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INTRODUCTION

In the spring cf 1989 Giant Yellowknife Mines Limited and
the Government of the Northwest Territories entered into a
contribution agreement through a Canada - N.W.T. Economic
Development Agreement (EDA) and specified under a Northern
Technology Association Program (NTAP).

This agreement was for financing a program called the Gold
Recovery Improvement Project. The objective of this program was
to increase recoveries in the milling of refractory ore.

The project was subdivided into several phases which were to
be done sequentially. Phase I was sample gathering, preparation,
and distribution to the various labs. Phase II was an in depth
mineralogical investigation into the gold association of the
Giant ore. Phase III was bench scale testing of the Giant ore to
increase recovery. Phase IV was to pilot test any potential
results obtained by bench scale testing. Phase V was outside the
scope of the program but was to install and commission any new
process derived from this project.

The results contained herein are the efforts of several

groups who completely analyzed the Giant ore searching for ways
to increase recovery.
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Appendix A

STATEMENT OF WORK

1. Introduction

During the past 41 years of operation, Giant has utilized
several metallurgical processes to recover gold from its
refractory ore. The metallurgical steps 1include crushing,
grinding, flotation, roasting cyanidation, merrill-crowe
precipitation, electrostatic precipitation and baghouse
collection. These processes result in an overall recovery of 86
percent.

This relatively low recovery is due to the fact that the
Giant ore is "refractory" (where most gold is invisible and
difficult to recover by cyanide leaching). Increasing the
recovery by 4% would diminish the cost of mining and milling per
kg of gold bullion, also roughly by 4%. This could improve
Giant's competitiveness.

Since in the Northwest Territories, other properties contain
refractory ore as well (Nerco-Con, Noranda/Getty, Tundra) results
of this project, when published, will be of benefit to many of
them.

The thrust of an R&D program from the Canada/NWT Northern
Technology Assistance Program (NTAP) would be to increase
recovery utilizing either improvements in the current process or
new available technology. The choice of technologies to be tried
will depend on the results of the mineralogical tests. A more
detailed program of work for each phase of the project will be
established and submitted for the approval of the Scientific
Authority and the Management Croup after results from the
previous phase are available.

This project will herein be called "Gold Recovery
Improvement Investigations".

2. Objectives

The results of the investigations will allow implementation
of proved technology to enhance the recovery of gold from the
Giant operations. This will eventually increase mining activity
and employment in the NWT, raise Giant's competitiveness and help
other NWT mines to overcome problems in the milling of refractory
ores.
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3. Scope of Work

Phase One of the project was completed in 1988/89. The
remaining work to be done can be broken into several phases as
follows:

Phase 2: Mineralogical investigation to determine the
mineralogical distribution of gold in a head and tailing sample
from Giant Yellowknife.

The objectives are as follows:

1. To identify the minerals and determine their
proportions in the samples.
2. To identify the sulphide mineral(s) which

concentrate(s) the "invisible" gold by quantitative ion
probe microanalysis.

3. To determine a mineralogical balance for gold in the
composite sample.

4. To examine the tailings sample and determine the
minerals and their proportions.

5. To determine the process mineralogy of gold for the

samples and provide suggestions how gold recovery may
be improved int he context of the current processing
procedures or with the use of alternative technologies.

Phase 3: Bench scale testing to optimize recovery of
Glant's current process as well as test new technology.

Phase 4: Pilot testing of the processes identified in

Phase 2 which give increased recovery.

Phase 5: Implementation of the Gold Recovery Improvement
Investigation.

4. PY Requirements
Phase 2 12 man weeks
Phase 3 30 man weeks

Phase 4 12 man weeks
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Budget

XN

Phase

(93]

Phase
Phase 4

Phase &

Timetable

Phase
Phase
Phase
Phase

Investigat

-will «cost an estimated $30,000 to

complete,

including manpower and laboratory costs.

-will cost an estimated $70,000 to
including labour and laboratory costs.
-will «<cost and -estimated $50,000 to
including labour, equipment and reagent
-implementation will be internally
Giant.

Phase
Phase
Phase
Phase

Phase

complete,
complete,

3.

funded by

or Coastec

2 April-June 1989

3 May-August 1989

4 September-0October 1989

5 1990

ors

1 Giant personnel

2 Western University

3 Lakefield Research

4 Research Productivity Council
Research depending con results obtained from
Phase 3.

5 Glant personnel
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SUMMARY

The results of the program has led Giant into several areas

of further research. One is upgrading of the scavenger
concentrate utilizing column flotation which could improve
overall recoveries by 1%. Potential increases in carbon plant

recovery are possible by use of 1lime to remove arsenates which
lock up cyanidable gold. Cyanidation of mill tailings indicated
higher recoveries of 2% overall but proved to be uneconomical in
the mill and detrimental to conventional recoveries at the
Tailings Reclaim Plant.

The testwork has shown that a 4% increase in recovery 1s not
an economic reality and the milling operation is performing
efficiently with only minor recovery increases being possible.
The program has shown however, the importance of mineralogical
research into gold analysis to understand the application of unit

processes for recovery. The identification of gold association
down to 100 angstroms allows for the rationale of our current
process and verifles the previous thinking that gold 1in

arsenopyrite is in the form of solid interstitial replacement on
a molecular level where an arsenic atom is replaced with a gold
atom.

The following conclusions have been summarized by the
mineralogical and bench scale testing work:

1.0 MINERALOGICAL (Phase II)
1.1 Feed and Concentrate

- Gold is concentrated in two minerals: native gold and
arsenopyrite,

- The average silver content of the native gold is
6.9 wt%.

- The average submicroscopic gold concentration in
arsenopyrite is 299 ppm.

- Native gold contributes 38.7% of the assayed gold,
arsenopyrite is 59.7%, and pyrite only 1.6%,.

- The majority of the native gold is liberated coarse -
grained and 67.7% wt floats in the Maxwell cell and
rougher concentrate. Over 97% of the native gold is
recovered. 10.7% of the native gold is with quartz,
9.8% in pyrite and 12.4% with arsenopyrites. .
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Of the associated native gold, two forms are lost to
the tailings; relatively coarse grained combined with
quartz (high tails), and combined with fine grained
aresenopyrite (low tails). .

The fine Qrained arsenopyrite (avg. 325 mesh) 1is more

enriched In submicroscopic gold (495 ppm) compared to
the coarser grained arsenopyrite (153 ppm) (avg. 150
mesh) .

The fine grained arsenopyrite floats slower and

accounts for 75.5% of the «contained goldé in the
5cavenger concentrate.

Of the gold 1lost to tailings, the fine grained
arsenopyrite accounts for 80%.

These results lead to the following potential recovery
improvements which are; recover the coarse grained
gold associated with quartz either by direct
cyanidation or finer grinding and recover more of the
fine grained arsenopyrite also by finer grinding.

Roasting

In roasting the submicroscopic gold in arsenopyrite
accounts for more that 90% and native gold with

arsenopyrite is 3%. Pyrite contributes 6.4% of the
gold.
Submicroscopic gold in arsenopyrite is in so0lid

solution and is inhomogeneously distributed.

The ares of high gold concentration (>1000 ppm) are
located in the outer zones of the arsenopyrite grains.

Some calcine particles have a sintered outer layer
which significantly reduced permeability and 1locks
colloidal gold.

Gold is lost to the calcine residue by:

1) within most impermeable maghemite particles
(regrind will not help)

2) in the permeable core of goethite/scorodite
particles and sintered coating (regrind will
improve recovery)

3) in the sintered coating (regrind will have some
effect).
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- Gold recovery improves by regrinding of permeable
particles with sintered coatings.

Tailings Material

- Gold in the current tailings and calcine residue is
the following forms:

1)
2)

3)
4)

5)

6)

Native gold combined with quartz
Submicroscopic and native qgold with fine
gralned arsenopyrite

Colloidal gold in maghemite particles

Colloidal gold in more permeable calcine
particles

Colloidal gold in sintered rims of calcine
particles

Some soluble gold salts

Gold Distribution

- The following gold distribution

of mill feed:

a)

b)

Submicroscopic gold in arsenopyrite 59.
Submicroscopic gold in pyrite 1.
Native gold associated with quartz 4.

Native gold enclosed in fine grained

arsenopyrite 2.

Native gold combined with fine grained

arsencpyrite 0.

Native gold enclosed in coarse grained

arsenopyrite 0.

