COMPOSITE ANALYSIS

Au, g/t 1.86* Be, % <0.05
Au, oz/ton 0.054 Cd, % <0.002
Ag, g/t <0.5 Co, % <0.01
Cu, % 0.019 Cr,0; % 0.020
Pb, % 0.002 K,0, % 0.49
Zn, % 0.011 La, % <0.05
Ni, % 0.002 Mn, % 0.11
As, % 0.25 - Mo, % <0.001
Hg, ppm <0.3 P,0., % 0.1
Fe, % 7.56 Sb, % <0.001
St % 1.66 Se, % <0.0003
%, % 1.59 Si0,, % 51.1
Ca0, % 5.68 Sn, % 0.002
MgO, % 2.78 Te, % <0.0003
AlLO,, % 13.7 TiO,, % 1.07
Na,0, % 5.67 Y, % <0.05

C (graphitic}, % 0.10 L0, % 4.41
Ba, % <0.05

® average of four separate assays: 1.45, 1.98, 1.79 and 2.20 g Au/tonne. In agreement with average calculated head of 1.87

g Au/tonne from eight flotation tests.

CN;
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YABLE 13
LADNER CREEK MINE

FLOTATION TESTS ON EXISTING TAILINGS COMPOSITE
SUMMARY OF FLOTATION CONDITIONS

53 500 105 35 7.8 1 - - Kinetic test using Test No. 44 conditions (single stage
: float)plus addition of CuSO, and grinding of 1ailings
prior to fiotation (Grind Kgy = 66 um}

54 500 105 30 6.8 1 - - Kinetic test using Test No. 53 conditions but no
grinding of tailings ahead of flotation (Feed Ky =
188 um)

55 625 135 50 7.5 1 4 1.7 Test No. 53 conditions with two stage cleaner and

first cleaner scavenger float

56 37.% 47.5 32.7 7.4 4 - 4 Test No. 35 {two stage float) conditions with grinding
of tailings ahead of flotation and no cleaning

57 625 . 135 45 6.7 11 35 1.7 Test No. 54 conditions [single stage float {no
grinding}] with two stage cleaning and cleaner
scavenger float

65 625 122.5 45 - 9 5.6 1.5 Test No. 55 with coarser grind {6.5 minutss instead
of 10 minutes} and three stage cleaning {Grind Ky =
91 um}

66 122.5 45 7.5 9 5.5 1.5 Test.No. 65 condition but no CuSO, (Grind K = 91
Hm)

67 §7.5 45 37.5 - 4 3/5 4 Test No. 56 {two stage float) but replacing PAX with

Flex 31 and two stage cleaning of rougher and
scavenger concentrate (Grind K,, = 91 um)
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TABLE 14

LADNER CREEK MINE
FLOTATION TESTS ON EXISTING TAILINGS COMPOSITE
SUMMARY OF ROUGHER FLOTATION RESULTS'"

53 4 1.61 21.9 6.0 81.6 0.38
54 1.92 10.8 12.1 " 88.0 0.69
55 - 1.81 . 14.0 10.4 80.5 0.41
5612 2.25 12.8 14.9 84.5% 0.40
57 1.73 10.2 11.5 67.8 0.62
65 1.79 10.9 12.6 771 0.46
66 1.95 10.2 14.7 76.6 0.51
67 1.92 6.9 20.4 73.3 : 0.55

NOTES:

1.

Tests No. 53, 55 and 56 were done with grinding of the tailings composite prior to flotation [mesh-of-
grind was 86.4% minus 200 mesh (Kg, of 66 micrometers)]. Tests No. 54 and 57 were done without
grinding ahead of flotation with mesh-of-grind being only 42.3% minus 200 mesh (Kg, of 188
micrometers). Tests No. 65, 66 and 67 regrind Ky, was 91 micrometers (71% minus 200 mesh).
Tests No. 56 and 67 results are combined rougher and scavenger recovery of two stage float.

High calculated recovery due to high calculated head grade.

Total bulk tails includes rougher or scavenger tails and 1st cleaner scavenger tails.
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TABLE 15

- LADNER CREEK MINE
FLOTATION TESTS ON LADNER CREEK EXISTING TAILINGS COMPQOSITE
SUMMARY OF CLEANER FLOTATION RESULTS""

55 1.81 - | 4.85 26.7 - 3.35 36.0 - 71.7 - 66.7 - 3.4 -

57 1.73 - 5.23 20.6 - 3.83 26.4 - 62.4 - 58.5 - 2.7 -

65 1.79 0.26 ~ 6.84 19.2 3.03 3.93 30.9 3.92 | 71.3 71.6 67.9 59.4 2.3 8.4

66 1.95 0.27 3.69 36.4 3.7 2.16 59.3 4.80 | 68.8 50.1 65.6 38.1 3.4 14.0

67 1.92 0.18 - - - 6.89 67.7 2.18 - - 60.3 20.5 0.5 5.8
NOTES:

1. Test No. 55 was done with grinding of tailings composite prior to flotation Imesh-of-grind was 86.4% minus 200 mesh (K, of 66 micrometers)]. Test No.
57 was done without grinding ahead of flotation with mesh-of-grind being only 42.3% minus 200 mesh (Kao of 188 micrometers). Tests No. 65, 66, 67
regrind Ky, was 91 micrometers (71% minus 200 mesh).

2. Rougher second cleaner concentrate (Ro 2nd Cln Con) includes combined rougher second cleaner concentrate {Ro 2nd Cin Con) and scavenger second cleaner
concentrate (Scav 2nd CIn Con) of twao stage float.
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TABLE 1

ADNE EEK MINE
SUMMARY OF SINGLE STAGE AND STAGE FLOTATION RESULTS ON EXISTING TAILINGS COMPOSITE

66" 1.95 | 0.27 | 76.6 - 68.8 7219 36.4'% 3.714 - - 26.1%@ 3.239 0.58 0.10
67 1.92 | 0.18 | 60.8 73.3 56.9 67.7 52.8% 0.80'® 27.2%® 7.68° 46.5'¢ 2,59 0.58 0.09

NOTES:

1. The flotation scheme in Test No. 66 was flotation of a single concentrate (Ro 1st Cinr and Ro 1st Clnr Scav).

2. The flotation scheme in Test No. 67 included flotation of separate high grade concentrate (Ro 1st Cinr Con) and low grade concentrate {Scav 1st Cinr Con).

3. Represents recovery and grade to a combined rougher first cleaner concentrate {Ro 1st Cinr Con) and rougher first cleaner scavenger concentrate {Ro 1st Clnr Scav).

4, Rougher second cleaner concentrate assayed 59.3 g Au/tonne and 4.80% As and rougher third cleaner concentrate assayed 73.8 g Au/tonne and 5.42% As.

5. Rougher second cleaner concentrate assayed 69.9 g Au/tonne and 0.82% As; scavenger second cleaner concentrate assayed 56.5 g Au/tonne and 8.99% As.

6. Combined rougher second cleaner concentrate and 'scavenger second ;Ieaner concentrate assay is 67.7 g Au/tonne and 2.18% As.

7. Total bulk tails includes rougher or scavenger tails and 1st cleaner scavenger tails.

SI'TAIA

PSR ONIHIINIONS




--—-----.—-

MELIS ENGINEERING LTD.
Project No. 319
February 23, 1996

TABLE 17

LADNER CREEK GOLD MINE
LOCK-CYCLE FLOTATION CONCENTRATE ANALYSES

Au, git 346 988 43.9 197
Pd, g/t 0.050 0.20 0.070 009
Pt, git 0.050 0.20 0.050 0.07
Ag, git 61.9 190 ' 8.70 38.2
Sb, % 0.011 0.006 0.008 0.008
As, % 3.71 0.91 3.52 3.10
Bi, % <0.002 <0.002 <0.002 <0.002
Co, % 0.037 0.030 0.031 © 0.031
Cu, % 1.13 4.84 0.14 0.90
Fe, % 390 - 21.1 41.3 38.0
Pb, % 0.11 0.30 0.014 0.061

i Hg, ppm 0.70 1.70 <0.3 0.53
Ni, % 0.026 0.040 0.050 0.048
S, % 39.4 14.9 39.7 N/A
Zn, % 0.25 0.29 0.10 0.13
A0, % 2.84 9.09% 3.069 4.04
MgO, % 0.45 1.84 0.53 0.74
Si0,, % ' 8.38 27.7 8.97 12.0

NOTES

1. Weighted average grade if high grade and low grade concentrate from a two stage float were blended for sale as a single
concentrate.

2. Re-assay was 8.86% Al,0,.

3. Re-assay was 2.60% Al,O,.
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EIGUBRE F-17
ATHABASKA GOLD RESOUBCES LTD.
LADNER CREEK OVEBALL COMPOSITE
FLOTATION TESTS NO. 40. 43, 44, AND 45
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LADNER CREEX HEAD GRADE VARIABILITY TESTS
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ATHABASKA GOLD RESQURCES LTD.
LADNER CREEK OVERALL COMPOSITE
CLEANER FLOTATION TESTS NO. 35, 47, 48, 49, 53, AND 69
GOLD RECOVERY vs g Au/tonna IN CONCENTRATE
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EIGURE CY-7
ATHABASKA GOLD RESQURCES LTD.
LADNER CBREEK QVERALL COMPOSITE
LOCK CYCLE CYANIDATION TEST NO. 51 ON FLOTATION CONCENTBATE
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March 8, 1986 MELIS Project No. 319

Athabaska Gold Resources Ltd.
1185 West Georgia St. Suite 1200
Vancouver BC V6E 4E6 By Fax (604) 684-4601

Attention: Mr. Jim Kermeen

RE: Ladner Creek Gold Mine
Sale of Flotation Concentrate to Smelters - Estimated Net Gold Recoveries

Information on Ladner Creek flotation concentrates was forwarded to various smelters to obtain
smelter terms for the flotation concentrates. To date Dowa, Asarco, Noranda and Cominco have
replied, replies from Sumitomo and Union Miniere are pending, Mitsubishi cannot accept the
concentrates because of the arsenic content and Hudson Bay Mining and Smelting Co., Ltd. have
yet to reply. The potential sale of concentrate to Westmin's Premier Mine in Stewart, B.C. and to

Echo Bay’s Kettle River Mine in Republic, Washington is also being investigated.

Smelter Terms

Indicative smelter terms from Dowa, Asarco, Noranda and Cominco are summarized in Table 1.
Dowa has the highest payment terms and the lowest treatment charge while Cominco has the

lowest payment terms, the highest treatment charge and the highest penalty charge.

Transportation and Handling

Preliminary estimates of transportation costs have been used as shown in Table 2. Shipment to
Dowa is based on trucking of one-way concentrate bulk bags to the Vancouver Wharf for shipment
to Japan as overstow on bulk concentrate ships. Shipment to Asarco -and Noranda would be by
truck to the Hope rail siding and by rail from Hope. Shipment to Cominco’s Trail smelter would be
by truck. Arrow Transportation Systems Inc. of Richmond, B.C. have been contacted to obtain
budget transportation estimates for cost estimating. Transport costs will need to be quantified

more closely for final feasibility purposes.

w2
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Athabaska Gold Resources Ltd.
Mr. Jim Kermeen

March 8 1996

Page -2-

Net Gold Recoveries

The net.equivalent gold recovery was calculated by subtracting all charges from the concentrate
payment as shown in Table 2 and equating the net payment [inclusive of silver and copper {for
Cominco only) values] to a gold grade based on CDN$550/0z gold price. Comparing this calculated
grade to the original grade in concentrate yields the gold recovery from concentrate. Multiplying

this by the flotation gold recovery gives the net overall gold recovery.

The concentrate analyses used for the calculations are listed in Table 3.

The net overall gold recoveries are summarized below:

Dowa Single Stage Single : 346 75.8
Asarco Single Stage Single 346 75.5
Noranda Single Stage Single 346 73.0
Dowa Two Stage High Grade 834 66.3

Low Grade 45.6 8.8

Total 175 751
Cominco Two Stage High Grade 834 63.6
Dowa Single Stage Single 200 76.3

From the above table it is apparent that, for single concentrate, Dowa and Asarco are the preferred
smelters for Ladner Creek concentrates, with Dowa being slightly better. Comparing the net Dowa
overall recovery for a single concentrate [75.8% for 346 g Au/tonne (10.092 oz Au/ton)
concentrate and 76.3% for 200 g Au/tonne (5.833 oz Au/ton) concentrate] against'the total
recovery from a high grade and low grade concentrate from two stage flotation (75.1 %), the lower

cost single stage flotation for production of a single concentrate is the preferred flotation approach.

../3
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Dowa would also be the preferred smelter for high grade concentrate with a net gold recovery from
high grade concentrate of 93.7% representing a net overall gold recovery of 66.3%. Cominco can
only accept concentrate containing less than 1% As and the net overall gold recovery is only
63.6%.

Decreasing the concentrate grade to 200 g Au/tonne from 346 g Au/tonne to increase flotation

recovery in single stage flotation, results in a slightly higher net overall recovery {76.3% versus
75.8%]).

The above provides you with some initial information regarding smelter terms. Further reporting
will be provided when smelter terms are received from Sumitomo and Union Miniere, as well as
Westmin and Echo regarding potential custom milling of concentrate. Also, potential revenues for

concentrate from reprocessing of existing tailings will be calculated once lock-cycle results are

received.

Yours truly,
MELIS ENGINEERING LTD.

7.

EA. Melis, Ié.Eng.

President

cc: P. Dickson

LAM:mb (LRO396A5.319)
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M ENGINEERING LTD.
Project No. 319
March 8, 1996 ’ TABLE 1

DNER CREEK GOL INE
INDICATIVE SMELTER TERMS FOR SALE OF CONCENTRATE""

e em e e G A W W g W

PAYMENT

Gold 96.5% <100 g Au/t 96 % less 0.7 g Au/t {Single Con) 95% less 1 g Au/t » 93% less 1 g Au/t (H.G. Only}
97.0% 101 to 300 g Au/t | 96.5% less 0.7 g Au/t (H.G. Con) - -
97.5% > 300 g Auit 958% less 0.7 g Au/t {L.G. Con) - -

Silver 90% >30 g Ag/t 95% Jess 34.3 g Ag/t 90% less 31 g Aght 93% less 1 g Agit

Copper - - 40% less 0.5% Cu

TREATMENT CHARGE

Rate J US$100/tanne US$132.28/tonne T US$150/tonnse CDN$260/tonne

REFINING CHARGE

Gold US$8/oz US$6/oz US$6/oz N/A

Silver US$0.50/0z US $0.30/0z US$0.50/0z N/A

PENALTIES

As US$3/t/0.1%>0.1% US$27.56/t/1%>0.5% US$3//0.1% >0.3% CON$29.55/t/0.1% < 1%

Sb Included with As US$27.56/t/1%>0.5% Naot specified CDN$29.55/t/0.1%

Bi Not specified US$100/t/11%>0.1% Not specified Not specified

Hg US$1/4/10ppm > 10ppm US$7.50/t/10ppm Not specified CODN$3.00/100ppm > 50ppm

Pb + 2n US$3tIN%>4% Not spaecified Not specified N/A

Al,0, US$3/t/11%>3% Not specified Not specified Not specified

MgO included with AL,O, Not specified Not specified Not specified

H,0 Not specified Not specified US$1.10/wet t/1% >10% CDN$0.40/t/11% > 8% t010%

US$1.60/wet t11%<6% CDN$1.00/t/1%>10%

PRICE

Gotd London I/F Mean LDF London PM Fix 98% of London Final

Silver London'Spot H&H H&H 96% of H & H

NOTES:

1. Indicative terms from Sumitomo (Japan) and Union Miniere {Belgium) not received as of March 7, 1996. Mitsubishi cannot accept due to high arsenic content. No reply from

HBMA&S as of March 6, 1996.