Native gold combined with coarse grained

in

analysis is on a sample

arsenopyrite 1.3%
Native gold enclosed in pyrite 2.4%
Native gold combined with pyrite 1.4%
Native gold liberated 26.1%

: 100.0%

Gold associated with arsenopyrite 64.5%
Gold associated with pyrite 5.4%
Gold in a liberated form 26.1%
Gold associated with quartz 4.0%
100.0%

- The following gold distribution is on a normal sample
of flotation tailings:

Submicroscopic gold in arsenopyrite 60.9%
Submicroscopic gold in pyrite 1.7%
Cyanidable gold 37.4%
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- The following gold distribution 1is on samples of
flotation concentrate combined:

Submicroscopic gold in arsenopyrite 59.5%
Submicroscopic gold in pyrite 2.1%
Cyanidable gold 38.4%

2.0 BENCH TESTING (Phase III) Lakefield

Full diagnostic testing was done on eight various samples
which include chemical analysisz on sized fraction and gold
assoclation testing. This work verified the mineralogical work
and identified where the gold was associated for methods of
nossible increased recoveries.

Based on this work and mineralogy the bench testing

concentrated on grinding - flotation and grinding - cyanidation.
The following summaries were made.

2.1 Grinding

- 67.6% of the gold in the «calcine residue occurs in the
24-74 micron fraction.

- 2.9% of the gold in the dust treating residue occurs in
the -9 micron fraction.

- 55.5% of the gold in the concentrate/calcine products
occurs in the 24-74 micron fraction.

2.2 Gold Distribution

- The cyanidable gold content rises from 43.7% in the
roaster feed to 81.8% in the transfer dust and 86.4% in
the roaster calcine.

- The calcine residue still had 23% available gbld.

o

- The hot cottrell dust residue has 85.6 of the

remaining gold locked in as arsenates.
- The flotation tailings have 38.8% available gold.

- The classifier overflow has 20.9% available gold.
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FPlotation
Grind/Float

- Gold and sulphur recovery is rapid in the first seven
minutes and then tends to flatten out. This indicates
a long flotation time is required for maximum recovery
and relates to fine grained arsenopyrite after regrind.
Microscopic analysis will identify surface problems
with the arsenopyrite.

- Gold recoveries of 925.3% were achieved with a
recovery of 91.£% and pyrite recovery of @
arsenopyrite recovery of 92.0%.

sulphur
.0

8.0% and

- Gold recovery is linear to both arsenopyrite and pyrite
recovery although the ratios are 1.0 and 0.4 : 1.0
respectively.

- To get a 97.5% gold recovery will require a 97.5%
arsenopyrite recovery and 98% pyrite recovery.

- The dependence on recovery 1is directly related to
arsenopyrite flotation.

- A series of grind/flotation tests were done and Lhe
results indicate that recovery is more dependent on
flotation time rather than grind and extensive grinding
does not increase recovery significantly.

- Pulling a hard float decreases the grade dramatically
but only marginally increases recovery.

- To get maximum recovery without grade suffering will
require cleaning of scavenger concentrate.

- Further analysis indicates a 97% gold recovery reqgulres

99% sulphur recovery. The pyrite recovery was as high
as 99% but arsenopyrite recovery remained at 92% to 95%
maximum.

Reagents

- Soda ash addition showed no effect and is uneconomical.

- Copper sulphate addition point has not effect on
overall recovery.
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- Use of sodium silicate proved to lower recovery when
used.

- Use of Aerofloat 208 showed no effect on overall
recovery as native gold 1is all floated readily with
xanthate.

2.5 Flowsheet Development

- The best analysis of this testing indicated s3low
pulling rates, scavenger <concentrate cleaning and
combining cleaner concentrate with rougher concentrate
for & final product. Finer rougher grinding did not
improve recoveries and a 2nd stage grind gives the best
results. Ultra fine grinding did not improve
recoveries.,

- This led the way to column cell flotation testing for
scavenger cleaning. This feed 15 ideal with a silica
gangue and mainly arsenopyrite sulfide concentrate.

2.6 Cyanidation Testing
2.6.1 Mill Feed

- Very consistent recoveries at 52% gold recovery at 90%

-200 mesh. This is higher than earlier tests of 38% by
Lakefield and Surface Science.

2.6.2 Tailings

- Gold recovery by cyanidation is depcndent on
arsenopyrite present. The higher the arsenopyrite
recovery on flotation the lower the arsenopyrite to
tailings and ‘higher recoveries on flotation and

cyanidation of tailings.
- Fine grinding had no effect on cyanidation recovery.

2.6.3 Feed/Conc/Tailings

- This indicates free native gold floats primarily in the
rougher concentrate.

- Gold in the scavenger concentrate and tailings 1is not
primarily associated with free native gold.
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2.6.4 Calcine Residue

- Finer grinding increased the recovery from 17.4% to
32.8% and to 46.1% with grinding up to 96% -10 micron.

- Gold recovery by gravity concentration 4.5% by Mozley
concentrating and 27.7% by Wilfler concentrating 50% of
the residue. Both results were extremely poor.
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CONCLUSIONS

This extensive program did not yield a significant increase
in gold recoveries of 4% which was the target, but did identify
minor recovery increases. This leads +o the conclusion that the
recoveries being obtained by Giant Yellowknife Mines are the best
obtainable with present technology and economics. Testing did
show some promise in flotation circuit optimization and calcine
residue grind optimization to obtain minor recovery increases. A
pilot plant test on <column flotation is being carried out by
Lakefield to complete Phase IV of the project and finalize the
research.

The program has been a success in the area of refractory ore
knowledge and importance of mineralogical work on ore. This
program has completely defined the association of gold in the
refractory Glant ore. The gold analysis was followed through the
process to identify gold association in Elotation/ roasting/ and
cyanidation unit processes, as well as techniques to recover the
gold.

The work done by Surface Science was confirmed by both Giant
and Lakefield testing and showed <clearly the importance of
understanding the nature of the gold in the ore to identify
potential problems and solutions to milling. Analysis from
Optical Microscepy/Scanning Electron Microscopy and Ion Drobe
Microanalysis can help future potential mines in the Northwest
Territories to successful operations. This report identifies the
basic understanding and handling of refractory gold ore and has
application for reference for current and future operations in
the Northwest Territories.
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ABSTRACT

During the period January 1989 to March 1990, a testwork
program was initiated through a Canada - N.W.T. Northern
Technology Association Program (NTAP). The majority of this work
was - carried out by Surface Science Western and Lakefield
Research. Sample preparation was done by Giant and during the
course of the program several tests were carried out by Giant in
conjunction with the program.

The objectives of +the program were %o allow implementation
of proved technology %o enhance +he recovery cf gold from the
Giant operation. This would eventually increcase mining activity
and employment in the N.W.T., and raise Ciant's competitiveness
and help other N.W.T. mines to overcome problems in *he milling
of refractory ores. ‘

The Giant program included:

a) Verification of results obtained at Lakefield

b) Cyanide roaster products wunder various conditions to
increase recovery

c) Cyanide #3 thickener underflow to reduce sliming to the
roaster

d) Specific sample preparation for Surface Science Western
to accelerate the program and identify gold association

e) Carbon analysis work for knowledge of activated carbon
loading at Giant

£) Cyanidation of mill tailings combined and separated

g) Flotation circuit mass balancing and sample collection

for column flotation pilot testing at Lakeflield.

Page -3-



SUMMARY

The Recovery Improvement Project started in January of 1989
and is essentially complete as of March 1990. Giant initiated
testwork on roaster material in an attempt to increase recoveries
down stream of the roaster. During this time period samples were
collected from various locations in the Giant milling process
(refer to Figure 1). These samples included:

) Flotation Feed
2) Flotation Talils
2) Calcine Residue
4) Roaster Feed
5) Transfer Dust
6) Roaster Calcine
7) Hot Cottrell Dust
8) Dust Treatment Residue
9) Baghouse Dust
0) Gold Loaded Carbon
ll) Maxwell Cell Concentrate
12) Rougher Cell Concentrate
13) ©Scavenger Cell Concentrate

A detailed milling flowsheet (refer to Figure 2) shows the
complexity of the ore milling at Ciant and the need to analyze a
wide range of samples in an attempt to increase recoveries.

The samples were distributed to Lakefield Research and
Juriace Science Western to complete Phase II and III of the
project. In order to narrow the area of bench scale testing,
Gilant continued to wait wuntil Phase II was complete before
proceeding to Phase III.

The mineralogical work required sample screening and
diagnostics which were provided bty Lakefield and Giant. Analysis
proceeded slowly at Western University and by September the gold
association testwork on flotation feed, tails and concentrate

were completed. At this point it was decided to start on bench
scale testing at Lakefield. 1Initial reports from Surface Science
allowed devising of a test program to improve racoveries. By

November the mineralogical work was 75% complete and interesting
results were being obtained by cyanidation at Lakefield.
December marked the completion of the mineralogical work and a

final report was Iissued by the end of January 1990. During
December, work at Lakefield concentrated on grinding and
flotation with marginal successes. Lakefield completed the

program in early March with the exception of a mineralogical
study on flotation tailings from fine grinding and a pilot scale
test on a sample of scavenger concentrate.
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Progress reports were compiled after periods of significant
progress by the research 1labs. As results were obtained, Giant
consulted with Surface Science and Lakefield to direct tasting on
promising work. Two areas of Interest were cyanidation of
flotation tailings and combined tailings, and also flotation
cleaning to optimize the flotation «circuit. Cyanidation tests
commenced at Giant to confirm Lakefield ‘tests and to study
detailed economics and effects for full scale application. Tests
indicated that cyanidation of the flotation tails and combined
tails were not economic although recoveries were on the order of
Do

L0 .

The flotation cleaning flcwsheet Jevelopment led to 3 short
plant test to mass balance *the flotation circuit and cbtain a
large sample cf ccavenger concentrate %o conduct column flotation
worl. This work showed a potential increase of 0.5% recovery and
a potential higher sulphur grade for optimum roaster recovery.

The following is a summary of results of Ciant's testwork
done during the project.

1.0 Roasting

- There was some indication that maximum cyanidation
recoveries were obtained after 1st stage roasting.
This was later disproved by detailed uzampling and
testing by Giant and Lakefield. Recoveriez improve by
5% in the 2nd stage roaster.

- Higher roaster temperatures showed a drop in recovery
of approximately 5% at 1100 degrees F = 90.1% recovery
and at 975 degrees F = 91.7% recovery. This testwork
confirmed the maximum recoveries at 925 degrees TF for
both =stages.

- Tests were done to minimize over roasting in the 1lst
stage and keeping the 2nd stage water above 2 gpm.
This gave excellent results and showed the main control
was to keep the roaster feed sulphur above 20% for the
best results.

- Tests were done at roasting temperatures below normal
at 840 degrees F and 900 degrees F and results showed
925 degrees F was th best operating temperature, at
840 degrees F = 86.2% recovery and 900 degrees F =
89.8% recovery.
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To increase roaster feed sulphur grade, a test was
conducted on cyaniding #3 thickener underflow. This
material contains fines from flotation concentrate and
contains less sulphur. Results indicated recoveries of
58% gold recovery but the high head grade was suspect.

Diagnostics

Cyanidation of the classifier cverflow achieved a 39.6%
recovery. Recoveries were consistent n three size
fractions. ’

Cyanidation of flotation tails achieved ©50% - ©53%
recovery. Recoverlies were the same for finely ground
tails and "as is" cyanidation of tails. This started

the thinking of potential recoveries by cyaniding tails
in the mill or at the Tailings Retreatment Plant.

Cyanidation tests on the calcine residues gave a 95.5%
recovery with optimum roasting conditions.

Four concentrate samples were cyanided and 1lst Maxwell

Cell = 23%, 2nd Maxwell Cell = 32%, rougher concentrate
= 29% and scavenger concentrate = 25%. Finer grinding
of the maxwell concentrate yielded 35% and 326%

recoveries respectively and indicated gold enclosed in
sulphide minerals.

Carbon was analyzed by =pectra analysis. It identified
elements loaded onto «carbon but no standards were
developed to check concentraticns. Arsenic absorbs the
deepest into the carbon and then antimony and then gold
1s closest to the surface. This may explain why
arsenic at 2000 ppm in solution has not fouled the
kinetics of gold adsorbsion/desorbsion in the <carbon
plant.

Tailings

Cyanidation of mill tailings showed recoveries of
60.1%/62.3% and 79%, but it was felt some contaminants
of Treminco ore which is free milling was still present
in the tailings. Further testing showed 56.2% gold
recovery on mill tailings.

Cyanidation of flotation tailings gave recoveries of
52.3% and 51.7%.
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- Detailed testing was done on samples of flotation tails
and mill tailings combined in proportion with TRP
tailings. The combination of the two showed a decrease
in recovery and a high reagent consumptiocn rate. It
was decided not to add the tailings to the Taillngs

Reclaim Plant because of the fouling characteristics of
the material.

4.0 Flotaticn

T =
could Dbe lowered to 0.013 o0z/T and the ccavenger
concentrate would rzeguire nleaning. This test was
repeated on two occasions. Combined with lhigh heads of
0.31 the recovery was 97.2% and 96.3% with a 0.25 head
grade.

- Plant =zampling and *+estin in February =zhowad tails
Z

g Page -7-
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Tel: 403 /873-6301 » Telex: 034-45514 » Fax No: 403 /873-2980

Giant Yellowknife Mines Limited

Yellowknife Division September 22,.1989

Mr. Marek Stefanski
Scientific Authority
FAX: (613) 992-9389

Dear Mr. Stefanski:

Please find the following progress report on< the Gold Recovery.
_Improvement Project. No written reports have been received as yet but the
following is a result of telephone conversations.

a) Work done at Surface Science: Dr. Stephen Chryssoulis

The gold association testwork is complete for the flotation feed, tails
and concentrate samples.

There has not been any progress on the gold association' testwork on the
roaster calcine material. Delays with the ion implantation process is the

cause.
b) Work done at Lakefield Research: -Inna Dymov

The diagnostic testwork for the roaster calcine and hot cottrell dust
samples is complete. The cyclosizer testwork is also complgte. I am

awaiting the results possibly by next. Tuesday.

Should you require further information on the above - please call or fax

me.
Yours truly, .
GIANT YELLOWKNIFE MINES-LIMITED
Brad Starcheski -
Metallurgist-
.BS/s]
c.c. G.B. Halverson

PO. Bag 3000 ¢ Yellowknife ® Northwest Territories ® Canada ® X1A 2M2
(A member of the Pamour Group of Companies)
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G I A N T
Yellowknife Mines Limited

MEMO TO: G. Halverson

FROM: B. Slarcheski

DATE: October 20, 1389

SUBJECT: PROGRESS REPORT CN GOLD RECOVERY ENHAMCEMZINT PROJECT

The Zfollowing is & summary of the mineralogical study o¢f the gold
association in Giant's flotation circuit. It iz essential to know the gold
association in order to devise [lowshest changes to improve recoverles,
The study on the roaster calcine samples was not complete at the <Lime of
our meeting with Dr. Chryssoulis, Cctober 20, 1939.

There was <£four major mineralogical associatiocis dotermined for the visible

gold;

sy within

[T B
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Within the arsenopyrite group it was found that the arsenopyrite exicsts in
twe [lorms, coarse grained >20 um and fine grained. The composition of the
visible gold is native gold wilth an average Ag content of 6.9%

The study also determined the characterizati the visible gold in the
classifier 0/F, high flotation tails, low assayed fiotation tails and the
four flotation concentrates.

Aj Classifier Overflew

The coarse liberated gold 1is the majo:r assuciation. TFlne grainad go d
is associated with fine grained arsenopyrite and quarts. This asscciation
accounts for 5-10% of the total. Cyanidaticn testsz revealed that ta;;t;-
nine percent of .the gold in the overflow could Y+ recovered by cyanidaticon.

B) digh Grade Flotation Tailz: .019 oz/T

There was a number < small gold graing encicscd I tline giained
arsenopyrite-guartz particles. The visible ;31d was also found combined
with guartz and lhese grains were guite large, §C0C um.

e



Page
C) Low Crade Flotation Tails: .014 oz/T :
There was small gold grains enclosed in fine grained arsenopyrite-quartz
particles which was also found in the high grade tailings. No guartz-gold

grains were found.

The gold 1loss appears to occur by encapsulation within f£ine grained
arsenopyrite-quartz particles in both high and low grade tails.
Cyanidation tests indicate that 50% of the gold can be recovered.