2. Cominco do not accept concentrates with arsenic greater than 1% As {or 1.26% As if gold content is greater than 1,000 g Au/tonne).



M ENGINEERING LTD.

Project No. 319 | .
March 8, 1996 TABLE 2

LADNER CREEK GOLD MINE
NET SMELTER RETURN CALCULATIONS

PAYMENT 5,977.71 . 5,867.21 5,802.93 14,422.05 778.11 13,799.78 3,439.12

{CDN$/tonne)"!

CHARGES

{CDN$/tonne)

- Refining 123.27 87.94 92.79 298.04 16.07 - 71.32

- Treatment 137.00 181.22 205.50 137.00 137.00 260.00 137.00

- Penalties 149.97 121.20 140.15 57.19 146.44 271.86 104.36

- Total 410.24 390.36 438.44 492.23 299.51 531.86 312.68

TRANSPORT AND HANDLING 118.00 50.00 118.00 118.00 118.00 25.00 118.00

{CDN$/tonne) '

NET PAYMENT 5,449.47 . 5,426.85 5,246.49 13,811.82 360.6 13,242.92 3,008.44

(CDN$/tonne)

Equivalent g Au/tonne'® 308.1 306.9 296.7 781.0 20.4 748.8 170.1

% NET RECOVERY 89.1 88.7 85.r7 93.7 44.7 89.8 85.1

(FROM CONCENTRATE)®

% FLOTATION RECOVERY 85.1 85.1 85.1 : 70.8 19.7 70.8 89.7%

% OVERALL RECOVERY 75.8 75.5 73.0 66.3 8.8 63.6 76.3
NOTES:

-

Based on CDN$550/0z Au, CDN$7.50/0z Ag and CDN$1.64/lb Cu {Cominco only).

N

Includes silver and copper {Cominco only) values.

Calculated from 346 g Au/tonne (or 200 g Au/tonne), head grade for single concentrate {Single Con}, 834 g Au/tonne head grade for high grade concentrate (H.G. Con) and 45.6
g Au/tonne head grade from low grade concentrate {L.G. Con).

SI'TIIN
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Recovery for 200 g Au/tonne concentrate estimated from grade/recovery curve {Figure F-23, February 27, 1996 status report).
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MELIS ENGINEERING LTD.
Project No. 319
March 8, 1996

TABLE 3

LADNER CREEK GOLD MINE
CONCENTRATE GRADES USED FOR SMELTER CALCULATIONS

Au, g/t 346 200 834 45.6
Ag, g/t 61.9 38 190 8.7
As, % 3.71 3.50 0.91 3.52
Cu, % : 1.13 - 4.84 0.14
Pb, % 0.1 - 0.30 0.1
AlL,O,, % 2.84 3.0 9.08 3.06
MgO, % 0.45 0.5 1.84 0.53
Hg, ppm 0.7 - 1.70 <0.3
I Sb, % 0.01 - 0.006 0.008
Zn, % 0.25 - 0.29 0.10
i
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I FAX MEMORANDUM
TO: Athabaska Gold Re DATE: il 4, 1996
Vancouver BC PROJECT NO.: 319

FAX NO.: {604) 684-4601
ATTN: Mr. Jim Kermeen/Mr. Plen Dickson FROM: L.A,Melis, P.Epg.

~

This transmission consists of __7 page(s) including this one.

—

RE: LADNER CREEK GOLD MINE PROJECT - TAILINGS REPROCESSING

- i apital i
Attached is an estimate of capital costs to rehabilitate the Ladner Creek mill for tailings
reprocessing based on flotation and sale of a single concentrate as depicted on the attached
flowsheet. This estimate includes the cost of setting up a tailings reclaim pumping arrangement
to transfer the tailings from the tailings pond down to the mill.

A large portion of the estimated capital costs to be incurred for tailings reprocessing are costs that
will eventually need to be incurred for milling ore once the Ladner Creek underground workings are
reactivated. An approximate capital cost split is as follows:

1

Costs Required for Tailings Reprocessing 700,000

in-Mil) Costs Associated with Ore Processing 2,680,000

Total Estimated Capital Costs 3,380,000

-of- i erating Costs
The estimated mill operating costs for tailings reprocessing are summarized in Table T-1 (previously
submitted in our fax of April 2, 1996). The mill operating costs have been estimated at
$5.56/tonne based on 662.110 metric tonnes per year. This cost includes tailings reclaim costs
of approximately $0.75/tonne based on two operators per shift and reclaiming tailings by pumping
from a floating barge.

/

Gold Recovery
Lock-cycle testing of a tailings composite assaying 1.97 g Au/tonne (0.088 oz Au/ton) yielded a
60.6% recovery into a concentrate assaying 135 g Au/tonne (3.94 o0z Au/ton) and 7.45% As.

' Net smeiter return calculations for sale to the Dowa smelter in Japan (see separate correspondence
for smelter terms) infer a net recovery from concentrate of 71.7%. The net overall recovery
expected from tailings reprocessing if the concentrate is sold to Dowa is therefore 43.5% (60.6%

' x 0.717). A simililar calculation for sale of concentrate to Asarco implies a net overall recovery

f of 44.5%, 1% better than the overall recovery for Dowa. Calculations are presented in Table T-2.

. ol

' 519 4STH STREET WEST, SASKATOON, SASKATCHEWAN, CANADA S7L 529 (306) 652-4089 FAX: (306) 653-3779

!

1003 BHSBABULY «e« alT 9N3 SIT3R BLLE £59 90D 82:11T 98 /F0/tD



- = |

Mr. Jim Kermeen/Mr. Plen Dickson
Athabaska Gold Resources Ltd.
April 4, 1998

Page -2-

If the concentrate from the existing tailings can be processed in the Premier mill (there is a real

concern of solution fouling in the Premier carbon-in-leach circuit based on observations of the

carbon-in-leach test on a concentrate produced from the existing tailings), with-a 32% recovery
being achieved from a 135 g Au/tonne concentrate, then the net recovery fram concentrate would
be 77.8% and the overall recovery would be 47.1%. If a 94% recovery is achieved in the Premier
mill circuit then the net recovery from concentrate would be 79.7% and the overall recovery would

be 48.3%. Calculations for processing concentrate in the Premier mill are also presented in Table
T-2.

BRevenue Estimates

Revenue estimates have been calculated for processing the existing tailings through the
rehabilitated Ladner Creek mill circuit for the production of a flotation cleaner concentrate. Option
A1 is based on selling the concentrate to the Dowa smelter which would represent a net overall
recovery of 43.5% as discussed above. Option A2 implies a 44.5% net overall recovery if the
concentrate is sold to Asarco. Option B, based on custom milling the concentrate in the Premier
mill and achieving an in-mill circuit recovery of 94%, represents an overall recovery of 48.3%.
Similarly, Option C, which assumes an in-mill recovery of 92%. represents a 47.1% overall
recovery.

As seen in Table T-3, the net value expected from tailings reprocessing is $3,906,400 if the
concentrate is sald to Dowa; $4,111,703 if the concentrate is sold to Asarco; $4,886,400 (or
$4,641,400) if the concentrate is custom milled at Premier, depending on the in-mill recovery
achievable in the Premier mill.

In all four cases the revenue from tailings reprocessing would essentially pay for all the capital
costs associated with the mill rehabilitation and would easily recover the cost expenditures required
for tailings reprocessing {$700,000) within the first few months of aperation.

Also, an important advantage of tailings reprocessing would be the opportunity to use less valuable
material (tailings assaying 1.75 g Au/tonne)} to run-in and optimize a retrofitted Ladner Creek mill
circuit. This would be of great assistance towards achieving optimum gold recoveries once
underground material is processed.

Best regards,
MELIS ENGINEERING LTD.

7,

L.A. Melis,(P.Eng.
President

(FO4968AS.jkp)
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MELIS ENG LTD

JAILINGS RE-PROCESSING -
MELIS ENGINEERING LTD. )
Projoct No. 318
April 3, 1986
ATHABASKA GOLD RESOURCES LTD.
LADNER CREEK MINE
ORDER OF MAGNITUDE MILL CAPITAL COST ESTIMATE SUMMARY
TAILINGS REPROCESSING - FLOTATION/SALE OF SINGLE CONCENTRATE
AREA MAN HOURS LABOUR {$) MATERIALS (8} TOTAL ($)
DIRECT COSTS .
Tailings Reclaim 820 44,160 150,068 194,228
Thickening 1,085 52,080 219,512 271,592
Grinding 730 35,040 156,131 191,171
Fiotation 1,380 66,240 132,770 199,010
Bulk Concantrate Regrinding 330 15,840 82,685 98,525
Caoncenteate Thickening 528 25,200 101,225 126,425
Concenuats Filtration and Load-out 720 34,560 318,967 353,627
Flotation Tailings 810 38,880 453,263 492,143
Reagents 296 14,208 29,800 44,108
Services 655 31,440 97,027 128,367
Buildings 1,070 51,360 32,249 83,609
Laboratory 1,795 86,160 156,541 242,701
Power Supply 550 28,400 20,598 46,998
Feeight 10,000
Sub-Tote! Direct Costs 10,868 524,568 1,951,838 2,483,404
INOIBECT CQSTS
Engineering and Procurernent 175,000
Construclion Management and Supervision 100.000
Conlracior Overheads 75,000
Mobilization and Demobilization 10,000
Construction Equipment and Small Tools 50.000
Start-up Cosls - §0.000
Sub-Tola! indirect Costs 460,000
TOTAL DIRECT AND INDIRECT COSTS 2,943,404
- Contingency 441,511
i? TOTAL ESTIMATED ORDER-OF-MAGNITUDE CAPITAL COSTS 3,384,815
= j—
sy say, 3,380,000
72
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MELIS ENGINEERING LTD.
Project No. 319
April 4, 1996

TABLE T-1
LADNER C LD MINE PROJ - TAILINGS RE SING
ORDE -MAGNITUDE ESTIM F MILL OPE NG COSTS &
————— — e T T
n: Hem o Styear. . $/tonne -
Manpower 1,605,975 2.43
Reagents and Stee! Media 576,036 0.87
Power 450,392 0.68
Maintenance Supplies 650,000 0.98‘
Operating Supplies 150,000 0.23
Laboratory Supplies 75,000 0.11
Sub-Total 3,507,403 5.30
Contingency {5%) _3_75.370 0.26 J
Total Estimated Mill Qperating Costs 3,682,773 5.56
NOTES:
1. Based on an hourly mill throughput rate of 81 metric tonnes par hour {83.3 short tons per hour), equivalent

to 1,944 metric tonnes per day (2,143 short tons per day), and an operating availability of 93.4% for an
annual tonnage of 882,110 metric tonnas (729,839 short tons).

2. Mill operating costs include operating and maintenance of tailings raclaim, milling, and flotation tailings

disposal.

1SH3496aS5 .jkp)

MELIS

ENGINEERING

BSBABYLY «+« QLT S5NI SIT3N

BLLE €59 908D

0¢: 1T

98/70/10



- MELIS ENGINEERING LTD.
Project No. 319
April 4, 1996

JABLE T-2
EFEK GOLD MINE PROJECT - TAILINGS ESSING
NET SMELTER RETU LATIONS!
| - .. . R g
S s U ) CDOWATL G} UCASARED o opoc - PREMER
o [Tagetn | sigmton | shgecen | sogecem
CEM D ) (135 g Aoid. | (13SgAaft) | (X35 g Autl |- {1359 Ault
PAYMENT 2.317.M 2.281.48 2,245.35 2,197.58
{CDN3#onnel™

| CHARGES
{CDNS3#onne)

Refining 45.17 34.10 33.58 32.84
Treatment 137.00 181.22 213.72® 213.72w

I‘ . Penalties 302.09 262.41 - -

l Tortal 477.73 247.28 362.20
TRANSPORT AND HANDLING 120.00 - 50.00 95.00 95.00
{CDNS$/tonne)

NET PAYMENT 1,711,785 1,753.75 1,903.07 1,858.02
{CON$/tonna)

Equivalent g Au/tonns™ 96.8 99.2 107.6 105.0
% NET RECOVERY .7 73.5 79.7% 77.8™
{(FROM CONCENTRATE)

% FLOTATION RECOVERY'™"

% OVERALL RECOVERY

NOTES:

1. Caiculated from 135 g Auftonna head grade for singla concentrare (Single Con) based on rasuits achieved in lock-cycle
fiotation testing of a 1.97 g Au/tonne (0.058 oz Au/ton) composite of axisting tailings.

2. Based on CDNS$550/0z Au and smelter payment terms.

3. No silver value since concentrate from axisting tailings expected to contain Jess than 30 g Agftonne.

4. Flotation recovery achieved in {ock-Cycle tiotation testing of a 1.97 g Av/tonne (0.058 0z Auiton) composite ot existing
tailings. ’

5. Additional $US50.00/tonne (CONSE8.50/tonne) treatmant charge [over and above tha quoted traatment charge of

USS$108/0nne {CDNS145.22/0nne}] assumed applicabla due to high cyanide consumption for leaching cancentrate
produced from axisting tailings and due to fouling characteristics of leach solution.

6. Net recovery assumes 94% gold recovery from leaching tailings concertrate in Premier mill circuit.

7. Net racovery assumes 92% gold racovary from laaching tailings cancantrate in Premier mill circuit.

. A \
(41049625 .jkg) Mb
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FAX M ANDUM
TO: old Resources Ltd. DATE: April 8. 1996
Vancouver BC PROJECT NO.: 319
N FAX NO.: 1604) 684-4601

AT T: Mr. Jim Ker-t_:@ffélmt, Plen Dickson FROM: L.A. Melis, P.Eng.

This transmission consists of __8  pagel(s) including this one.
U

RE: LADNER CREEK GOLD MINE PROJECT
FOR SALE OF CONCENTRATE - PDATE

Contacts

Terms for sale of Ladner Creek flotation concentrates were received from the following seven
smelters from a total of nine smelters contacted:

1. Dowa Mining Co., Ltd. (Aomori, Japan)
Vancouver Contact: Mr. Kenich Kagiyama (604-688-8228)

2. Asarco Incorporated (East Helena, Montana, USA)
New York Contact: Mr. Glendon F. Archer {212-510-2215)

3. Noranda Metallurgy Inc. {(Rouyn-Noranda, Quebec)
Toronto Contact: Mr. Michael G. Hauck (416-982-7056)

4. Cominco Ltd. (Trail, B.C.)
Trail Contact: Mr. Gordon Mattson (604-364-4222)

5. Sumitomo Canada Limited (Nilhama, Japan)
Vancouver Contact: Mr. Hoshi Lee {604-691-6024)

6. Mitsubishi Materials Corporation {Naoshima or Onhama, Japan)
Vancauver Contact: Mr. H. Okazaki (604-654-8051)

7. Union Miniere {Hoboken, Belgium)
New York Contact: Sogem Afrimet Inc., Mr. Tom Mulhere (612-341-9822)

Boliden Mineral AB(Skellestehamn, Sweden) replied that they cannot accept Ladner Creek
concentrates due to the high arsenic content. Hudson Bay Mining and Smelting Co., Limited (Flin
Flon, Manitoba) only provided a verbal reply indicating a possible payment of 90% and a treatment
charge of US$100/tonne.