D) Concentrates

The first and second maxwell cell concentrates have the visible gold
sociated with the coarse grained arsenopyrite. The <tcugher concentrate
5 080% association with fine grained and 32% with coarse grained
scnopyrite. The scavenger concentrate gold i5 asscciated with the fine
ained arsenopyrite. Cyanidation tests alt Giant revealed the following

CYANIDATICN RECOVERY

15t Maxwell Conc. 23%
2nd Maxwell Conc. 32%
Rougher Conc. 29%

Scavenger Conc. 20%

1

de
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The study also characterized the invisibie 5old in the previous £
samples. The major association of invisible goid was acsenopyr t
3 e

r‘l'

very slight 1.5% contribution from pyrite. The following table illustrates
the breaxdown of the invisible gold in the, coarsc grained and the fine
grained arsenopyrite.
" COARSE GRAINED FINE GRAINE
(%) (%)
Clacsifier O/F 25 5
High Grade Flot. Tails 14 a6
Low Grade Flot. Tails 18 a2
lst Maxwell Conc. 75 25
2nd Yaxwell Conc. 72 23
Rougher Conc. 24 76
SC_‘\/L.AA\:,\_L uullC. }.2 88

‘\‘r::\ ~Y Uﬁ Y

From the results of the gold association we can nuw devise a lesl programme
tc improve the recoveries. Lakefield has been awaiting these results to
begin their testing schedule. The focus of the present test program is to
improve gold recovery as opposed to improving concentrates. The fslilowing
schedule has bequn at Lakefield.

1) The first tlest iz a lab scale of the present £1owsheet with the
addition of cyanidation tests on feed, tails and cuncentrates. rom this
we «can fope to determine the distribution of gold that 1s amenable to
cyanidation.

D) The second test is the current flowsheet with Lhe additien of a
tertiary grind to 90%m -200 Mesh. The product would then be floated and
the tails assayed then cyanided. This would indicale how the finer

liberation szize affects the recovery.

3) The third test would utilize the present C[flowsheet but the
scavenger cencentrate would be pulled quite hard in crder to [loal as much
gold as possible. The sulfide grade of this concentrate would be low 30 a
means i J;gradlng would be utilized such as cycloning and/uvr  a cieaning
cell. . Presently we can't pull too hard as it adverscly affects our

P~

concentrate feeding the rocaster.

4) The fourth test would incorporate jigs to recover the large grains
of visible gold prior tog flotation.
From the resualts of  thes
flowsheet and run a plan

tests at Lakeficld, we can modify the prescut
*'al

rro
rrm

MMJ\

[a B 4
scarcne
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Tel: 403 /873-6301 » Telex: 034-45514 » Fax No: 403 /873-2980

Giant Yellowknife Mines Limited

Yellowknife Division

November 2, 1989

Mr. Marek Stefanski
Scientific Authority
CANMET/Ottawa

FAX: (613) 992-9389

Dear Marek:

Re: Progress Report #3 "Gold Recovery Improvement Proiject"

Late in October, Brad Starcheski and myself were able to gain
significant headway by visiting Lakefield Research and Western University.

Dr. Stefen Crysoullis 1is 75% complete with this project and has
completed the study of our flotation circuit. Please find attached a
progress report by Brad and Dr. Crysoullis' progress report and some
Lakefield tests. With this information we were able to get Lakefield
started on bench scale testwork for possible recovery improvements by

1) cyanidation, 2) finer grinding, 3) concentrate recycle/cleaning. We
have sent a two ton sample of crusher feed to MPSI to do SAG Mill
Amenability by batch testing as a stand alone item.

The mineralogical investigation should be complete and a report made by
December 15, 1989. The Lakefield testwork including calcine work should be
done by the end of December and reporting in January.

One of the outcomes of this program was identification of significant
gold recovery by cyanidation of our tailings. A program to cyanide our
tailings through the Tailings Reclaim Plant 1is being overseen by Doug
Bartlett of Giant. He 1is looking at the cynergistic effects of the
tailings on the TRP plant before going to £full scale application this
spring. This project has a potential value of $1.2 million per year before
costs.

PO. Bag 3000 ° Yellowknife ¢ Northwest Territories ¢ Canada » X1A 2M2
(A member of the Pamour Group of Companies) '
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We should look at getting together to discuss this work by January/90.

I could arrange something during the CMP meeting in January if this is okay
with you.

Should you require further information, please call or fax me.
Yours truly,

GIANT YELLOWKNIFE MINES LIMITED

b b

G.B. Halverson

Mill Superintendent
GBH/sj
Attach.

c.c. B. Starcheski”’
S. McAlpine
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GIANT
Yellowknife Mines Limited

MEMO TO: G. Halverson

FROM: B. Starcheski

DATE: November 25, 1989

SUBJECT: LAKEFIELD WORK - PROGRESS REPORT

Lakefield has done a series of preliminary flotation tests
as per the outlines sent to them.

TEST A: We were hoping to determine the flotation recovery vs
grind size and the cyanidation of the tails vs the size
of the tail particles.

TEST 21: First test done -- head .336 oz/T, tail .023 oz/T
Grind Flot. Sulfur %
-200m Rec. Conc
61 78 23.5
83 89 20.1
88 92 17.1
94 393.9 16.9
TEST 22-25: head .269 oz/T, tail .027 oz/T
Flot. Sulfur Cyanidation
Grind Rec. % Rec.
61 72 20.6 35.5
83 83 16.6 32.6
88 39 13.4 36.9
94 91.3 11.5 32.9

The finer grind improved flotation recovery of the Au from
89% - 91%. The S recovery was only marginally increased 94% -
96.7% when the grind went from 83% to 94%. This was evident in
both tests.

Lakefield will repeat this set. The cyanidation recovery
remained around 32% - 35%.



TEST B:

TEST C:

Page 16

Cleaning of a rougher concentrate.

By going to a cleaning stage the sulfur in the
concentrate increased from 17% to 23% and 13% to 21%.
In test T19 the scavenger tail was refloated to see the
effect. There was a 2% increase in Au recovery.
Sodium Bicarbonate was used a pH modifier in T20 and
the Au recovery was at 94.7% with a tail of .017 oz/T.
The pH of T20 was 9.0.

Lakefield will repeat T19 to ensure repeatability.
Also I've asked them to try a few more cleaning stages
if possible.

Normal flotation flowsheet but with cyanidation tests

on the 3 streams: feed, conc, tail. They will begin
this next week.