: 12
519 45TH STREET WEST, SASKATOON, SASKATCHEWAN, CANADA S7L 529 (306) 652-4084 FAX: (306) 653-3779
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Two mining companies were also contacted regarding the possibility of custom milling Ladner
Creek concentrate. No reply was received from Eche Bay Mines Inc. {Englewaod, Colorado)
regarding the possibility of custom milling concentrate at their Kettle River mill in Republic,
Washington. Westmin Resources Limited of Vancouver, B.C. expressed an interest and provided
terms for custom milling Ladner Creek concentrate at the Premier mill in Stewart, B.C. (Vancouver
Contact, Mr. Ed LeBlanc: 604-681-2253 and Premier Minesite Contact, Mr. Denis Gregoire: 604-
636-2206 ext. 204).

Terms
Terms for sale of Ladner Creek concentrate are summarized in Table 1.

Some key points regarding the terms are as follows:

 the Japanese smelters have the best payment terms,

« Cominco has the lowest gold payment terms,

+ Dowa has the lowest treatment charge and Mitsubishi has the highest,
» refinery charges are similar for all smelters,

*» Asarco and Mitsubishi have the lowest penalty charge while Union Miniere has the
highest,

+ Cominco cannot accept concentrates with arsenic greater than 1% As, or 1.25% As if
the gold content is greater than 1,000 g Au/tonne,

» Sumitomo cannot accept concentrates with an arsenic content greater than 2% As,

» Mitsubishi can only accept 3,000 tonnes of concentrate per year because of the high
arsenic content, and

.« payment of gold for custom milling of concentrate at the Premier gold mill in Stewart,
B.C. will be based on the percent gold recovery achieved in the plant. The percent
payment values indicated are approximate recoveries expected for Ladner Creek
concentrates using a carbon-in-leach circuit. Testing will be required to quantify
achievable recoveries in the. Premier mill. The terms provided assume that the Ladner
Creek concentrate would have no deleterious effect on the Premier mill process and no
negative environmental impact on the Premier tailings pond.

...I3
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Net S Return Calculati Recovery Estimate
A comparison of net smelter returns and net recovery estimates are presented in Table 2 based on

transport charges are presented in Table 4 for North American and offshore destinations.

The net overall recovery calculated for each smelter and for Premier can be summarized as follows:

_ d_nerCreek 'mcenq@xé;SaIé'T-BecoQéry- Estimates - ‘—W
[ | 3 % Recovery

S © 1. Grage--:} . .- £ T
_Cancentrate - | (g Auit) | Buyer ' from Bisyer"l _Fatetion | Overall =
B e
Single 346 Dowa B9.1 85.1 75.8
Single 348 Asarco 88.7 85.1- 75.5
Single 346 Noranda 85.7 85.1 73.0
Single 346 Mitsubishi 85.7 85.1 73.0
Single 346 Union Miniere 82.7 85.1 70.4
Single 346 Premier’ '92.3 85.1 78.5
Single 200 Dowa 84.0 89.7 75.3 l
High Grade 834 Oowa 93.7 70.8 68.3
High Grade 834 Sumitomo 93.4 70.8 66.1
High Grade 834 Cominco 89.7 70.8 63.5
High Grade 834 Premier'? 95.2 708 | 674
Low Grade 45.6 | Dowa 445 19.7 8.8
Low Grade - 45.6 Premier"_’_f 56.8 _18.7 11.1

NOTES:
1. Net recovery assumes 97.5% gold recovery from leaching single concentrate in Premnier mill circuit.
2. Net recovery assumes 98% gold recovery from leaching high grade concentrate in Premier mill circuit.

3. Net recovery assumes 88% gold recovery from leaching low grade concentrate in Premier mill circuit.

Single Stage Flotation
From the above table it is apparent that Dowa and Asarco are the preferred smeiters for Ladner
Creek concentrates, with Dowa realizing a slightly better net recovery from concentrate.

l ...[4

@oo3

the concentrate analyses listed in Table 3 and on the terms summarized in Table 1. Estimates of
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Decreasing the concentrate grade to, say, 200 g Au/tonne from 346 g Au/tonne, with the intent
of increasing flotation recovery in single stage flotation, results in a slightly lower net overall
recovery {75.3% versus 75.8%). Calculations of overall recovery at various concentrate grades,
based on Dowa smelter terms, indicate that the optimum grade of a single concentrate will be 300
g Au/tonne to 325 g Au/tonne {8.75 0z Au/ton to 9.48 oz Au/ton), representing an estimated
overall recovery of 76% to 77%. '

Payment for custom milling of concentrate in the Premier mill would be based on the actual gold
{and silver) recovery achieved in the Premier carbon-in-leach circuit. Assuming a 97.5% gold
recovery from a single concentrate assaying approximately 350 g Au/tonne, the net overall
recovery for custom milling at Premier would be 78.5%. If the recovery of gold drops to 95%,
which could happen with such problems as solution fouling and circuit inefficiencies, the net overal!
recovery for custom milling at Premier would drop to 76.4%. In both cases the net overall
recovery would be better than the recovery from sale of concentrate to Dowa. It is noted,
however, that leach tests on concentrates will be required to establish anticipated gold recoveries
in the Premier mill circuit.

Two Stage Flotation

Comparing the net Dowa overall recovery of 75.8% for a single concentrate assaying 346 g
Aujtonne {10.092 oz Au/ton) against the total recovery of 75.1% from a high grade and low grade
concentrate produced from two stage flotation, single stage flotation for production of a single
concentrate is the preferred fiotation approach.

Dowa would be the preferred smelter for high grade concentrate (66.3% overall recovery).
Sumitomo is a close second but they have an upper limit on arsenic content (2% As). Cominco,
which can only accept concentrate containing less than 1% As, has the lowest overall recovery
for high grade concentrate (63.5%).

Custom milling of high grade concentrate at Premier, assuming a 98 % in-mill recovery, would yield
a 67.4% overal) recovery from high grade concentrate. This is 1.1% better than the net overall
recovery expected from Dowa for high grade concentrate.

Smelter payment drops markedly for low grade concentrate (44.5% net payment from Dowa
representing an overall recovery from low grade concentrate of 8.8%). Processing the low grade
concentrate at Premier, assuming an 88% in-mill recovery representing an estimated net payment
of 56.8%, would increase the overall recovery to 11.1%.

...I5
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Combining the overall recovery from custom milling of high grade concentrate {67.4%) and low
grade concentrate {11.1%) at Premier represents a total overall recovery of 78.5%. This is exactly
the same net overall recovery expected from custom milling of a single concentrate at Premier as
noted above.

Conclusiong
The following can be concluded from a review of concentrate sales to a smelter, or to Premier for
custom milling:

» single stage flotation with production and sale of a single concentrate is the preferred
approach for Ladner Creek,

e Dowa and Asarco are the preferred smeiters,

+ there is the potential to increase recoveries by 2% to 3% by custom milling
concentrate at the Premier mill.

Consequently, more detailed negotiations should be initiated with Dowa and Asarco to finalize
smelter terms as part of the feasibility for the Ladner Creek Gold Mine Project. The required
testwork (flotation for production of concentrates and concentrate leach tests both at Lakefield
Research and at the Premier mine) needs to be started to quantify arsenic variability in
concentrates, to establish achievable gold recoveries in the Premier mill circuit, and to provide
concentrate samples to both Dowa and Asarco. Arrangements and negotiations with Westmin
should also be undertaken to determine the acceptability of Ladner Creek concentrates in terms
of environmental (arsenic) and process aspects. '

Also of importance will be to obtain more accurate quotes for transportation of concentrates from
the Ladner Creek mine to Dowa, Asarco and Westmin’s Premier mine and to quantify concentrate
handling requirements.

The above is a summary of concentrate sale information. It will form part of our formal report on
cost comparisons of the different process options considered for Ladner Creek.

Yaurs truly,
MELIS ENGINEERING LTD.

A

-~ -
Lawrence A. Melis, P.Eng.
President (t049626.jkp)
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LADNER CREEK GOLD MINE PRO,.ICET

Au, git 346 200 834 43.6
Ag, oit 61.9 38 190 8.7
As, % IN 3.50 0.91 3.52
Cu. % 1.13 4.84 0.14
Pb, % 0.11 - 0.30 0.11
AlLO,. % 2.84 3.0 9.08 3.06
MgO. % 0.45 0.5 1.84 0.53
Hg. ppm 0.7 1.70 <0.3
Sb. % 0.01 0.006 0.008
Zn. % 0£5= 0.29 0.10

MELIS

ENGINEERING

‘@008



04/08/96 09:24 T'308 653 3779

MELI!S ENGINEERING LTD.

Project No. 319
April 8, 1996

MELIS ENG LTD  =-- Achabaska

TABLE 4

LADNER CREEK GOLD MINE PROJCET
ESTIMATE OF CONCENTRATE TRANSPORTATION COSTS

ntrate Teanspanstion Costs - Initiak EstiMistes (CDNS)
Dowa/Mitsubishi/Sumitemo (bags}
Teuck 130 km @ $0.10/Ukm 13.00
Port Handling 10.00
Sea Freight 85.00
Bags $25/bag @ 2 udag 12.50
|| Totai 120.50, say 120.00
Asarco (bulk)
Truek 20km @ $0.40/Vkm 8.00
Rail 1.400 km @ $0.03/t/km 42.00
Total i 50.00 —
Noranda (bulk)
Truck 20 km @ $0.40/t/km 8.00
Rail $90.00/swt (Noranda Estimate) (90.032/vkm) 110.00
Total _ _ 118.00
Union Miniere (bags)
“ Truck 130 km @ $0.10//km 13.00
Port Handling 10.00 “
Ocaan Freight 75.00 |
I Bags $25/bag @ 2 tbay 12.50 "
l Total S — 110.50, say 110.00
Cominco (bulk)
Truck _520 km @ $0.075/t/km 39.00, say $40.00
[ Premier thags) ~
Truck 130 km @ 0.10/Ukm 13.00
Port Handling 10.00
Barge 55.00
Bags $25/bag @ 2 tUbag 12.50
Concentrate Starage $.00
% - - 95.50, say 95.00
{1049636.jkp)

MELIS
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MELIS ENGINEERING LTD.

Project No. 319
April 4, 1998 TABLE 1
LADNER CREEK GOLD MINE PROJECT
INDICATIVE TEAMS FORl SALE OF CONCENTRATE"
M | - powA - | ASARCO | womanoA { cominca x| -~ sumitomo ] MITSUBISHFS | :UNIGN MWNIERE PREMIER™
PAYMENT
[ 96.8% <100 ¢ Aun 86% leen 0.7 ¢ Aunt (Sinpla Com 8% kost | g AN 1% less 1 g Aut (KA. Ortyl | 92.8% 1 50 10 g AUA " 96% <400 g Auh ~T8% dor H.0. Con (> BO0 g Autt
97.0% 101 to 300 g Auh 26.8% lees 0.7 g Ault (H.Q. Conl 93.8% 10 t0 309 Aun 26.5%»500 g Awh ~884% for L.0. Con 140 to 80 g Auw
97.4% 5300 g Auh 25% e 0.7 ¢ Awn IL.G. Con{ 94.6% 30 to 80 ¢ Aun -97.8% for Single Cen I-380 ¢ Asitl
96.8% 80 e 180 g Auh
96.5% 150 10 290 5 Avh e
#7.85% > 180 ¢ A
Shver WR>I09 Agn 5% lass 34.3 ¢ Agh G0N mar 31 g Agh 3% iass 14 AN 0% > JgAgn 0% > 10 ¢ Agit 100% > 50 ¢ Agt 90% for concentrate > 30 ¢ AgQh
Coppet . . - 40% Wes 0.6% Co . N M
TREATMENT CHAROE
Aste US#100x0NNe IUSQ'II.HMW J U30180A0nwe l CONS280RcnRe l US$202h0nme® l\lﬂlmllmn 420 49080 for | (111
I Au> $400 81
REFINING CHARGE
Oald US¥ipaysble o2 U paysdia o1 Ui ¢6/scosuniatie o2 NIA USERIperedin o3 + 6N lar Au> $480fs US$7.60/peyadie ot USH . 1% US16.00fherabhe ax
Sihver usn.sa.!mh oL USH. Mo 02 US40 50/acooumeble &3 NIA USS0.4%payebis 62 4 $% for Ag> $0.000es  § USHQ. myaile ar U840.9001 U830. e 82
PENALTIRY .
As USHIVO.AN> 0.1 UgN27. 580t % >0.5% USSIA0.1%>0.3% CONI29.B6A0. 4% < 1% UB.A0AR. 1% >0.1%<CTS UR92.60//0.1%>0.2% | US19.00;0.1% >0.10% NiA
US14.508/0.1 %> 1% CI%"™
s nchutod with As USIZT.E0MIN>0.6% Hot specied CONI29.100/0.1% USHLSOA0.01%>0.1% Not epecified Mot specitied LY
[ Net epeclimd USSTOONVIN>O.A% ot gpecifind Nt pecilind Mot spwcitied Not specifind Nai specitied NIA
He USH /U 1UppeR> 10ppm Ush .80V 10som Wt speoifind CON$3.00/ 00ppm > 6Dppm Net epecifind ot apacifing Mot specified NIA
P+ 2n USITI %> 4% Nel specified Hal apmeifed NA Not agecifisd Mat specitied Nt specified A
AL, UVSINiIIK> 3% Not epetfied Net spucitios Mot specitivd Mol syeritisd Nei specitied Net spociliad A
Mgo inchadad with M,0, Mot specited Mot spacifled Not apatlied Net specified Not specilied Not mpeciied A
MO Mot spacitied Nol specified USHE.\OAwt 1% > 109 CONIO.40R/1 % > 8% to10% | Not gpecilind ot specifind Not specitied A
US41 .B0Amee VIN <% CONY .00 % > 10%
N % ot lgellh‘ Ne) spetitiod b(w May gpatitied Not glﬂu N=USH1.000.1%>0.1% N/A
PRICE . — —
Tokd London UF Maen (L3 Lordon ®M Fin Q4N of Landon Finsd Not epecdied London UF Mean Lendan AMPM G Mot epacitiod
Shvet Londen 20‘ Ha&MH HoH 8% of HEXH Nat lgdﬂld Londoe SE Londun Epetl ot gd(h‘
nares:
V. Oslifon [Skeilestehgmn, Sveedou) c1nnot scoept Ladeer Crash concemates due Yo high ersesic. HEMA&S (Fiin Flon, Maniiabal rovided verbel seply xnly indicsting 80 % peyreertt arxd USH 1 OQADmNe teastmary cherge.
2. Comipco do not dccept cancentrstas with arsenic preaty than | % As tor 1,205 As il goid contemt is grester than 1,000 g Awto L carnel accept «ith arsenic gredter than 2% As.
3. Sundomo trasvnem chame Includes o US 195/ met metric tonne handling charge 10r concinireie bage shipped in cortainers. .
A, Wusubishi ¢an ertly acoept 3.000 tonnas pas year betsuse of high srsenia centont. Peymant tarm is beted om gsts of bended high grade and low grede cencenirata. Simitar payswem sxpecerd fur sate of sirgla canoenirate.
8. U ol 1 te ot the L [l 5.0, will be In . Thi o . L L for Ladrer Creak barvin-teach citews. The
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1 OUWA -, ASARCG LNORANDA MITSBUNSHR | Atgon MINTERE OOWA SUMITOND 0OWA B PROMIER
. gogecen | sagimcon | timgie cun 'f,’"’ Con i} SkgwCin | . (1.0 Con 1.0. Oen HO. Con d.r cen |- Swghcem 7.4, Con
, 116M NS o dun | (MegA | ] [Pogaunnl g giow (1 Jabsgun | redegauns | (Engiuty. | 00gfad) I 046 gAw | (8349 AvN] ]
e —— -
PAYMINT .0977.7¢ #,002.93 0008.30 4.807.48 it 14.422.08 3,420.12 8,970.22 14,491.20
m‘hm)"
CHARGES
{CONKLonrw]
- Raflring 120.08 07.04 92.79 1s.22 29.40 280.28 [1XY) 224.16 . €9.13 89.68 1768 1040
- Trentmant 137.00 .2 208.00 411.00 4260 137.00 131.00 a4 260.00 137.00 148.22 14822 148.22
- Penaides 149.97 121.20 140.18 110.686 29156 67.19 140.44 2430 271.68 42
- Tatal 407.08 290.00 418 44 64428 71848 484.47 $28.19 83100 248.34 234.91 362.90
= = — = —— o= oS =
TRANIPOAT AND HANDLING 120.00 60,00 11800 120.00 110.00 120.00 120.00 120.00 40.00 12000 94.00 96.00 .00
{COMINarwe]
|
NEY PAYMENT 0.420.84 8,426.8% 4,246.4% $.143.82 1,097.98 138V7.88 3504 12,72a88 13,227.92 anor 6.048.31 14,023.0 460.78
CONManrel
'
£ ralant g Aultenne' J08.2 308.3 298.7 2888 208.0 1.4 20.3 1790 748.0 168.0 N93 793.0 254
% NET RECOVERY [I'R] 887 "7 (1 %] [ 1 %) 3.7 “s 924 998.7 "o 2. "nr (LN
(FAOM CONCENTRATE,
% FLOTATION RECOVERY™ 5.0 LR] 8.1 5.t 8.1 708 19.7 0.8 70.8 07" 85.0 10.8 19.7
ey ——r rm——.
% OVERAMLL RECOVERY 75.8 5.8 730 3.0 704 66.3 (Y] 68.1 838 78.3 786 6.4 11.1
L - e — - == TR
NOTES:
1. C from 346 g A lor 200 ¢ Read grade dar single canoenirete (Singie Con, B34 g Anionas heed grede for Nigh grade oonaenrete (H.G. Cont end 48.8 g AvRortne heod Qrade fom low grade cencentrste [L.0. Cont; based en rewsfty sdbleved in lack-cycie Iletetion testing
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3. wdhides silver ard copper ICarminco entyl vahms.
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Athabaska Gold Resources Ltd.
1185 West Georgia St. Suite 1200
Vancouver BC VGE 4E6