Brad Starcheski
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Test No Reagents %% -200 Producls Wetghi Assaye; %, Ta % Distdbution
grE mesh % A= S Spyf{calc)}t Au As S Spy {calc}| Aw
21 135 git CuSO4 61.4 |8 min Rougher Conc| 7.9 8.17 | 2350- 20 t14 | 727 | e8.2 91.6 78.2
100 g/t A343/350{ 82.7 [9 min RougherConc]{ 98 | 762 | 20.10 | 1683 | 102 | a5 | 940 96.1 88.8
i 88.1 |12 min Rougher Cosid t$.4 ! 6.92 | 17.70 14,7 83 { 89.1 | 86.0 97.8 92.1
94.3 [14 min Rougher Cond 120 | 6.67 |_16.50 14 %0 | 9051 967 | 930 | 539
8 min Rougher Tail | 921 | 0.28 | ¢0.27 0.16 271 | 27.3 | t1.8 8.4 21.0
9 min Rougher TaJl | 902 | 0.15 | 0.14 0.07 143 | 155 | 6.0 39 11.2
12 min Rougher Taill 88.6 | 0.11 0.09 0.05 1.02_{ 109 | 4.0 24 7.9
14 min_Rougher Taill 88.0 | 0.10 | o.08 0.04 0.60°] 95 } 39 2.0 6.1
Head {calc) 1000 | 089 | 210 1.72__111.50]100.0] J00.0] 1000 1§ 100.0 | .
22 as T-21 6t.4 |6 min Bougher Conc|{ 8.2 | 7.35 | 20.60 17.5 94 |79 4| 906 33.0 03.4 <
6 min Rougher Tail | 3t.8 | 0.17 | 0.19 0.12 1.67 | 206 | 9.4 7.0 16.6
Hsad {calc) 1000 | ©0.76 | 1.88 1.54 9.23 {100.0] 100.0 ] 100.0 | 1000
23 as 1-21 61.4 | &min Rougher Conc| 7.5 6.6 [ 21.50 105 845 | 8.8 | B59 89.4 757
82.7 |9 min Roughes Conc| 9.6 8.35 | 18.00 153. | B54 | 798| 91.4 93.8 87.0 &
8 min Rougher Tail | 925 | 0.26 | ©p.29 0.18 248 | 31.2 | 14.1 10 6 24.3
9 smin Rougher Tail | 904 | 0.47 | o0.18 0.11 1.35 | 201 | 88 8.2 13.0
Haad {calc) 100.0 ] 0.7 | 1.89 1.56 9.43 [100.0] 100.0] 1000 | 1000
24 as T-21 61.4 |6 min Rougher Conc| 7.5 6.92 | 20.90 17.9 58.8.] 689 | B5.9 89.7 731
82,7 |9 min Rougher Conc| 9.4 6.46 | 17.80 5.1 93.8 | 79.9 | 919 94.6 86.8
88.1 |12 min Rougher Condq 11.7 | 5.60 | 14.80 12.4 794 | 86.t | 947 98.5 91.8 [¢
8 min Rougher Tail J 925 | 026 | D.28 0.17 2.95 | 31.3 | 14.1 10.3 26.9
B min Roughes Tail ([ 90.6 | 0.17 | o.16 0.039 147 | 20t | 8.1 5.4 13.2
12 min_Rougher Tail] 88.3 | 0.12 | o0.11 0.08 0.96 { 138} 53 35 8.4
Head {calc) 1000 | 0.76 | 1.82 150 _J10.121100.0) 1c0.0] too.0 | 100.0
25 as T-21 61.4 (6 min Rougher Conc| 7.3 6.94 | 206D 17.8 91.3 | 66.3 ] 820 85.4 72.0
82.7 |9 min Roughor Conc| 9.8 6.03 | 16.50 14, { 78.7 | 77.1 | ©8.4 90.8 83.3
88.1 112 min Rougher Cond 124 | 514 | 1340 11.2 656 | 83.7 | 913 92.9 88.5
84.3 |14 min Rougher Cond 14.8 | 447 [ 1150 | 855 | 569 fses| s26 | 938 | 813 [
6 min Rougher Tail | 92.7 0.29 0.36 0.24 2,79 | 33.7 ] 180 146 | 28.0 .
8 min Rougher Tail | 90.2 | 0.19 { 0.24 0.15 13.7 | 228 | 116 9.2 18.7
12 min Rougher Tai] 876 | 0.14 | o.18 0.12 1211 163 | 8.7 74 11.5
14 _min Rougher Tai|l 85.2 | 0.12 | 0.18 0.11 0:94:] 134 | 7.4 6.1 8.7
Head {cabc) 100.0 | 676 | 1.83 1.51 9.22-1100.0] 100.0 | 100.0 | ic0.0




Tabis Mo  Fiotation Test Condition 2nd Results -

Page 18

Lakefield Researcn

¥

INHNNSOCd 40 dNHE

XXX

11-24-89 ;12:00PH

Reagenis % -200 Producls Weight Assays; %, qit % Distribution
g/t mesh % As S Spy{calc)| Au A9 S Spy {caic}| Au
82.0 {10 min Rougher OO:J 16.7 - 14.80 - 55.9 - 94.8 - 90.0
15 min Aougher Cond 22.0 - 11.60 - 44.3 - 97.3 - 84D
20 min Aougher Cond 26.0 - 9,90 - 38,0 - 9s8.0 - 58.1
Rougher Talling 74.0 - 0.07 - 0.68 - 2.0 - 4.9
Head (calc) 100.0 - 2.61 - 10.38) - 100.0 - 300.0
85 g/t CuSO4 60.0 |5 min Rougher Conc | 8.3 - 20.20 - 80.5 - 82.3 - 76.3
S8 g/t A343/350 |. & min Rougher Conc | 12.3 - 14.30 - 604 - 86.8 - 85.2
50 g/t CuS04 §0.0 |7 mis Rougher Conc | 13.2 - 13.70 - 59.7 - 89.2 - 89.6
680 gft A343/350 8 min Rougher Conc | 14.2 - 12.90 - 56.7 - 809 - 92.2
11 min Rowgher Cond 18.0 - 11.50 - 511 - 91.0 - 93.8
14 min Rougher Cond 19.9 - 9.84 - 429 | _ - 9t1.7 - 85.0
Rougher Talling 91.7 - 0.21 - 0.54..{6 - 8.3 - 5.0
Head {caic) 100.0 - 2.03 - 872 - 100.0 - 100.0
BS ght CuS0O4 60.0 |Clsaner Conc "B8.7 978 | 23.90 19.7 123 | 834 | 91.6 81.8 86.4
50 git A343/350 Scav Cone whv&» 97 | 716 | 1790 | 40 | 8831 888 | 954 94.9 90.6
50 g/t CuS04 80.0 (Cleaner Tail 3.0 1.38 2.13 1.54 129 53 3.7 3.1 42
60 g/t A343/350 Scay Tail 80.2 D0 0.08" 0.05 0.97 | 11.2 4.6 51 o4
Head (calc) 100.0 | 0.7% 1.78 1.4 9.35 | 100.0} 100.0 1006.0 100.0
Refloaled Scav q&_ﬁ Scav Conc 2 1.9 0.87 0.82 0.5 10.4 ) 2.0 0.9 0.8 2.2
Scav Tail 2 88.3 0.08 D.08 D.05 0751792 3.7 4.2 7.2
Hoad [Scav Tail} 90.2 0.10 .09 0.08 D95 | 11,2 4.6 5.1 9.4
, 35 kgt Na2CO3 | 80-80 |Cieanss Conc 7.6 3.02 | 20.80 16.9 113 1 504 | 940 - 84.8 gi.1
85 ght CuSC4 Scav Conc Poﬁf 119 } 8.00 | 13.70 11.1 745 | 945 | 97.4 35,8 94.7
50 g/t A343/350 Cleaner Tail 4.3 6.72 1.32° 1.01 7.9 4.1 3.4 3.2 3.7
50 g1 CuS04 Scav Tail 88.1 0.05 .05 D.03 0.58 | 5.5 2.8 2.0 53
B0 git A343/350 N ety ,
, Head {caic) 500.0 | 0.76 1, - 3.35 3.35 | 100.0} 100.0 100.0 100.0

ENT BY:Xerox Telecopier 7020
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O
=4 Cyanidation Test Resuhs
jall
Sample Test No - Grind pH Reagent Cons, kg % Rec’y | Residue | Head{calc) [Head (direct}
% _-200mesh NACN CO Au at Au | agft Au o/t Au
Fiot Feed 7 . 58.5 11.0 0.20 0.60 30.9 7.23 10.50 8.90
s Flot Tail 8 84.6 11.0 0.08 0.22 388 | o0.60 0.98 -0,73
g Mill Feed 11 90.8 11.0 1.05 0.74 ﬁ.ﬁ 4.63 9.53-239 9.75 295
S Mill Feed 12 90.8 8.5 1.23 000 | {514/ | 478 9.83-272]  9.75 25
o 6 min Ro Tail{T-22) 22A 61.4 10.0 0.80 0.16 355 . 1.67 1.86 041 1.67
Lo 9 min Ro Tail (T-23) 23A B2.7 10.9 0.80 0.22 32.6 0.97 1.44:0 138
o 12 min Ro Tail {T-24){ 24A 88.1 10.0 0.78 0.22 3839 80.5903 0.94 0.96
% 14 min Ro Tail (T-25)| 25A 85.0 10.0 0.82 0.22 32.9. 0.65.04]  0.97.0%° 0.94
WM
B
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G I ANT
Yellowknife Mines Limited

TO: G. Halverson
FROM: B. 5tarcheski
DATE: December 7, 1989

SUBJECT: PROGRESS REPORT: GOLD RECOVERY ENHANCEMENT PROJECT

The gold association work is complete at Surtface Scilence. I
am awaiting a final report from Dr. Chryssoulis who is away until
the third week in December. ! hope to have the report by the end

of December.

The testwork at Lakefield is coming along guite well. They
have run some flotation <tests as per our aquidelines and have
received some promising results.

The test series to determine <£flotation recovery versus
liberation size has illustrated higher recoveries at £finer
liberation size. Lakefield is presently performing tests to show
the repeatability of the results. The results of the first three
tests can be seen in Figure L.

The test series to determine the ettects ot cleaning a low

sulfur grade concentrate are also underway. Thev have been able
to produce a cleaner concentrate at 30% sulfur from a
rough/scavenger concentrate of 13%. The gold recovery however

was poor and this may force us to recyclie the cleaner tails to
recover the gold.

There has been some testwork started on the calcine samples
such as fine grinding —gravity separation. The results from the
preliminary tests were not very promising. I am waiting to
receive the gold association results from Chryssoulis before
initiating a test programme.

The completion date <for the flotation work 1is December 31,
1989, and for the calcine samples January 30, 1990. The costs
update from Lakefield is $£14,489.49 which covers research and
analvtical charges. I have not received a bill from Surface

Scilence as yet.
o n f-'
'L A A

B. Starcheski
Metallurgist
BS/si
Attach.
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Flotation Recovery vs Grind Size
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GIANT
Yellowknife Mines Limited

MEMO TO: G.B. Halverson
FROM: B. Starcheski
DATE: December 21, 1989

SUBJECT: PROGRESS REPORT ON GOLD RECOVERY ENHANCEMENT PROJECT

Over the month of December quite a few flotation tests were
performed at Lakefield and this report is a summary of those
tests.

The biggest thing that sticks in my mind is why can't we
lower the tails below .015 oz/T. During the course of this
testwork there has been only two (2) tests out of eleven (11)
which came close to .015/.016 o0z/T. The rest have been all over

the place. The gold recoveries have ranged from 90%-96% but
there has not been anything higher. I was hoping to be able to
bring the tails down to .0I10 - .011 oz/T.

The one positive result so far is the idea of cleaning. It

looks very promising to upgrade a low sulfur grade concentrate.
Some of the main results are listed below.

1) The affect of finer regrind sizes shows an increase of
93% - 95%.

2) The affect of primary grind size increases the gold
recovery from 91% to 96%, the sulfur recovery increases
from 95% to 98%. But the grades of both are

substantially lower in the concentrates.

3) Cleaning of a 5% S scavenger concentrate to a cleaner
concentrate of 35% S. The gold loss in the clean tails
was 1.86 0z/T which would indicate a recycling of the
cleaner tails.

4) The presence of Aeroflot 208 did not improve the free
gold recovery.
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Results:
TEST A: Affect of regrind size on recovery.

The liberation size has a marginal affect on the flotation
recovery. Figqure 1 shows the grade/recovery curves for the tests
done in this series. T15 is a basis on which the other tests are
compared to. Tl15 was a normal flotation test following the
circuit parameters. T21, T25, T26 are all shifted to right and
upward which would indicate the trend we hoped to see. T21 and
T26 were at higher head grades and this would account for part of
the shift. T26 was run longer and the gold recovery increased
from 93% to 95% which would 1indicate an influence of longer
flotation, retention time in the «circuit. The retention time
would be affected by tonnage surges which are present in the
mill. T33 shows a higher Au recovery but at the expense of
grade. The concentrate was 39% wt - which is guite high but the
tinal tails were at .013 o0z/T which is encouraging. We may
possibly be 1looking at pulling all the concentrates hard then
cleaning them all.

TEST B: Cleaning of low grade concentrate.

Table B contains the results for this series of tests. From
Table B it is clear that we can produce a high grade sulfur
concentrate from a low grade concentrate. T34 shows a scavenger

concentrate at 5% S being upgraded to 35% S. The gold losses are
high so the cleaner tail would have to be recycled possibly to
the cyclopak.

TEST C: Cyanidation of flotation products.

This test series is at a lower priority than A and B so

there 1is a small quantity of data available. The following
cyanidation recoveries were achieved:

Rough Conc. 54%

Scav Conc. 40%

Scav Tails 38%

The rougher and scavenger recoveries are somewhat higher
than the ones from Chryssoulis' study. The presence of free gold
would be the major cause. The scavenger tail recovery falls in
line with Chryssoulis' study but is quite a bit lower than what
I've got on plant samples. The plant =samples reveal a large
discrepancy in the calculated and assayed head grades of 30%.
With the assays being the lower values. If one was to use the
assayed heads the recoveries would drop from 50% down to 35%.

TEST D: Affect of Aeroflot 208 on the flotation of free gold.
A set of tests were run using Aeroflot 208 to try and float

the free gold. There was not significant advantage found. Table
D and Figure 2 give a representation of the data.



TEST E: Affect of primary grind on flotation recovery.

The primary grind was varied at 53, 56, 64, 72% -200m in
order to, determine the affects of recovery. The data 1s
contained in Table E and graphed on Figure 3 for the gold and
Figure 4 for the sulfur. From the data it appears that finer
primary grind increases the recovery of both gold and sulfur.

Gold from 91% to 96%
Sulfur from $5% to 98%

The drawback of the finer grind is that the concentrates are
very low grade. The finer grinds produced more gangue which
floated off thereby dropping the Au and S grades.
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Giant
YELLOWKNIFE MINES LIMITED

Page 234
TO: G.B. Halverson
CC: B. Starcheski
FROM: M.E. Goodfellow
DATE: January 27, 1989

SUBJECT: Roaster Product Cyanidation Testwork

N PR CY WE Y

Summary:

Testwork was conducted on samples of transfer dust and
roaster discharge to verify gold cyanidation recoveries obtained on
split samples sent to Lakefield.

The transfer dust samples which underwent standard
cyanidation obtained the highest gold recovery at 92.24% Au after 24
hours of leaching. Lakefield results, obtained 94.5% Au after 24 hours

leaching. The roaster discharge sampled obtained 91.84% Au while
Lakefield test obtained 86.3% Au. The results of this gold testwork
verify Lakefield's testwork of cyanidation recoveries. Further

testwork is required to verify that single stage roasting is more
efficient than two stage roasting in terms of gold recovery.\\

e

Purpose:

To verify gold cyanidation recovery results obtained by
Lakefield Research on samples of roaster discharge and transfer dust
and roast discharge samples.

Procedure:

Standard cyanidation tests were run on 2 - 200g samples of
transfer dust and 1 - 2009 roaster discharge sample. The procedure
followed 1s attached. No prewash was conducted on one sample of

transfer dust (TDl). The Winchester acid bottles were rolled uncapped
for the entire 48 hour test.
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CYANIDATION TESTWORK

STANDARD METHOD
Weigh 2 - 200g samples for duplicate cyanidation testwork.
Wash and filter each sample with 500 - 1,500 mL water.

Retain filtrates for the Au and As assay. Assay for Fe also if
filtrate is highly coloured.

Weigh the wet filter cakes to determine their moisture content and
place in a Winchester acid bottle. Pump with tap water to 33%
solids. If the sample is dry, pulp with 400 mL of tap water.

Add lime (Ca0) to raise the pH to 10.5.

Add 10 1b/ton sodium cyanide (NaCN) for calcines and concentrates.

Roll sample for 1.0 hour.

Withdraw samples to check pH to 10.5. Add sodium cyanide to

‘maintain a free cyanide strength of 1.0 lb/ton for calcines and

10.

11.

12.

13.

14.

15.

1s6.

17.

NOTE:

concentrates.
Roll samples for a further 23 hours. (24 hours total)

Follow Step 8 again but submit a sample (760 mL) for the Au and As
analysis. (if required)

Roll the samples for a final 24 hours for a total leach time of 48
hours. '

Filter samples to separate pregnant solution.

Wash the filter cake with 1,000 mL tap water. Obtain a separate
wash sample.

Assay both solution samples and solid residues for Au and As.

Determine the cyanide (NaCN) strength and pH for each pregnant
solution.

Data and calculations for this testwork should be, reported in the
form CYANID.FRM.

All assays should be recorded in the mill testing assay report
(MILLASSY.FRM) .

The winchester acid bottles are rolled uncapped for the
‘entire test.



Results:

Test and assay results are attached.

For the transfer dust sample with no prewash, gold
recovery after 48 hours leaching was calculated to be 88.78% Au with a
residue assay of 0.300 oz/ton Au. The calculated headgrade was 2.674
oz/ton Au. The assayed headgrade was 2.127 oz/ton Au. The calculated
recovery after 24 hours leaching was 89.04% Au. For this sample 18.5
1b/ton Ca0 and 8.5 1lb/ton NaCN were consumed.