Attention: r. Plen Dickson

RE: Ladner Creek Gold Mine Project - Metallurgical Test Program
Status Report February 24, 1996 to April 22, 1996

INTRODUCTION
The first phase of metallurgical and environmental testwork aimed at selecting the most economic
process for reactivation of the Ladner Creek mine has been completed. Testwork completed since
the issue of the last status report included:

* a batch flotation test to evaluate the possibility of arsenopyrite depression,

*  batch flotation tests on a low grade composite,

» a second single stage flotation lock-cycle test on the overall mine compaosite,

* alock-cycle test on the composite of existing tailings,

-----‘-

» additional screen analyses and assays of the existing tailings composite,

f
}

» further cyanidation tests on rougher flotation concentrate to evaluate free cyanide
levels,

e a cyanidation test on flotation concentrate produced from the existing tailings,
* cyanide destruction testwork by Inco Limited,
* environmental analyses, and

* mineralogical examination of flotation products.

In addition, discussions were held with various smelters and with two potential custom milling
facilities regarding the potential sale of flotation concentrates. Initial concentrate sale terms were
obtained to arrive at net recovery estimates. Flowsheets of six different process options were

prepared along with order-of-magnitude capital and operating cost estimates to arrive at a process

selection for reactivation of the Ladner Creek mine. The economics’ of tailings reprocessing were

also assessed. A formal report with cost estimating back-up was submitted on April 11, 1996.

l 2
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SUMMARY

Flotation

Repeat flotation tests on head grade variability composites suggest that two stage flotation
recoveries can be maintained down to a head grade of 4.29 g Au/tonne (0.125 oz Au/ton) but a
significant drop in recovery can be expected at head grades lower than this. With single stage
flotation there is a slight drop in recovery (2% to 5%) from a head grade of 5.59 g Au/tonne
(0.163 oz Au/ton) down to a head grade of 3.75 g Au/tonne (0.109 oz Au/ton).

A second single stage flotation lock-cycle test on the Ladner Creek overall composite using a longer
cleaner flotation time led to a higher weight collected in the second cleaner concentrate which in
turn decreased the concentrate grade down to 176 g Au/tonne (5.13 oz Au/ton) from the 341 g
Au/tonne (9.95 oz Au/ton) grade achieved in the first lock-cycle test. A lower total tails grade was

achieved [0.73 g Au/tonne (0.021 oz Au/ton) versus 0.84 g Au/tonne(0.025 oz Au/ton)] but the

~calculated gold recovery was essentially unchanged (84.2% versus 85.1%) due to the lower

calculated head in this second lock-cycle test [4.53 g Au/tonne (0.132 oz Au/ton) versus 5.54 g
Au/tonne (0.162 oz Au/ton)l.

Further lock-cycle testing will need to be completed on Ladner Creek composites of appropriate

head grades to quantify achievable recoveries and concentrate grades.

A single stage flotation lock-cycle test on the existing tailings composite with a calculated head
of 1.97 g Au/tonne (0.058 oz Au/ton) yielded a 60.6% gold recovery into a third cleaner
concentrate assaying 135 g Au/tonne (3.94 oz Au/ton) and 7.45% As. Additional lock-cycle
testing of the existing tailings composite will be required to quantify achievable gold concentrate
grades and recoveries, to determine the range of arsenic levels in concentrate, and to provide a

detailed analysis of concentrate produced from the existing tailings.

Concentrate Cyanidation

Three concentrate leach tests at different cyanide levels suggest that cyanidation of concentrate
at lower free cyanide levels (0.5 g NaCN/L) can be as effective as high cyanide levels (2.0 g
NaCN/L). It was also observed that high cyanide levels result in higher cyanide consumptions and

higher contaminant levels in pregnant solution.

../3
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Cyanide leaching of the concentrate from flotation of the existing tailings composite resulted in a
high cyanide extraction (88.7%) but cyanide consumption was very high (15.81 kg NaCN/tonne
of concentrate), solution fouling was quite evident, and the pregnant solution was very high in

contaminants.

Cvanide Destruction Testwork
Barren solution can be effectively treated using the SO,/air process. Cyanide leveis were reduced
to less than 1 mg/L (0.6 mg CN,/L and 0.4 mg CNy,../L) and base metals were reduced to

acceptable levels except for copper at 1.4 mg Cu/L. Residual arsenic was also present at 1.8 mg
As/L.

Treatment of cyanide slurry tailings from carbon-in-leach cyanidation also reduced cyanide levels
to less than 1 mg/L (0.8 mg CN,/L and 0.4 mg CN,.o/L) and copper to marginally less than 1 mg/L

{0.9 mg Cu/L). Arsenic levels however were very high (63 mg As/L).

Further treatment of pond solution would be needed to reduce copper and arsenic to acceptable

levels.

Environmental Data

Extensive environmental data were generated as part of the metallurgical test program. Acid-base
accounting measurements demonstrated that the Ladner Creek mineralization and flotation tailings
are net acid consumers. Sulphide-bearing treated cyanide tailings (from leaching of fiotation

concentrate) were, as expected, acid generating.

Flotation tailings water from the Ladner Creek overall composite was found to be low in all
contaminants. Flotation tailings water generated from flotation of the existing tailings was also

low in contaminants except for arsenic which was slightly elevated at 0.43 mg As/L.

The liquid component of the treated cyanide tailings was high in arsenic (6.54 mg As/L}, and
slightly elevated in copper (0.17 mg Cu/L) and total cyanide (0.27 mg CN,/L) relative to the

previous Carolin mine operating licence.
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Mineralogy

Flotation products from two stage flotation were submitted to mineralogical examination. The high
grade concentrate contained approximately 20% total sulphides consisting principally of pyrite plus
major accessory proportions of arsenopyrite, chalcopyrite and pyrrhotite. Native gold mostly
occurred as grains locked in pyrite, arsenopyrite and pyrrhotite. Only 17% of the observed gold
was present as liberated grains. The low grade concentrate on the other hand was mostly
sulphides with pyrite being dominant followed by arsenopyrite and pyrrhotite. Of the five gold
grains observed, four were locked with pyrite and/or pyrrhotite and one was present as a liberated

grain.

No gold was observed in the two tailings products. The sulphides in the scavenger first cleaner
scavenger tails were mostly pyrrhotite with rare specks of arsenopyrite. No pyrite was identified.
The scavenger flotation tails were made up mostly of gangue constituents (quartz, feldspar,

carbonates, chlorite, iron oxides and rutile}. The only sulphide present was pyrrhotite.

From this assessment it can reasonably be assumed that gold losses in Ladner Creek mineralization

are associated as locked particles within pyrrhotite, or possibly within silicates and carbonates.

BATCH FLOTATION TESTS - LADNER CREEK COMPOSITES

Arsenopyrite Separation Float Test

Test No. 68 was completed in an attempt to keep arsenopyrite out of the gold flotation
concentrate. Test conditions are summarized in Table 1 and results are presented in Tables 2, 3

and 5. A graphical representation, comparing Test No. 68 to Test No. 35, is shown in Figure F-24.

This float test was completed with an ultra-fine primary grivnd (Kgo of 40 micrometers), conditioning
by aggressive aeration and high pH (pH 12) cleaning. The results of Test No. 68 appear to be
slightly better than Test No. 35, based on the grade/recovery curves shown in Figure F-24, but this
is mainly due to the higher calculated head grade for Test No. 68 {5.17 g Au/tonne) compared to
Test No. 35 (4.60 g Au/tonne). Both tests achieved essentially the same total tails grade (0.50
g Au/tonne for Test No. 35 and 0.51 g Au/tonne for Test No. 68). Recovery to the two

concentrates in Test No. 68 (76.1% in total to the first cleaner concentrate No. 1 pius the first

.../
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cleaner concentrate No. 2) was in fact lower than the recovery to the two concentrates in Test No.
35 (85.8% in total to the rougher first cleaner concentrate plus the scavenger first cleaner

concentrate).

The results of this test are therefore no better than the results of the earlier two stage float tests.

Flotation of Head Grade Variability Composites

Two Stage Float

Resuits of two repeat float tests, Tests No. 72 and 76, using two stage flotation are presented in

Tables 2, 3 and 5. These tests can be summarized as follows:

s 60 425 - - 32.8 4.60 0.3% 69.6 23.1 66.6 19.2% 587 - 34.3% 0.50 0.38
61 57.5 - - 45 375 4.37 0.32 75.3 16.2 68.1 6.9 448 1,320 52.0 0.75 0.44
63 62.5 - - 72,5 60 2.49 - 40.4 39.0 30.2 20.6 47.1 334 32.0 0.88 0.73
72 72.5 - - 92.5 45 3.90 0.46 57.6 30.6 54.7 15.4 282 789 84.8 0.87 0.57
76 57.5 - - 37.5 45 3.39 0.26 59.5 24.9 55.3% 16.9% 354 - 69.5% 0.77 0.60

NOTES

1. Test No. 35 completed on the overall composite. Tests No. 61 and 76 completed on Zone 1 Composite. Tests No. 63 and 72 completed on a
65%/35% mixture of Drum 6 and Drum 7 samples.

2. A 40 minute primary grind was used in all tests {equivalent 10 a K of approximately 50 micrometers).

3. First cleaner recoveries and grades shown for Tests No. 35 and 76.

Test No. 72 was completed on the 65%/35% mixture of Drum 6 and Drum 7 samples [calculated
head grade for this repeat test was 3.90 g Au/tonne (0.114 oz Au/ton)] as a repeat of Test No.
63 [calculated head grade of only 2.49 g Au/tonne (0.073 oz Au/ton)] using a two stage float
approach. The grade/recovery curve for this test is compared against the grade/recovery curve of
Test No. 35 and Test No. 63 in Figure F-25.

The results of this test appear better than those achieved in Test No. 63. However, the total tails
grade was essentially the same in both tests (0.87 g Au/tonne in Test No. 72 and 0.88 g Au/tonne
in Test No. 63. It should be noted that the high graphitic content of this composite (0.15% C)

leads to a high weight reporting to the rougher/scavenger concentrates which resuits in relatively
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low concentrate grades. Although recoveries in Test No. 72 were improved over those achieved

in Test No. 63 they were still lower than those achieved in Test No. 35 on the higher grade overall

composite {calculated head grade of 4.60 g Au/tonne {0.134 oz Au/ton}].

Test No. 76 was completed on the Zone 1 Composite as a repeat of Test No. 61. A
grade/recovery curve comparison is shown in Fiéure F-25. The total tails grade (0.77 g Au/tonne)
was essentially the same as the tails grade achieved in the earlier test, Test No. 61 (0.75 g
Au/tonne). As seen from Figure F-26, recoveries achieved in Test No. 76, with a calculated head
grade of 3.39 g Au/tonne (0.099 oz Au/ton), were lower than the recoveries achieved in Test No.
61, with a calculated head grade of 4.37 g Au/tonne (0.127 oz Au/ton), or in Test No. 35 with a
calculated head grade of 4.60 g Au/tonne (0.134 oz Au/ton).

The results of the head grade variability batch tests suggest that two stage flotation recoveries can
be maintained down to a head grade of 0.125 oz Au/ton {4.29 g Au/tonne) but a significant drop
in recovery can be expected at head grades lower than this (see Figure F-25). Lock-cycle testing
of appropriate composites, with head grades of, say, O.1QO, 0.125 and 0.150 oz Au/ton, made
up from all the drum samples, will need to be done to quantify achievable recoveries and

concentrate grades for different head grades.

Single Stage Float
Test No. 75 was done on the Zone 1 Composite as a repeat of Test No. 62. Test conditions are
summarized in Table 1 and resuits are presented in Tables 2, 3 and 4. Grade/recovery curves are

compared in Figure F-26. Resuits obtained can be summarized as follows:

44 64 - 110 32.5 5.59 0.41 93.3 82.0 78.7 41.6 203 387 0.75 0.43

62 -64 - 110 22.5 3.75 0.32 92.6 83.6 79.5 21.2 150 305 0.50 0.33

64 -64 - 195 52.5 3.50 - 91.6 83.6 76.6 {.11.1 27.9 83.0 0.53 0.4

75 -64 - 110 37.5 3.72 0.25 90.7 80.1 75.1 28.9 176 407 0.66 0.39
NOTES:

1. Test No. 44 was completed on the overall composite. Tests No. 62 and 75 were completed on the Zone 1 Composite. Test No.
64 was completed on a 65%/35% mixture of Drum 6 and Drum 7 samples.
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The results of these tests suggest there would be a slight drop in recovery (2% to 5%) from a head
grade of 5.59 g Au/tonne (0.163 oz Au/ton) (Test No. 44) down to a head grade of 3.75 g

Au/tonne {0.109 oz Au/ton) (Tests No. 62 and 75).

Lock-cycle testing of single stage flotation will need to be completed on composites with
appropriate head grades to quantify achievable recoveries and concentrate grades for different head

grades.

LOCK-CYCLE FLOTATION TESTS

Overall Composite

A second single stage flotation lock-cycle test (Test No. 74) was completed on the Ladner Creek
overall composite to see if gold recovery could be increased by decreasing the concentrate grade.

Test conditions and results are presented in Table 6. Test results can be summarized as follows:

43 5.54 0.34 1.38 341 3.77 85.1 0.84

74 4.53 0.32 2.16 176 3.89 84.2 0.73

A longer cleaner flotation time led to a higher weight collected in the second cleaner concentrate
(2.16% versus 1.38%) which in turn decreased the concentrate grade [341 g Au/tonne (9.95 oz
Au/ton) to 176 g au/tonne (5.13 oz Au/ton}]. A lower total tails grade was achieved (0.73 g
Au/tonne versus 0.84 g Au/tonne) but the calculated gold recovery was essentially unchanged
{84.2% versus 85.1%) due to the lower calculated head in Test No. 74 [4.53 g Au/tonne {(0.132
0z Au/ton)] compared to Test No. 43 [5.54 g Au/tonne (0.162 oz Au/ton)].

Further lock-cycle flotation testing of Ladner Creek composites will be required to confirm
recoveries and concentrate grades for the expected mill feed head grade of 0.125 oz Au/ton (4.29

g Au/tonne).

.../8



MELIS

ENGINEERING
Athabaska Gold Resources Ltd.
Mr. Plen Dickson
April 23 1996
Page -8-

Existing Tailings Composite

A lock-cycle flotation test {Test No. 73) was completed on the existing tailings composite using
a single stage float with three cleaning stages. Test results, which are presented in Table 6, can

be summarized as follows:

73 1.97 - 0.28 0.88 135 7.45 : 60.6 0.78

Three stage cleaning yielded a reasonable recovery (60.6%) and concentrate goid grade [135 g
Au/tonne (3.94 oz Au/ton)] but the arsenic content in the concentrate was high at 7.45% As.
Additional lock-cycle testing of the existing tailings composite will be required to quantify
achievable gold concentrate grades and recoveries, to determine the range of arsenic levels in

concentrate, and to provide a detailed analysis of concentrate produced from the existing tailings.

CYANIDATION TESTS ON FLOTATION CONCENTRATE

Variation of Free Cyanide Levels

Three bottle roll cyahidation tests were carried out on flotation concentrate prepared from the
Ladner Creek overall composite to check on the effect of free cyanide levels in the leach. The
calculated grade of the rougher concentrate used for cyanidation averaged 47.3 g Au/tonne (1.38
0z Au/ton), representing a flotation recovery of 91.1% and 7.05% of the feed weight. Leaching
was completed as a two stage leach {48 hours plus 24 hours) in the presence of lead nitrate, after

a 4-hour pre-aeration step. Results, presented in Table 7, can be summarized as follows:

70A 49.4 0.5 82.9 8.48 1.29 3.82

708 47.3 1.0 82.9 8.09 2.43 3.67

70C 45.3 2.0 83.2 7.63 2.79 3.34
.../19
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The results suggest that cyanidation at lower free cyanide levels (0.5 g NaCN/L} will be as effective
as high free cyanide levels {2.0 g NaCN/L). However, a decrease in residue grade with increasing
free cyanide concentration was observed which infers a more efficient leach may be possible at
higher cyanide levels. The increase in sodium cyanide consumption with increasing free cyanide
level was expected. Also, as expected, and as summarized below, pregnant solution contaminant

levels increase with higher concentrations of cyanide in solution:

70A 0.5 139 2.92 1.70 6.44 374
708 . 1.0 151 10.9 2.20 8.17 543
70C 2.0 171 27.9 2.30 8.91 969

Cyanide Leaching of Concentrate from Existing Tailings

A single bottle roll leach test was completed on flotation concentrate produced by flotation of the
existing tailings composite. The calculated grade of the first cleaner concentrate used for
cyanidation was 49.8 g Au/tonne (1.45 oz Au/ton), representing a flotation recovery of 62.0% and

10.42% of the feed weight. Results, presented in Table 7, can be summarized as follows:

[

71 2.0 49.8 88.7 5.65 15.81 5.30

Although a high gold extraction was obtained (88.7 %), the cyanide consumption was very high
{15.81 kg NaCN/tonne of concentrate}. Solution fouling was also quite evident with reducing
powers of 2,160 and 2,830 being measured for the first stage and second stage leach
respectively. The pregnant solution was also high in contaminants (613 mg Cu/L, 130 mg Fe/L,
6.40 mg Ni/L, 20.0 mg Zn/L, 1,087 mg CN,/L, 906 mg CNy,.o/L, 3,744 mg CNS/L and 90.9 mg
CNOJ/L). The fouled nature of the leach solution is due to the oxidized nature of the existing
tailings. Consequently, leaching difficulties can likely be expected in a continuous concentrate

leaching circuit.

.../10
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MISCELLANEOUS ASSAYS

Overall Composite

The overall composite mercury content was measured at less than 0.3 ppm Hg.

Existing Tailings Composite

Three additional samples of the existing tailings composite were analysed with resuits obtained

being as follows:

As, % 0.25 0.28, 0.26, 0.28 10.27 .
C, % 0.10 0.09, 0.05, 0.06 0.075
Particle Size Kgo, um 188 192, 191, 193 191

CYANIDE DESTRUCTION TESTWORK

Cyanide destruction testwork using the SQ./air process was completed by Inco Limited at their J.
Roy Gordon Research Laboratory in Sheridan Park, Mississauga, Ontario. The testwork was
completed on barren solution and washed. leached residue collected from Tests No. 50 and 51
(cyanidation tests on flotation concentrate, see Melis Engineering Ltd. status report dated February
27, 1996) and a carbon-in-leach cyanide tailings slurry from Test No. 52 (carbon-in-leach
cyanidation test on flotation concentrate, see Melis Engineering Ltd. status report dated February

27; 1996). Test results are summarized in Table 8.

Merrill-Crowe Circuit

Barren solution and leach residue solids, typical of cyanide tailings generated from a gold leaching

circuit using the Merrill-Crowe (zinc precipitation) process, were prepared by Lakefield Rgsearch
(Tests No. 50 and 51).

The barren was effectively treated at pH 9 with the SO,/air process using a single stage with a
120-minute retention time and an SO, dosage of 4.5 g SO,/g CNyp. The treated solution had a

residual cyanide of 0.6 mg CNy,p/L. The treated barren was recombined with repulped washed

11
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leach residue to simulate a 75% barren bleed, yielding a 14% solids{w/w) slurry. This slurry was
treated in a second stage with a 30-minute retention time and an SO, dosage of 6.0 g SO,/g

CNWAD'

Cyanide levels in the liquid component of the treated tailings were reduced to less than 1 mg/L (0.6
mg CNy/L and 0.4 mg CNy,/L). Base metals were reduced to acceptable levels except for copper
which measured 1.4 mg Cu/L. Residual arsenic was also present at 1.8 mg As/L. Further

treatment of pond solution would be needed to reduce copper and arsenic to acceptable levels.

Carbon-in-Leach Circuit
Cyanide slurry tailings, simulated cyanide-bearing tailings from a carbon-in-leach cyanidation circuit,

were prepared by Lakefield Research (Test No. 52).

The slurry tailings were treated in a single stage using the SO,/air process at pH 8.5 with an SO,
dosage of 8.0 g SO,/ g CNy,p, and a 120-minute retention time. The addition of copper sulphate,
at 20 mg Cu?*/L, was necessary to precipitate iron. The cyanide concentration was effectively
reduced to less than 1 mg/L (0.8 mg CN,/L and 0.4 mg CN,,,,/L}). Copper was marginally less than
1 mg/L (0.9 mg Cu/L) but arsenic levels were very high (53 mg As/L). An additional treatment step

using ferric sulphate for arsenic precipitation would be necessary.

ENVIRONMENTAL DATA
The following detailed environmental analyses were completed on tailings products from the Ladner
Creek testwork:

. acid-base accounting measurements,

. low level analysis of tailings solids and tailings liquid,

. SWEP test (Special Waste Extraction Procedure, B.C. Reg 63/88) on tailings solids
to determine if environmentally harmful components will leach from a waste due to
exposure to acid rain. The test is done by leaching 50 g tailings solids in 800 mL
water using acetic acid to control pH at pH 5.0 for 24 hours and analyzing the
resulting leachate,

. rainfall leachate test (ASTM D3987) on tailings solids to determine the leaching
characteristics of tailings using a dilute solution of carbonic acid to simulate acid
rain. The test is done by leaching the solids for 18 hours using a 20% solids{w/w)
mixture with pH 5.5 carbonic acid water and analyzing the leachate, and

. 96-hour LC,, bio-assay using rainbow trout.

...[12
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Acid-Base Accounting Measurements

Acid-base accounting measurements are listed in Table 9. The Ladner Creek mineralization (Overall
Composite) and flotation tailings are not acid generating as evident from the net acid consuming
ability of the test products. As expected, the sulphide-bearing treated cyanide tailings { from
leaching of flotation from concentrate) have a net potential for acid generation. Results obtained
can be summarized as follows:

soample

Overall Composite 41.0
Flotation Tails from Overall Composite 88.5
Flotation Tails from Existing Tailings 74.1
Treated Cyanide Tailings from Cyanidation of Flotation Concentrate -337.3

Flotation Tailings from Overall Composite
Detailed environmental analyses of the flotation tailings from Lock-Cycle Test No. 43 on the Ladner
Creek overall composite are presented in Table 10. As noted from this table, the flotation tailings

water is low in all contaminants. Key analyses can be summarized as follows:

. . _ — -
-l o -, I\ - -,, l - _ - - v. -

g
l As 0.18 - 0.15 . 0.042 10.040
Cu 0.003 0.044 0.05 <0.001 <0.001
" Fe 7.99 <0.001 0.30 22.7 <0.001
‘ Hg <0.00003 | <0.0001 . <0.0001 <0.0001
Mo <0.001 0.031 - <0.002 <0.002
Ni 0.010 0.003 - 0.023 0.003
Pb <0.001 <0.005 0.05 0.020 <0.005
Zn 0.009 0.006 0.50 0.053 <0.001
CN; - <0.01 0.1 -
pH - - 6.5 to 8.5 5.43 7.74
NOTES:

1.  Limits for tailings supernatant discharge to Ladner Creek specified in the previous pollution control permit for the Carolin mine
{Permit No. PE-5692, August, 1980).
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Flotation Tailings from Existing Composite

Detailed environmental analyses of the flotation tailings from Batch Test No. 71 on the existing
tailings composite are presented in Table 11. As noted from this table, the flotation tailings water

generated from flotation of the existing tailings is low in all contaminants except for arsenic which

--'-'-——-'-‘—‘

L .

e

is slightly elevated at 0.43 mg As/L. Key analyses can be summarized as follows:

As 0.13 0.43 - 0.13 0.073
Cu 0.007 0.003 0.05 <0.001 0.002
Fe 10.7 0.030 0.30 5.42 0.064
Ha <0.00003 | <0.001 " <0.001 <0.001
Mo <0.001 0.014 - 0.082 0.005
Ni 0.002 0.004 - 0.017 0.005
Pb <0.001 0.002 0.05 0.01 .
Zn 0.084 <0.001 0.50 0.098 <0.001
CN, - 0.080 0.1 ; N
pH - 8.0 6.5 to 8.5 5.53 7.76
NOTES:

1.  Limits for tailings supernatant discharge to Ladner Creek specified in the previous poilution control permit for the Carolin mine
(Permit No. PE-5692, August, 1980).

Treated Tailings from Cyanidation of Flotation Concentrate

Detailed environmental analyses of the treated cyanide tailings from cyanidation of flotation

concentrate are listed in Table 12.

Key analyses can be summarized as follows:

As 1.0 6.54 - 2.7% 2.04
Cu 0.18 0.17 0.05 0.40 0.016
Fe 29.4 0.045 0.30 3.46 0.005
Hg <0.00003 <0.0001 - <0.0001 <0.0001
Mo <0.001 0.080 - 0.062 0.016
Ni 0.017 0.017 - 0.21 0.012
Pb 0.037 <0.005 0.05 0.056 -

Zn 0.052 <0.001 0.50 2.25 <0.001
CN, - 0.27 0.1 0.23 0.040
pH - 8.65 6.5 t0 8.5 5.16 8.14

NOTES:

1. Limits for tailings supernatant discharge to Ladner Creek specified in the previous pollution control permit for the Carolin mine
{Permit No, PE-5692, August, 1980). ’
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As noted from the above analysis, the liquid component of the treated cyanide tailings is high in
arsenic (6.54 mg As/L) and is slightly elevated in copper (0.17 mg Cu/L) and total cyanide (0.27

mg CN./L) relative to the limits of the existing licence (0.05 mg Cu/L and 0.1 mg CN./L).

Fish Toxicity Test

The results of the fish toxicity test (96-hour LC,,) completed on flotation tailings supernatant water
from flotation of the Ladner Creek overall composite (Lock-Cycle Test No. 43) are presented in

Table 13. There was zero fish mortality in the test.

MINERALOGICAL EXAMINATION OF FLOTATION PRODUCTS

A two stage flotation test (Test No. 69, see Melis Engineering Ltd. status report dated February
27, 1996} was completed on the Ladner Creek overall composite to generéte flotation concentrate
and tailings for mineralogical examination. The calculated head for the test was 4.39 g Au/tonne
{0.128 oz Au/ton).

The samples were prepared as polished sections by Vancouver Petrographics Ltd. and the
mineralogical examination was completed by Dr. J.F. Harris of Harris Exploration Services.

Pertinent points from Dr. Harris’ report are summarized below.

Rougher Second Cleaner Concentrate (High Grade Concentrate)
The grade of this concentrate [373 g Au/tonne (10.88 oz Au/ton)] was somewhat lower than

previous high grade concentrates produced by two stage flotation. It represented 59.3% of the
gold in the feed and 0.70% of the feed weight. The particle size was in the range of 1 to 80

micrometers with rare coarser grains to 150 micrometers.

This concentrate contained approximately 20% total sulphides, principally pyrite (8%), plus major
accessory proportions of arsenopyrite (4 %), chalcopyrite (4%) and pyrrhotite (3%). There was also
minor amounts of sphalerite {0.2%) and galena (0.1%). Mutual liberation, estimated at 98%, was
good. Native gold occured as grains in the 5 to 45 micrometer range, mainiy locked with pyrite,
arsenopyrite and pyrrhotite. The gold showed no apparent preferential association for any one

sulphide species. Only 3 of the 18 observed gold occurrences were present as liberated grains.

.../15
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The dominant gangue components were silicates and carbonates. Also observed were minor
proportions of a carbon constituent (graphite or pyrobitumen), occurring as liberated grains showing

flaking or concoidal morphology.

Scavenger Second Cleaner Concentrate (Low Grade Concentrate)
The grade of this concentrate [59.4 g Au/tonne (1.73 oz Au/ton)] was as expected, representing
19.6% of the gold in the feed and 1.45% of the feed weight. The particle size range was 10 to

100 micrometers with occasional grains to 150 micrometers.

Unlike the high grade concentrate, this concentrate was composed predominantly of sulphides,
(95 %) with pyrite {77 %), arsenopyrite (14%) and pyrrhotite (4.5%) being the dominant species.
There was minor chalcopyrite (0.5%) and trace sphalerite. There was only a few percent of finely
comminuted silicate and carbonate gangue. Liberation of the sulphides from one another was

essentially complete.

Native gold was much less abundant with only five grains in the 3 to 15 micrometer size range
being observed. Two grains were locked with pyrite, one with pyrrhotite and one with a

pyrite/pyrrhotite composite. One 12 micrometer liberated grain was observed.

Scavenger First Cleaner Scavenger Tails ‘

This tailings product, from scavenger fiotation of the scavenger first cleaner tails, assayed 1.6 g
Au/tonne {0.047 oz Au/ton), representing 2.4% of the gold in the flotation feed and 6.61% of the
weight.

In order to improve the chances of observing gold particles, a sample of this tailings product was
pre-concentrated by leaching with dilute acid (to destroy carbonates) and by heavy liquid separation
using tetrabromethane (S.G. of 2.96). The sink fraction (heavies), representing a three-fold
concentration, was examined as a polished thin section. Unfortunately, there was no detectable

gold in the optical examination.
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This tailings product had a dominant particle size range of 8 to 50 micrometers with scattered
grains to 80 micrometers. The ratio of total sulphides to non-sulphides was estimated at roughly
30%, the sulphides consisting of mostly pyrrhotite {29%) and rare specks of arsenopyrite (0.5%]).
Pyrite was not positively identified and chalcopyrite was essentially absent. The gangue was made

up of silicates (35%), carbonates {25%) and biotite/chlorite {10%]).

Scavenger Tails -

The scavenger tails from the float, representing 75.7% of the feed weight and 6.6% of the goid
in the feed, assayed 0.38 g Au/tonne (0.011 oz Au/ton). The particle size range was 5 to 120
micrometers. Pre-concentration by acid dissolution of carbonates and heavy liquid separation

represented a 20-fold concentration but did not result in any gold grains being observed.

This tailings sample was made up almost entirely of gangue, consisting of quartz and/or feldspar
{(55%), carbonates {35%) and minor chlorite (5%), as well as iron oxides and possible rutile (2%).

The only sulphide present was pyrrhotite (3%).

Interpretation of Gold Losses

Although no gold was observed in the two tailings products, it can be reasonably assumed that
gold losses in Ladner Creek mineralization are associated as locked particles within pyrrhotite since
this mode of occurrence for gold was noted from observation of the concentrates, and pyrrhotite

is the major sulphide mineral in the tailings. Some gold could also be locked with silicates and/or

" carbonates.

Respectfully submitted,
MELIS ENGINEERING LTD.

B C bt

. Meli .Eng. B.C. Fielder
President Senior Process Engineer
LAM/BCF:mb
cc: Tom Adamson

Jim Kermeen 1r0496b7.319)
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LAD CREEK GOLD E Cc
LOTA AD
Su FL DITI (
41 130 328 8.6 8 3.5 8 Test No. 40 but with 40 minute grind instead of 30 minutes
42 250 102.5 225 8.3 10 - - Test No. 41 conditlons on 10 kg float to produce bulk concentrate for cyanidation
43 110 3 8.6 8 3 1.5 Single stage lock-cycle fioat undar Test No. 40 conditions using 8 35 minute grind
44 110 325 8.5 8 3 2 Batch test of Lock-Cycle Test No. 43 (K = 64 um)
45 110 3258 8.5 8 3 2 Test No. 44 conditions bul 25 minute grind {Ke = 101 um}
46 47.5 65 40 8.2 4 5.6/5.3 4.5 Two stage lock-cycle float using Test No. 35 conditions with a 40 minute grind (Regrind K,; = 17 um}
a7 25 77.6 32.5 - 4 2/4 4 Tast No. 35 but using only 208 in scavenger cleaner
48 25 77.5 325 - 4 214 4 Tast No. 47 but regrinding of rougher concentrate and increased scavenger concentrate regrind time prior to
cleaning {Ky = 14 pm}
439 25 77.5 325 - 4 2/4 4 Test No. 47 but using stage grinding for primary grind (Regrind Keo = 18 m)
50 25 ' 47.5 15 - 4 - 4 To produce low grada scavenger concentrate from two stage float for cyanidation
51 102.5 22,5 8.3 10 - - Test No, 44 conditions to produce bulk concentrate for lock-cycle cyanidation test (Primary Grind Ky, = 63 um)
52 102.5 225 8.3 10 - - Test No, 44 conditions 10 produce concentrate for cyanidation optimization tests
58 25 85 40 8.2 4 3.5/5.5 4 Similar to Test No. 50 but scavenger concentrate cleaned twice for producing upgraded scavenger concentrate
for cyanidation
59 100 52.5 45 375 8.2 4 3.5/5.5 4 Test No. 35 but CuSO, addition and PAX replaced with Flex 31
60 600 ] 85 27.5 7.7 [ 3 2 Test No, 44 with CuSO, addition in grind
61 57.5 45 37.5 8.1 4 3/5.5 4 Test No. 35 with Flex 31 instead of PAX on Zona 1 Composite
62 110 32,5 8.1 8 3.5 1.5 Test No. 44 conditions on Zone 1 Composite
63 ' 62.5 72.% 60 8.5 4 3.5/5.3 8 Test No. 35 conditions with Flex 31 instead of PAX on a 65%/35% mixture of Drum 6 and Drum 7 samples.
64 195 52.5 8.5 10 4.3 2 Tast No. 44 conditions on a 6§5%/35% mixture of Drum 6 and Drum 7 samples.
68 102.5 22.5 - 10 3 - Arsenopyrite separation float with fine grlndlﬁ.;; (Koo -onyml, aeration and high pH {pH 12) cleaning with lime
{350 g/t} and M2030 {4.5 g/1}
69 47.5 65 40 8.2 4 5.5/5.3 4.5 Test No. 46 conditions to genserate samples for mineralogical examination
72 72,5 92.5 45 8.5 4 3.5/6.3 8 Repeat of Test No. 63 on a8 65%/35% mixture of Drum 6 and Drum 7 samples
m 75 110 37.85 - 8 3.5 1.5 Repeat of Test No. 62 on Zone 1 Composite
Sg 76 57.6 ) 37.6 45 - 4 3/5.6 4 Repeat of Test No. 61 on Zone 1 Composite
e
2
= r NOTES: ) _
mpmm 1. Tests No. 41 to 52, Tests No. 58 to 60 and Tests No. 68 and 69 were completed on overall composite; Tests No. 61, 62, 75 and 76 were completed on Zone 1 Composite [expected
m head assay of 4,17 g Au/tonne (0.122 oz Au/ton), 0.32% As and 0.06% C{g)]. Tests No. 63, 64 and 72 completed on a composite made up as a 65%/35% mixture of Drum 6 and

Drum 7 samples {expected head assay of 3.46 g Au/tonne {0.101 oz Au/ton), 0.47% As and 0.16% C {(g}].

(1b04961b:7.319)
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TABLE 2

LADNER CREEK GOLD MINE PROJECT
FLOTATION TESTS ON LADNER CREEK COMPOSITES
SUMMARY OF ROUGHER FLOTATION RESULTS

41@ 3.73 2.24 0.23 12.8 7.74 0.80 94.4 94.8 95.6 0.31 0.32 0.019
42 4.77 2.47 0.37 70.3 - 4.20 85.6 - 66.7 0.73 1.51 0.13
44 5.59 247 0.41 41.6 16.9 2.92 93.3 85.9 90.3 0.75 1.70 0.30
45 5.94 | 2.29 0.42 52.0 | 19.0 | 3.44 90.2 85.5 | 84.0 1.07 | 1.88 | 0.35
471 4.78 2.26 0.30 286 | 13.7 | 1.76 93.1 94.0 { 91.8 0.55 | 1.43 | 0.21
4872 414 | 2.21 0.32 25.1 13.5 | 1.94 93.7 94.2 | 934 057 | 1.77 | 0.26
492 5.49 2.48 | 0.37 47.1 | 21.4 | 3.18 94.7 95.3 | 94.3 0.64 | 1.77 | 0.30
502 4.70 - - 59.6 - - 92.7 - - 0.389 - -
51 3.77 - 51.0 - - 89.1 - - 0.44 - -
52 4.17 - - 41.9 - - 92.6 - - 0.34 - -
58@ 419 - - 28.0 - - 94.5 - - 0.46 - -
592 5.82 - 0.40 30.3 - 2.17 92.7 - 96.5 0.62 - 0.11
60 5.16 2.48 0.43 30.8 | 15.4 | 2.61 94.3 98.3 | 96.8 0.57 | 0.66 | 0.14
612 4.37 - 0.32 26.4 - 1.45 21.5 - 68.3 0.75 - 0.24
62 3.75 - 0.32 21.2 - 1.82 92.6 - 93.9 0.50 - 0.20
632 2.49 - - 6.7 - - 79.4 - - 0.88 - -
64 3.50 - . 11.1 - - 91.6 - - 0.53 - -
68 5.17 2.45 0.39 52.0 14.3 3.64 91.0 52.8 84.2 0.51 1.27 0.068
69 4.39 - - 16.9 - - 93.4 - - 0.48 - -
724 3.90 2.60 0.46 17.5 9.69 1.59 88.3 73.4 67.1 0.87 2.16 0.38
75 3.72 2.02 0.25 28.9 8.29 1.99 90.7 48.0 92.0 0.66 1.64 0.18
76'% 3.39 2.01 0.26 24.3 4.81 0.76 84.4 28.2 '| 34.8 0.77 1.90 0.25

NQTES;

1. Total Buik Tails includes bulk flotation tails and first cleaner scavenger tails.

2. Combined rougher and scavenger recovery.

3. Scavenger tail only.

(tb0496b7.319)
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TABLE 3
ADNE EEK G E
L E EE SITES
SUM LEANER FLO ION RESUL
41 3.73 0.23 99.5 1.72 - - 81.7 22.9 - - 4.7 11.8
44 5.59 0.41 203 3.22 387 3.34 82.0 18.0 78.7 9.4 5.1 10.2
45 5.94 0.42 266 3.04 636 2.40 76.5 12.3 70.9 3.8 5.9 7.5
47 4.78 0.30 128 2.00 - - 84.7 211 - - 1.2 9.9
48! 4.14 0.32 184 2.43 - - 79.8 13.6 - - 1.3 6.8
49" 5.49 0.37 232 3.01 - - 85.1 16.3 - - 0.8 4.7
58" 419 |- - 85.3 - 197 - 87.8 - 83.7 - 0.8 -
591 5.82 0.40 75.4 4.14 137 6.03 88.0 70.7 84.4 54.0 0.7 2.0
60 516 | 0.43 97.4 5.38 121 6.02 84.9 56.6 80.7 48.8 4.7 12.5.
614 4.37 0.32 114 2.27 409 2.85 78.4 21.3 75.0 7.1 0.7 6.4
62 3.75 0.32 150 4.27 305 " 6.88 83.6 28.1 79.5 211 3.6 10.5
63 2.49 - 19.6 - 69.2 - 61.8 - 50.8 - 2.6 -
64 3.50 - 27.9 - 83.0 - 83.6 - 76.6 - 3.4 -
68'2 5.17 0.39 545 1.81 - - 76.1 3.4 - - - -
69" 4.39 - 46.3 - 161 - 87.2 - 78.9 - 1.3 -
720 3.90 0.46 95.7 2.47 280 3.68 75.8 16.4 70.1 7.7 1.9 5.4
m 75 3.72 0.25 176 20.2 407 4.41 80.1 225 |. 751 12.0 24 5.0
E’E 76 3.39 0.26 181 0.97. - - 72.2 5.1 - - 2.4 2.1
Ham NOTES:
E 1. Includes cq_rQbined rougher cleaner concentrate and scavenger cleaner concentrate for a two-stage float.

2. Includes 1st Cleaner Con 1 and 1st Cleaner Con 2.
{tb0496b7.319)
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JABLE 4
D L
:10)
Tes 0 4 2.6 5
40 81 4.62 | 0.31 88.8 90.0 79.2 80.7 320 2.10 19.8 2.41 248 2.17 0.57 0.06 0.51
41 50 3.73 | 0.23 | 93.3 94.4 81.7 86.4 99.6 1.72 11.9 1.85 711 1.76 0.31 0.019 0.29
44 64 5.69 | 0.41 93.3 - 82.0 87.1 2032 3.22% | 24,4 3.54 142 3.33 0.75 0.30 0.43
45 100 5.94 | 0.42 | 90.2 - 76.5 82.4 266" 3.042 | 35.6 3.19 182 3.08 1.07 0.35 0.65
60 ~64 5.16 | 0.43 | 94.3 - 84.9 89.6 97.4% | 5.38% | 12.8 2.81 72.3 | 4.61 0.57 0.14 0.35
62 ~64 3.75 0.32 | 92.6 - 83.6 87.3 1502 4,279 7.7 1.89 84.8 | 3.18 0.50 0.20 0.33
64 ~64 3.50 - 91.6 - 83.6 87.0 27.92 . 2.5 - 20.0 - 0.563 - 0.41
75 ~64 3.72 | 0.25 | 90.7 - 80.1 82.5 176 3.36” | 15.9 2.25 136 3.08 0.66 0.19 0.39
NOTES:
1. Represents recovery and g}ade to a combined rougher first cleaner concentrate (Ro 1st Cinr Con) and rougher first cleaner scavenger concentrate (1st Clnr. Scav).
2, Rougher second cleaner {Ro 2nd Clnr) assayed 387 g Au/tonne and 3.34% As in Test No. 44; 636 g Au/tonne and 2;40% As in Test No. 45; 121 g Au/tonne and 6.02% As in Test

No. 60; 306 g Au/tonne and 6.88% As In Test No, 62; 83.0 g Au/tonne in Test No. 64; and 407 g Au/tonne and 4.41% As in Test No. 75.

3. Total bulk tails includes rougher or scavenger tails and first cleaner scavenger tails.
4. Test No. 62 and No. 75 completed on Zone 1 Composite [expected head assay of 4.17 g Au/tonne (0.122 oz Au/ton}, 0.32% As and 0.06% C (g)].
5. Test No. 64 completed on a 65%/35% mixture of Drum 6 and Drum 7 [expected head assay of 3.46 g Au/tonne {0.101 o0z Au/ton}, 0.47% As and 0.15% C (g}l.

(tb0496.b7.319)
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TABLE 5

LADNER CRE LD JEC
RESULT
(Tests No, 35, 47, 48, 49, 58, 59, 61. 63, 68, 69, 72 and 76)

35 4.60 | 0.31 69.6 92.7 66.6 85.8 587 0.65 34.3 3.66 127 3.15 0.50 0.17 0.38
47 478 | 0.30 | 72.3 93.1 68.6 84.7 340 0.42 35.2 2.70 128 2.00 0.55 o.21 0.39
48 4,14 | 0.32 { 70.0 93.7 63.7 79.8 410 0.39 57.9 3.57 184 243 10.57 0.26 0.31
49 5.49 0.37 | 73.2 94.7 70.2 85.1 537 1.11 63.1 4.06 232 3.01 0.64 0.30 0.33

58 4.19 - 71.0 | .93.0 69.5 87.8 2782 - 23.4 - ..85.3 - 0.46 - 0.27
59 5.82 0.40 | 76.7 92.7 74.7 88.0 469 0.66%2 13.1% 4,700 75.4 4.14 0.62 0.11 0.52
61 4.37 0.32 | 75.3 91.5 69.8 78.4 4489 0.87% 16.2% 2.68" 114 2,27 0.75 0.24 0.44
63 2.49 - 40.4 79.4 34.2 61.8 47.1 - 11.4 - 19.6 - 0.88 - 0.73
68® 5.17 0.39 | 91.0 - 68.8 76.1 843 1.60 126 2.1 545 1.81 0.51 0.07 -
69 4.39 - 66.2 93.4 63.7 87.2 81.7% - 21.3® - 46.3 - 0.48 - 0.38
72 3.90 0.46 } 57.6 88.2 56.1 75.8 282 1.09 3341 2.93 95.7 2.47 0.87 0.38 0.57
76 3.39 0.26 } 59.5 84.4 55.3 72.2 354 0.37 | 69.5 1.35 181 0.97 0.77 0.25 0.60

NOTES:

1. Represents recovery and grade to a combined rougher first cleaner concentrate (Ro 1st Clnr Con) and scavenger first cleaner concentrate {Scav 1st Clnr).

2, Rougher second cleaner concentrate {Ro 2nd Clnr Con) assayed 739 g Au/tonne and 0.68% As in Test No. 58; 1,346 g Au/tonne and 1.17% As in Test No. 59; 1,320 g Au/tonne

and 1.61% As in Test No. 61; 334 g Au/tonne in Test No. 63; and 373 g Au/tonne in Test No. 69.

3. Scavenger second cleaner concentrate (Scav 2nd Cinr Con) assayed 20.2 g Au/tonne and 6.50% As in Test No. 59; 52.0 g Au/tonne and 3.34% As in Test No. 61; 32.0 g Au/tonne
in Test No. 63; and 59.4 g Au/tonne in Test No.69.

4. Total bulk tails includes scavenger tails and first cleaner scavenger tails.

5. Test No. 61 completed on Zone 1 Composite [expected head assay of 4.17 g Au/tonne {0.122 oz Au/ton), 0.32% As and 0.06% C (g)].

6. Test No. 63 completed on a 65%/35% mixture of Drum 6 and Drum 7 [expected head assay of 3.46 g Au/tonne {0.101 oz Au/ton}, 0.47% As and 0.15% C {(g}].

7. All tests completed with a 40 minute primary grind (approximate Ky of 50 micrometers), except for Test No. 49 which was a stage grind (20, 7 and 3 minutes) and Test No. 68 which
was done with an ultra fine primary grind {Kg, ~40 micrometers).

8. Arsenopyrite separation test: Ro 1st Clor represents 1st Clnr Con 1 and Scav 1st Cinr represents 1st Cinr Con 2,

(tb0496b7.319)
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ABLE 6
DNE D E
- L Tl ESULTS

43 Overall ~656 1 Rougher Float (8') at natural pH (pH 8.5) with regrind of concentrate (7') ahead of two cleaning stages (2'/1') and scavenger on first
cleaner tails (2°): Flex 31 (110 g/t) and MIBC (31 g/t)

74 Overall ~65 1 Rougher float {8°} at natural pH (pH 8.4) with reg}ind of concentrate (7') ahead of two cleaning stages (3.5'/1,5') and scavenger on
| first cleaner tails (2'): Flex 31 {116.2 g/t} and MIBC (32.5 g/t

46 Overall -60 2 Rougher float {(4'} with two stages of cleaning (4'/1.5°): A208 (67.5 g/t) and MIBC {15 g/t). Followed by scavenger float {4.5), regrind
scavenger concentrate (7'}, two stages of cleaning (4'/1.3') and scavenges on first cleaner scavenger tails {1.5°): A208 {7.5 g/t), PAX
(47.5 g/t) and MIBC (25 g/t). All at natural pH {pH 8.0 to 8.2).

73 Existing ~90 1 Rougher Float (9"} at natural pH (7.9) with regrind of rougher concentrate {18°, Ky;,=11 um) ahead of three cleaning stages
Tailings : {2.5'/1.5'/1.5'} and scavenger on first cleaner tails (1.5'): Flex 31 {125 g/t} and MIBC {45 g/t)

43 Overall Single Stage (Test No. 44 Conditions) 5.54 0.34 - - . . - - 1.38 341 3.77 - - 85.1 0.84

74 Overall Single Stage (Repeat Test No. 43} 4.53 0.32 - - - - - - 2.16 176 3.89 - - 84.2 0.73

46 Overall Two Stage {Test No. 35 Conditions) 5.53 0.34 0.47 834 0.91 2.39 45.6 3.35 2.86 175" 2,95 70.8 19.7 90.5'" 0.53

73 _Erx!?ling Single Stage (Test No. 43 Conditions) 1.97 0.28 - - - - - - 0.88 136 7.4% - . 60.6 0.78
ailings

NOTES:

Calculated grade and recovery for cambined high grade and low grade concentrate.

SI'THIN

HOEE OKIHIINIONI
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BLE
LADNE EEK GOLD MINE EC .
CYANIDATION TESTS FLOTATIO GHER CONCENTRATE

SUMMARY OF RESULTS

pH
70AM 4 0.43 8.0t09.7 0.5 10.31011.5 48+24 0.32 580 230 5.7 6.6 1.29 3.82 49.4 82.9 8.48
708" 4 0.43 841099 1.0 10.31011.6 48 +24 0.32 700 280 6.3 6.6 2.43 3.67 47.3 82.9 8.09
7oC™ 4 0.43 8.4109.5 2.0 10.6 10 11.7 48 +24 0.32 750 350 5.3 6.6 2.79 3.34 45.3 83.2 7.63
710 4 0.39 8.4 t0 9.6 2.0 9.4 to 11.4 48+ 24 0.30 2160 2830 4.5 5.6 15.81 5.30 49.8 88.7 5.65

70A 139 2.92 1.70 6.44 374 350 333 74.7
708 151 10.9 2.20 8.17 543 523 472 21.4
70C 171 27.9 2.30 8.91 969 969 563 35.6
71 - 613 130 6.40 20.0 1,087 906 3,744 90.9

NOTES;

‘1. Tests No. 70A, 70B and 70C were done on reground rougher concentrate {16'/100 glprepared from the Ladner Creek overali composite with an average calculated head of 3.66 g
Au/tonne {0.107 oz Au/ton). The rougher concentrate calculated gold grade was 47.3 g Au/tonne (1.381 oz Au/ton), representing a flotation gold recovery of 91.1% and 7.05% of
the feed weight. ’

Test No. 71 was completed on reground first cleaner concentrate (Kgo ~16 um) prepared from the composite of existing tailings with a calculated head grade of 1.77 g Au/tonne (0.052

2,

oz Au/ton). The first cleaner concentrate calculated gold grade was 49.8 g Au/tonne {1.45 oz Au/ton), representing a flotation recovery of 62.0% and 10.42% of the feed weight.
3. Pre-aeration done in bottle roll.
4. Cyanidation was completed in two stages (48 hours + 24 hours) with a filtration and repulp stage between the two stages.

(tb0496b7.319)
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TABLE 8
E EE
DED U E ESULTS"

MERRILL CROWE CIRCUIT™

Untreated Barren 1,301 1,108 200 70 4.8 77 2 74 <10 - - 836 0.032 <0.1
Treated Barren 0.5 0.3 1.3 <0.1 0.14 0.5 0.2 1,460 127 | 5,660 23 575 | 0.27 0.072
Treated Slurry 0.6 0.4 1.4 <0.1 <0.1 <0.1 1.8 1,210 <10 | 5,020 30 477 | 0.3 <0.01

CARBON-IN-LEACH'

Untreated Slurry 1,345 1,010 161 120 0.9 14.8 51® 183 44 720 7.3 532 | 0.016 <0.1

Treated Sturry 0.8 0.4 0.9 0.14 0.02 0.05 | 53® 1.88 174 10.5 - 761 0.83 0.014
TES:

—_

Liquid analysis is dissolved analysis based on filtration at 0.22 micrometers.

2. CN; assay calculated using CN; = [CNyap+(Fe x 2.795)]

3. Treatment of barren solution and washed leach residue from Tests No. 50 and 51 (see Melis Engineering Ltd. status report dated February 27, 1996). Reagent consumptions were
4.5 g SO,/g CNy,,, and 0.6 g CalOH),/g SO, in the first stage treatment of barren, and 6.0 g SO,/g CN,,,, and 0.6 g Ca{OH},/g SO, in the second stage treatment of residual cyanide

in the combined treated barren and washed leach residue slurry.

4. Treatment of carbon-in-leach slurry tailings from Test No. 52 {See Melis Engineering Ltd. status report dated February 27, 1996). Reagent consumptions were 8.0 g SO,/g CNy,p, 0.2
g CalOH},/g SO, and 20 mg Cu?*/L.

5. Arsenic level in sample of carbon-in-leach tailings as-received was 19 mg As/L. Level increased to 51 mg As/L by the time of testing. Treatment for arsenic removal (ferric sulphate
addition) was not carried out.

m—
"" (tb0496b7 319) .
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TABLE 9

LADNER CREEK GOLD MINE PROJECT
ACID BASE ACCOUNTING MEASUREMENTS

A 9.2 2.42 2.14 74.0 115.0 41.0 9.8
Overall Composite'"

B 9.2 2.42 2.14 74.0 115.0 41.0 9.8
Flotation Tails from A 8.6 1.04 0.85 32.0 120.5 89.0 - 3.8
Flotation of Overall
Composite'® B 8.6 1.04 0.85 32.0 120.3 . 88.0 3.8
Flotation Tails from A 7.2 1.22 0.95 37.3 112.9 75.6 3.0
Flotation of Existing -
Tailings" B 7.2 1.22 0.95 37.3 109.8 72.5 2.9
Treated Cyanide Tailings A 8.2 14.5 12.6 " 443.7 106.1 -337.6 0.20
from Cyanidation of
Flotation Concentrate!* B 8.2 14.5 12.6 443.7 106.8 -336.9 0.20

NOTES:

1.

Overall composite of Ladner Creek underground material made up from the nine drums of samples provided for metallurgical testwork
(seeMelis Engineering Ltd. status report dated December 8, 1995}.

Combined rougher tails solids and first cleaner scavenger tails solids (total flotation tails) from Lock-Cycle Test No. 43 on the Ladner
Creek Overall Composite.

Combined rougher tails solids and first cleaner scavenger tails solids (total flotation tails) from Batch Test No. 71 on the existing
tailings composite.

Solids from combined treated slurry from Test No. 50 (Merrill-Crowe cyanidation of flotation concentrate) and Test No. 51 {(carbon-in-
leach cyanidation of flotation concentrate}. Treatment of cyanide slurry completed by Inco Limited using the SO,/air process.

APP: Acid Production Potential = %S x 30.6.
ACA: Acid Consuming Ability = mL 1N H,SO, consumed x 49/weight (g} of sample.

NACA: Net Acid Consuming Ability = ACA - APP.

(tb0496b7.319)
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TABLE 10
LADNER CREEK GOLD MINE PROJECT
Tallings Uquid
L (mgrLy® .
" n SWEP Test Leachate Rainfall Test Leachats
Dissolved Total (gL ImgrLy™
pH, finsl . - 5.43 7.74
Conductivity, mho/cm - . 464 5.410 436
Total Dissoived Solids - 296 7.040 300
Total Hardness as CaCO, - 149 4,220 232
Total Alkatinity as CaCO, - 1"t 2.200 116
Sutphate . . 103 15.7 118
N, Nitrats {(NO,} . 0.51 0.13 o.o1
N, Niuite (NO,} B 0.051 <0.006 <0.006
N, Ammonia {NH, + NH,) - . 0.30 0.60 0.40
Total Suspended Solids - - 7 - .
Ag 0.50 g1 <0.003 <0.003 <0.001 <0.001
Al N/A 0.036 0.058 0.25 0.044
As 0.18 0.5 0.056 0.042 0.040
Au 0.59 gn . - .
8 <0.0005 0.030 <0.01 <0.01 <0.01
Ba - 0.026 0.026 0.28 0.03
Be <0.0001 <0.0002 <0.0002 <0.0002 <0.0002
Bi <0.002 <0.02 <0.02 <0.02 <0.02
Ca 4.67 47.8 40.9 1,640 75.4
cd <0.0005 0.023 <0.0005 0.001 <0.0005
Co 0.0019 <0.001 <0.001 0.007 <0.001
Cr 0.024 <0.001 <0.001 0.002 <0.001
Cu 0.0028 0.044 0.013 <0.001 <0.001
F . - . 0.030 0.040
Fe 7.99 <0.001 0.071 22.7 <0.001
Ga 0.001 . - . -
He <0.00003 <0.0001 <0.0001 <0.0001 <0.0001
K 0.13 . . .
<0.001 - - - .
Mg 1.60 13.1 1.3 3.0 10.5
Mn o2 0.078 0.078 N3 o1
Mo <0.001 0.031 0.023 <0.002 <0.002
Na 2.56 - - - -
Ni 0.010 0.003 0.003 0.023 0.003
P NIA 0.39 0.39 <0.0005 0.015
Po <0.001 <0.005 <0.005 0.020 <0.005
S {totah 1.05 - - - .
Sl- °_77 - - . -
Sb <0.001 0.004 0.005 <0.001 0.006
Se . <0.005 0.008 <0.005 <0.005
Si 25.2 1.77 1.79 1.77 1.86
Sr B 0.49 0.38 5.47 0.42
Ti 0.34 . .
U . <0.3 <0.3 <0.3 <0.3
\4 <0.10 0.026 0.009 0.029 0.020
w <0.01 - - . .
Zn 0.009 0.006 0.021 0.053 <0.001
CN, - <0.01 <0.01 <0.01
CNeo - - <001 <0.0 <0.01
CN, - - - <0.20 <0.20
CNS - - <0.50 <0.50 <0.50
CNO <10 <10 <10
el 5.49 . -
NOTES;
1. Combined rougher taiis and tirst cleaner scavenger tais (iotal flotation tails) trom tock-Cycle Test No. 43 completed on the Ladner Craex Oversi Compasite.
2. Taillings liquid collected by tiltration ol flotation taitings from Lock-Cycle Test No. 43. Oissolved analysis is based on 0.45 um filtraton.
3. SV:EF test 'lSp::ill Waste E:luailion Procedure, B.C. Reg 63/88) completed by leaching 50 g of tailings solids in 800 mL water using acetic acid 1o control pH at pH 5.0 for 24 nours
an yzing the 1 .
4. IR.inr'\:I: leachata test (ASTM 03987) completed by leachew the tailings solids for 18 hours using a 20% solids(wiw| mixture with pH 5.5 carponic and water and analyzing the resulting
eachate.

{1b0436b7.319)
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leachate.

IABLE 11
LADNER CREEK GOLD MINE PROJECT
ENVIRONMENTAL ANALYSES
. i Tailings Solids Tallings Liquid Dissolvad SWEP Teat Laachate Reinfell Test Laschate
" ‘Arialyte . % : (mg/L)® (mgL1™ ImgnLp=
pH . 8.00 5.53 7.76
Conductivity, mho/cm . 1,100 5,250 757
Total Dissolved Solids - 862 6,900 560
Total Hesdness es CaCO, - 5§33 4,300 418
Tota! Alkslinity as CaCO, - 96 2,326 7
Suiphate . 463 67.5 304
N, Nitrate (NO,) - 0.090 0.021 0.037
N, Nitrite (NO,] . 0.100 <0.006 <0.006
N, Ammonia (NH; +NH,} - 1.50 0.80 0.50
Total Suspended Solids - - . .
Ag 0.50 gt 0.001 0.003 0.001
A 3.65 0.056 0.097 0.040
As 0.13 0.43 0.13 0.073
Au 0.68 g1t - -
B <0.001 0.03 0.06 0.08
Ba L 0.018 0.13 0.017
Be <0.0001 <0,0002 <0.0002 <0.0002
Bi 0.005 <0.02 ) 0.040 0.040
Ca 4.42 170 1.700 146
Cd <0.001 0.0007 0.001 <0.0001
Co 0.002 0.002 0.018 <0.001
Cr 6.47 0.001 0.002 <0.001
Cu 0.007 0.003 <0.001 0.002
F - - 0.040 0.050
Fe 10.7 0.030 §.42 0.064
Ga 0.001 - . .
Hg <0.00003 <0.0001 <0.0001 <0.0001
K 0.22 - - -
<0.001 - - .
Mg 1.68 26.3 14.3 130
Mn 0.13 0.17 213 0.47
Mo <0.001 0.014 0.082 0.005
Na 2.2 N - -
Ni 0.002 0.004 0.017 0.005
14 NA 0.033 NIA NrA
P <0.001 0.002 0.01 N/A
S (total) 1.22 - - -
s* 0.95 - - -
Sb <90.005 0.026 0.011 0.025
Se . <0.005 <0.005 <0.005
Si 23.0 1.10 2.4 1.94
St . 0.59 3.45 ., 032
Ti 0.47 - . .
u - <0.3 N/A NIA
v 0.040 <0.008 <0.01 <0.01
w <0.01 . . B
Zn 0.084 <0.001 0.098 <0.001
CN, . 0.080 <0.01 0.16
CNuso - <0.01 - <0.01
CN, - - N/A <0.2
CNS - <1 <0.5 <0.5
CNO - <1 <0.5 <0.§
LoI 4.99 - - .
$.6. 2.74 - - .
NOTES:
1. Combrned rougher tails and first cleaner scavenger 12ils (totat fiotation tails} from Batch Test No. 71 completed on the compasite of existing tailings.
2. Tailings liquid callected by filtration of flotation tailings from Batch Test No. 71. Dissolved analysis is based on 0.45 um filtration.
3. SWEP test {Special Waste Extraction Procedure, B.C. Reg 63/868} completed by leaching 50 g of tailings solids in 800 mi water using acetic ac:d to control pH a1 pH 5.0 for 24 hours
and analyzing the resulting leachate,
4. Rainfall leachate test (ASTM D3987) completed by leaching the tailings solids for 18 hours using 3 20% solids{w/w) mixture with pH 5.5 carbonic ana water and analyzing the resulting

(160496b7.319)
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IABLE 12
LADNER CREEK GOLD MINE PROJECT
ENVIRONMENTAL ANALYSES
Tailings Liquid
(moiL)
Tailings Solids Slrugated Finel Discharge SWEP Test Leachste Raintail Test Leachate
Analyte *% Dissolved™ {mgnL¥™ (mgnL)= (mg/L}™
pH, final . 8.54 8.65 £.i6 8.14
Conductivity, mho/cm 11,800 9.890 5.070 3.210
Total Dissoived Solids 10,500 8.680 6.540 2,840
Total Hardness as CaQ, 1,300 963 1.e20 1,470
Total Alkalinity as CaQ, 273 278 1,595 $3.0
Sulphate 5,901 4,811 544 1,663
N, Nitrate (NO,) . 423 Rs 355 3.0
N, Nitrite INO;) 1.89 1.70 <0.006 0.13
N. Ammonia (NH, + NH,} - 269 219 4.70 16.1
Total Suspended Solids . . N A
Ag 2.30¢h 0.015 0.008 0.009 0.003
Al 2.23 0.053 0.044 0.64 0.068
As 1.10 5.96 8.54 2.79 2.04
Au 4.99 gn . . .
B <0.001 0.06 0.03 0.05 0.09
Ba - 0.025 0.027 0.12 0.021
Be <0.0001 <0.0002 <0.0002 <0.0002 <0.0002
Bi <0.002 <0.10 <0.02 0.04 0.02
Ca 3.87 504 370 1.4%0 580
cd 0.001 0.0003 <0.0001 0.008 <0.0001
Co 0.015 0.20 0.20 0.034 0.020
Cr 5.22 <0.001 <0.001 0.002 <0.001
Cu 0.18 0.16 0.17 0.40 0.016
F - - - 0.060 0.040
Fe 23.4 0.034 0.045 3.45 0.005
Ga 0.001 . . . .
Hg <0.00003 <0.0001 <0.0001 <0.0001 <0.0001
K 0.13 - - -
L <0.001 - - .
Mg 1.30 109 9.49 2% 4.04
Mn 0.10 0.045 0.031 15.9 0.050
Mo <0.001 0.080 0.080 0.062 0.016
Na 1.50 - - -
Ni 0.017 0.076 0.017 0.2 0.012
P N/A 0.10 0.09 NA 0.030
Pb 0.037 <0.002 <0.002 0.0568 NIA
S (total} 14.5 - - - .
st 12.6 - - -
Sb <0.005 0.036 0.027 0.020 0.065
Se - 0.016 0.016 <0.005 0.005
Si 18.0 1.66 2.28 77 2.69
St - 0.10 0.43 3.0 0.27
Ti 0.42 - - B .
u - <0.30 <0.30 NJA NIA
v 0.040 <0.008 <0.008 <0.01 <0.0V
<0.01 . - -
2n 0.052 <0.001 0.001 2.25 <0.001
CN, . 0.42 0.27 0.23 0.040
CNoyao . 0.080 0.26 . <0.01
CN, - - - <0.20 <0.20
CNS - 520 399 9.49 47.%
CNO . 862 569 <0.50 38.0
L0} 1.7 - .
S.G. 2.91 - - .
NOTES;
1. Combined treated siurry from Tests No. 50 and 51 (Memill-Crowe it of and Test No. 52 (carbon-in-leach cyancation of flotation concentrate). Treatment
compieted by Inco Limited using SO,/air process.
2. Tailings liquid collected by filtration {0.45 um) of treated cyanidation tailings from SO Jair of ate Cyanidation residue slurry.
3. Simulated finel discharge prepared by adding 1.4 L of water to 1 kg of treated laach residue at 15% soli fwi and pling supt atzer seven days.
4, SWEP test {Special Waste Extraction Procedure, B.C. Reg 63/88) completed by leaching 50 g of tailings solids in BOO mL water using acetc aciC 10 controf pH at pH 5.0 for 24 hours
and analyzing the resuiting leachate.
5.

(1b0496b7.319)
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TABLE 13
LADNER CREEK GOLD MINE PROJECT

FISH TOXICITY TEST RESULTS""

FLOTATION TAILINGS WATER'?

Tailings Water (100%)
pH 8.13 - - - 8.18
Dissolved Oxygen, mg/L 9.4 9.2 9.2 9.5 9.6
Conductivity, umhos/cm 382 - - - 379
Temperature, °C 16.0 14.9 14.6 14.0 14.2
Total Hardness, mg/L 166 - - . -
Mortality, % 0 0 0 0 0
Control
pH 8.14 - - - -
Dissolved Oxygen, mg/L 9.6 9.6 9.4 9.6 9.7
Conductivity, umhos/cm 212 - - - -
Temperature, °C 18.5 14.9 148 14.0 14.0
Total Hardness, mg/L 118 - - - -
Mortality, % 0 0 0 0 0
NOTES:
1. Fish toxicity test was a 96-hour LCg, single concentration test (Reference Method for Determining Acute Lethality of Effluents to
Rainbow Trout. Report EPSI/RM/13 July 1990).
2. Flotation tailings water tested was supernatant water from the total flotation tails of Lock-Cyclé Test No. 43 completed on the Ladner

Creek overalt composite.

(tb0496b7.319)
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Athabaska Gold Resources Ltd.
1185 West Georgia St. Suite 1200
Vancouver BC VG6E 4E6

MELIS Project No. 319

Attention: Mr. Jim Kermeen/Mr. Plen Dickson
Dear Jim/Plen:

RE: Ladner Creek Gold Mine Project - Remainin etallurgical Testwork

The latest Melis Engineering Ltd. status report {April 23, 1996) includes all the metallurgical and

environmental work that has been completed to date for the Ladner Creek Gold Mine Project.

Further confirmation metallurgical testwork will be required as part of the formal feasibility to be
completed for the project. As an alternative to running a pilot plant, more extensive lock-cycle
tesfing using single stage flotation, the selected processing option for Ladner Creek, will be
necessary to quantify expected recoveries and concentrate grades for composites of varying head
grades.

Lock-Cycle Testing of Ladner Creek Composites

This lock-cycle testwork can be completed on three composites with head grades of 0.100 oz
Au/ton (3.43 g Au/tonne), 0.125 oz Au/ton (4.29 g Au/tonne) and 0.150 oz Au/ton (5.14 g
Au/tonne). The composites can be prepared from the existing drum samples on a weighted basis
as listed in Table 1.

To confirm achievable recoveries and to quantify the range of gold and arsenic grades in
concentrate it will be necessary to complete two single stage flotation lock-cycle tests on each of
the three composites. Flotation conditions will be the same as the conditions in the two previous
lock-cycle tests, Tests No. 43 and 74. The concentrate produced would be analyzed for key
smelter elements, namely Au, Ag, Cu, As, Sb, Bi, Hg, Ni, Pb, S, Si, Zn, Al,0; and MgO.

/2
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Lock-Cycle Testing of Existing Tailings Composite

Two additional lock-cycle tests will need to be completed on the existing tailings composite to
quantify achievable gold concentrate grades and recoveries, to determine the range of arsenic
levels in concentrate and to provide a detailed analysis of concentrate produced from the existing

tailings.

Cyanidation of Flotatjon Concentrate

Since custom milling of concentrate at the Premier mill can potentially improve overall gold
recoveries by 2% to 3%, gold extraction efficiencies need to be confirmed by carbon-in-leach
cyanidation testing of flotation concentrate from the three composites of different head grades and

from the existing tailings composite.

To generate sufficient flotation concentrate, a 10 kg sample of each composite will be bulk floated
and the rougher concentrate cleaned in two or three stages to provide approximately 150 g of
concentrate for cyanide leaching. The key aspects to address for each concentrate will be
achievable gold recoveries, solution quality, cyanide and lime consumptions, and the potential
impact of arsenic on effluent quality.

Flotation Concentrate Samples for Smeiters _

Smelters will require concentrate samples for their own analysis as part of negotiations to finalize
smelter terms. Two separate 100 to 150 g samples of flotation concentrate from the 0.125 oz
Au/ton {4.29 g Au/tonne) composite (the composite with the expected mill feed grade) will be
prepared by bulk flotation of two separate 10 kg samples and cleaning the concentrates in two or
three stages. A small cut of each concentrate will be retained for check analysis by Lakefield
Research.

Similarly, two 100 to 150 g samples of flotation concentrate will be prepared from the existing

tailings composite.

Flotation Concentrate Samples for Premier

The Premier mine has requested a substantial amount of flotation concentrate to evaluate the
suitability of Ladner Creek concentrates to their carbon-in-leach gold recovery circuit. To generate
1.5 kg of concentrate will require bulk flotation of ten 10 kg lots of the 0.125 oz Au/ton (4.29

Au/tonne) composite, using two or three cleaning stages for each 10 kg sample.

.../3
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Since flotation concentrate from the existing tailings composite may also be sold to the Premier
‘mill, a 1.5 kg concentrate sample from this composite, prepared in a similar manner, will also be
required.

Environmental Analysis
Additional arsenic and copper analysis of flotation tailings water will be obtained on tailings water

from the lock-cycle tests.

Quantities of Composites
The following is the estimated quantities of composites which will need to be made up for testing:

omposite
0.100 oz Au/ton 24 10 - - 34, say 50
0.125 oz Au/ton 24 10 20 100 154, say 175
0.150 oz Au/ton 24 10 - - . 34, say 50
Existing Tailings 24 10 20 100 154, say 175

The above program will provide confirmation of metallurgical efficiencies for the Ladner Creek Gold
Mine Project, which is data required to complete the formal feasibility for the project. Upon
completion of this work a formal metallurgical report will need to be put together to incorporate

all the metallurgical testwork reported to date into a single document.

Respectfully submitted,

MELIS ENGINEERING LTD.

LawrencelA. Melis, P.Eng. Bruce C. Fielder
President Senior Process Engineer
LAM/BCF:mb {L0496c2.319)
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TABLE 1

LADNER CREEK GOLD MINE PROJECT
COMPOSITE MAKE-UP FOR LOCK-CYCLE TESTING

1 0.017 0.009 <0.01 7.44 21.92 5.41
2 0.388 0.74 <0.01 2.62 14.74 5.84
1 3 0.058 0.092 <0.01 6.64 21.16 5.45
& 0.087 0.50 0.14 6.10 20.57 5.48
10 0.030 0.042 0.08 7.18 21.70 5.42
5 0.417 0.93 0.01 2.44 14.18 5.88
7 0.126 0.40 0.17 5.45 19.82 5.54
2 8 0.036 0.18 <0.01 7.06 21.58 5.43
9 0.151 0.13 0.02 5.07 19.33 5.55
Weight (kg) 50 175 50
Total % As ' 0.25 0.30 0.34
% C (g) 0.05 0.05 0.05
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