For the transfer dust sample which was prewashed, gold
recovery after 48 hours leaching was calculated to be 91.84% Au with a
residue assay of 0.200 oz/ton Au. The calculated headgrade was 2.450
oz/ton Au. The assayed headgrade was 2.127 oz/ton Au. The calculated
recovery after 24 hours leaching was 92.24% Au. For this sample 7.5
1b/ton Ca0 and 8.7 lb/ton NaCN was consumed.

The roaster discharge sampled achieved 90.68% Au recovery
after 48 hours leaching with a residual assay of 0.21 oz/ton Au. The
calculated headgrade was 2.255 oz/ton Au. The assayed headgrade was
2.303 oz/ton Au. The calculated recovery after 24 hours leaching was

91.26% Au. For this sample 5.0 lb/ton Ca0O and 8.65 lb/ton NaCN were
consumed.

Conclusions:

1. The transfer dust which had been prewashed obtained the highest
cyanidation recovery at 92.24% after 24 hours leaching. The roast
discharge sample achieved 91.26% Au after 24 hours leaching.
Lakefield testwork on transfer dust achieved 94.5% Au recovery
after 24 hours. Lakefield testwork on roaster discharge obtained
86.3% Au recovery after 24 hours.

2. The results of this testwork are sliqghtly lower than the gold
recoveries obtained from the samples sent to Lakefield. In both
tests, the transfer dust material obtained a higher gold recovery
than the roaster discharge sample. The gold recovery results
obtained by Lakefield on roaster transfer dust and discharge
samples are verified in this testwork.

3. Calculated reagent consumptions were as follows:
CaO(lb/ton) NaCN(lb/ton)
TD1l(no prewash) 18.5 8.5
TD2 8.7 8.7
R1 5.0 8.65
Trans. dust Lakefield 9.44 4.8
_Roaster Disch. Lakefield 3.60 7.52



Page 27
For the testwork conducted at Giant, cyanide consumpgion was
similar for all samples. Without the prewash stage, which is
analagous to Giant's wash thickener, lime consumption doubles. In
Lakefield testwork, less lime and cyanide were consumed.

4, Further <testwork -~ should be conducted on samples of transfer
dust and roaster discharge material to verify that single stage

roasting 1s more efficient than two stage roasting in terms of
gold recovery.

Discussion

The results of this testwork verify the results obtained
by Lakefield on samples of transfer dust and roaster discharge.
Lakefield obtained slightly higher gold recoveries than the Giant
testwork. Lakefield added oxygen to the samples by an air lance. No
oxygen was added to the samples tested at Giant. The extra oxygen may
acocunt for the higher recoveries obtained by Lakefield.

Further testwork is required to verify that single stage

roasting is more efficient than two stage roasting in terms of gold
recovery.

8 Heoolfllo

M.E. Goodfellow
Project Metallurgist
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TRANSFER DUST

GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

Sample Code #:

701

Page
Date of Test: November 21, {988

REF: CYANIDI.FRM
Initial
Size = 200,0 g | Reagents { Hour Rell After 24 Hrs, After 48 Hrs | After Hrs
ph = 3.3 ) Ca0 = t.45g | pH = 10.0 pH = IETE__ pH = ];T;—_ pH = o
12005 | NaOh = 10.0 Wb/ O = 200 1b/E | O = LESIbE | OV ¢ LSO IE| D0 = I/t
H20 - .400 al | Other = o Tit = —_Ig—.mL Tit = 80 al Tit = . ab | Tit = —w———mQL
Other= o pH to 10,3 Other ::-_——- Other :—_—-_- Qther ::—_~_- Other =
Added 0.2 g Cal | Added 0.2 g Cal
pH to 10.7 pH to 11,0
Sample Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
Preg 422 ol 134,933 ng/L| 14.743 ng 80.48 1| 23,90 ng/L 10,920 ag 0.33 1
Wash 1,000 al| 1.321 mg/L 1.321 g 8.30 1 £.90 ag/L £.900 ng 0.2t 1
Total 1,422 ml{11.437 mg/L} 16.264 ng 88,78 1| 12,34 ag/l 17,830 mg 0.34 1
Residue 200 {10,275 mg/t 2,085 ng .22 1 1.64 1 3,280,000 mg 99.46 I
Calc Head 200 g/91.395 ¢/t 18,319 ag 100.00 1 1.65 1 3,297.830 mg | 100,00 I
Assay Head 200 ¢172.838 g/t 14,568 g .44 1 2,880.000 ng

Note: Preg (al) = Preg + Tit

C-mple Test Outlines:

38



-.aplet

TRANSFER DUST

GIANT YELLOWKNIFE MINES LIMITED

- C

YANIDATION TESTS

Sample Code #:

102

Date of Test: November 2{, 1988

Page

REF: CYANIDI.FRM

Initial

Size = 200.0 g | Reagents I Hour  Roll After 24 Hrs, After 48 Hrs | After Hrs
pH = m—grg— Cal = 0.43g | pH = 9.9 pH = IBTI—— pH = _;?;_- pH = -
A0 | MO s 10.0 16/ O = 200 b/t | OV ¢ L7 Ibk | O = L0 Wt o e ot
H20 = 400 al | Other = o Tit = ——Ia_—mL Tit = 80 al Tit = e al | Tit = al
Others= o pH to 10.6 Other :"‘“‘ Other = Other ;—____ Other ;"“““‘

Added 0.2 g Cal | Added 0.1 g Cal
pH to 10.9 pH to 10.5
\
Sample Cal;ulations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

Pravash 500 at| 0.007 mg/L 0.003 =g 0,02 I 30,0 mg/L 13.000 ng 0.43 1
Preg 422 al133.908 mg/L| 14,309 ag 83.23 1] 34.4 ng/l 14,517 g 0.44 1
Wash 1,000 al] 1,103 mg/L 1,103 &g 6.37 1 8.7 ag/l 8.217 nmg 0,26 1
Total 1,922 al} 8.020 mg/l] 13.413 g 91.84 1| 19.88 ag/L 38,217 ag .13 1
Residue 200 g| 6.830 mg/L 1,370 g 8.16 1 {.64 1| 3,280,000 ag 98,13 1
falc Head 200 ¢{83.923 g/t{ 16,783 ag 100.00 1 1.66 1| 3,318.217 mg| 100,00 X
Assay Head 200 g|72.838 g/tf 14,968 mg 1.44 1| 2,880,000 =g

21 Preg (al) = Preg + Tit

Sample Test OQutlines:

-

39



GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS Page 40

Date of Test: December &, 1988

wanple:r  ROASTER DISCHARGE

Sapple Code #: R!

REF:  CYANIDL.FRM

Initial
Size = .200.0 g | Reagents | Hour  Roll After 24 Hrs. After 48 Hrs | After Hrs
g = 8.7 Cal = 0,25 ¢ | pH = 10.3 pH = IBTE—— pH = IBTE_— pH =
1-200= NaCN = 10.0 1o/t O = 2,85 1o/t | OV = 175 Ik | O ¢ LaS | N s lus
H20 = 400 ol | Other = - Tit = -_;6—_mL Tit = 80 al Tit = —jjjj- al | Tit = sl
dthers pH to 10.3 Other :————— Other ; Other :—__—_. Qther ;——*——-
Added 0,25 g Cal
pH to {1.2
b
Sample Calculations:
Bold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
Prevash 300 ali 0.007 mg/L 0,003 ng 0.02 1 3.9 mg/lL 1,950 ng 0.06 X
Preg 413 0l]29.392 mg/L] 12,221 g 79.13 1| {7.0 mg/l 7.021 ng 0,22 1
Hash 1,000 atj 1.781 mg/L 1,781  ng 11,33 1 9.8 =g/l 9.800 ag 0.30 1
Total 1,913 ol 7.321 mg/i| 14,005 ag 90.68 1 8.79 ag/L 16.821 ag 0.32 1
Residue 200 gf 7.193 mg/L 1,439 a9 .32 1 1,61 1] 3,220.000 ng 9%.91 1
Calc Head 200 g{77.218 g/t| 15.444 ag 100.00 1 1,63 1| 3,235,992 mg | 100.00 1
Assay Head 200 g{78.889 g/t] 13.778 ng 0.46 1 92.000 ng

-

g: Preg (ml) = Preg + Tit

Sample Test Outlines:



MILL TESTING ASSAY REPORT

'SAMPLES FROM

Page 41

.Iransfer Dust el DATE ASSAYED, November 25-88
Sample Number o oo Fe S As | SR Cu
TD 1 Preg 24 Howx 1.05 14. 6ppm 23.4ppm| 162
48 Hour 1.02 14. 2ppm 25.9ppm| 135
Wash L0444 2.7ppm 6.9%ppm
TD 2 Preg 24 hour 1.05 19.1ppm| 31.2pprebcdRmm | 136
48 hour .99 21,0ppm 3.4 | 131
Prewash .0002 18.7ppm 30. Oppm
Wash .0322 3. 8ppm 8. 7ppm
| D 1 Residue .30 .30 26.00% | 5.19 |[1.64% | .12
- TD 2 Residue .20 .20 27.25 | 7.04 [L.e4 | .12

W.L. Richardson
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AMPLESFROM .. Testimg DATE ASSAYED December 988 ...
Sample Number ot s Fe S As Sb Cu
RL Prewash .0002 1. Oppr 3. 9ppm
Rl Preg-24 Hour .936 38.4ppry 26. 6ppm
48 hour . 864 37.9ppr] 17.0ppm RP: 100
Wash .052 4. 7ppm 9. 8ppm
Residue 21 .21 28.25 2.35 l.ﬁl .18

W.L. Richardson

Aaaaviar
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Gliant
YELLOWKNIFE MINES LIMITED

MEMO TO: G.B. Halverson

FROM: B. Starcheski
DATE: February 14, 1989

SUBJECT: CYANIDATION TESTS ON LABORATORY ROASTED SAMPLES

SUMMARY:

Testwork was conducted on laboratory roasted roaster feed samples
on February 7, 1989. The temperature for this test was 1100F.

Duplicate cyanidation tests were conducted. The average gold
cyanidation recovery after 48 hours leaching was calculated to be
90.10% Au. The average residue assay was 0.30 oz/ton and the
average calculated headgrade was 2.83 oz/ton Au. The assayed

headgrade of the sample was 2.46 oz/tn Au. The average reagent
consumptions were 10 1lb/ton NaCN and 6.0 lb/ton CaoO.

B. Starcheski
Plant Metallurgist



Sample:

GIANT TELLOWKNIFE MINES LINITED

CYANIDATION TESTS

ROASTER CALCINE ROASTED AT 1100F

Saaple Code F:

RCS

REP:  CYANRCC.Pra

Page

Date of Test: February 7, 1389

Initial
Size = 200.0 ¢ | Reagents 1 Hour  Roll Mter 24 Hrs. | After 48 Hrs | After frs
pi = ”_;j;* Ca0 = 0.50¢ | pi = l0.8 pi = IE?;_— pl = _;T;—— pH =
VA0 | Mok <100 I/t O < LOD It | CN = LA/t | CN - 080 lbje| K s It
H20 = 400 al | Other = o tit = —~IB——|L Tit= 10 ik Tit = —tjj:~ il | Tit s 1A
Other= pH to 11.0 Other :—"_—_ Other = Other ;—_—_— Other -

ldded .10qms Ca0

to pH 10.8
Sample Calculations:

Gold Arsenic
Units Assay Distribution Recovery Assay Distribation Recovery

Prevash 1060 aL| 0.020 ng/L 020 ag 0.10 % ag/L g ]
Preg 370 &L{36.168 mg/L| 13.382 &g 79.70 % a9/l ig ]
fash 1,000 ab| 3.391 ag/L 31.391 g 20.20 § ag/L g s
fotal 2370 al| 7.086 mg/L| 16,793 g 89.50 % /L g %
Residue 188 g|10.446 ng/L 1.962 g 10,50 % % g ]
Calc Head 00 g 93.775 ¢/t] 18,755 g 100,00 % g 1 3
Assay Head 00 g|84.255 q/t] 16.851 g % 19

Yote: Preg {ml) = Preg + fit

Sample Test OutlineS:

44



GIANT YRLLOWKNIFE MINBS LIMITED

CYARIDATION TBSTS page
Date of Test: Pebruary 7, 1989

Sample: ROASTER CALCINE ROASTED AT 1100F
Sample Code #:  RC6
REP: CYANRCC.Pra

Initial

S§ize = 200.0 ¢ | Reagents 1 Hour  Roll AMter 24 Hrs. | After 48 Hrs | After firs
pi = m_gjg_ Ca0 = 0,5 ¢ | pH = 10.8 pi = IETE—— pll = IBTE—— pl =
VA | ka0 <100 Dbt O = LTI/ | O - Lo Ibt | o - ogs it |crs Wt
H20 = 400 al | Other - o it = —~IE_-IL ftit= 10 al rit = ~tjjj_ il | Tit - 1l
Other= pil to 11.0 Other :———_- Other = Other :~_____ Other ;

dded .10qms Cal
to pH 10.8
Sample Calculations:
Gold Mrsenic
Units 1ssay Distribation Recovery Assay Distribation Recovery

Prevash 1000 aLj 0.024 mg/L JU g 0.10 ¢ 1g/L g ]
Preg 430 ali36.168 sg/L{ 15.552 g 85.70 % 19/l 1] ]
Fash 1,000 =L| 2,569 ng/L 2,569 g 14,20 % 19/L 1 %
Total 30 alj 7.467 ag/L| 18,145 ng 90.70 ¢ ag/L g '
Residue 185  g]10.104 »g/L 1,369 ng 9.30 L g s
Calc Head 200 q|100.070 g/t] 20.014 g 100,00 § $ 1 L
Assay Head 200 gj84.255 g/t] 16.851 mg ] g

Note: Preg {mL) = Preg + it

SalpleATest Outlines:
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Siant
YELLOWKNIFE MINES LIMITED

MEMO TO: G.B. Halverson

FROM: B. Starcheski
DATE: February 14, 1989

SUBJECT: CYANIDATION TESTS ON LABORATORY ROASTED SAMPLES

SUMMARY :

Testwork was conducted on laboratory roasted roaster feed samples
on February 7, 1989. The temperature for this test was 975F.
Duplicate cyanidation tests were conducted. The average gold
cyanidation recovery after 48 hours leaching was calculated to be
91.67% Au. The average residue assay was 0.24 oz/ton and the
average calculated headgrade was 2.75 oz/ton Au. The assayed
headgrade of the sample was 2.42 oz/tn Au. The average reagent
consumptions were 10 lb/ton NaCN and 8.8 lb/ton Cao.

it

B. Starcheski
Plant Metallurgist



GIANT YRLLOWKNIFE MINES LIMITRD
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rage
CYAXIDATION TESTS
Date of Test: Pebrmary 7, 1989
Sample: ROASTER CALCINE ROASTED AT 975P
Sample Code b RC3
REF: CYANRCC.Fra
[nitial
Size = 200.0 ¢ | Reaqents 1 Hour Roll Mter 24 Hrs. | After 48 Hrs | After frs
pH T a0 = 03Sq | pf = 103 pH = -I—OT pH = IET i =
GO0 | Mok = 100 I/ o= LSO/ | o s LIWE | o e o0l | o ot
H20 = 400 =L | Other = o Tit = ——IE_—IL fit= 10 ub Tit = ~jjjj— el | Tt = 1
QOther= pH to 10.9 Other ;——-_— Other = Other :—_—-— Other =
Added .lgms Ca0 | Added .10qus Ca0
to pH 10.8 to pH 10.8
Sample Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
Prevash 1000 aLf 0.020 2g/L 020 =g 0.12 % 2g/L g '
Pregq 410 aL{34.113 ag/L| 13.986 ag §3.69 % 1g/L g §
Fash 1,000 wbL{ 2.706 ag/L 1.106 =g 16.19 % 1g/L 1g $
Total 10 eL| 6.934 ag/L{ 16.712 g 30,92 ¢ 19/L 1} \
Residue 191 q| 8.734 ag/L 1.668 =g 9.08 % ' g \
Calc Head 200 g| 91.900 q/t] 18.380 ag 100.00 % 3 g L
Assay Head 200 q82.885 g/t| 16.577 g $ ag

Hote: Preq (al) = Preg t fit

Sample Test Outlines:



GIANT YRLLOWRNIFE HINES LINITED

CYANIDATION 7RS?S Page 48

Date of Test: Februvary 7, 1949

Sample: ROASTER CALCINE ROASTED AT 975F

Saaple Code F: RC{

REP: CYANRCC.Frn

Initial
§lze = 200.0 g | Reagents 1 Hour  Roll Mter 24 Hrs. | Mter 48 Hrs | After Hes
pi = _—ETE— Ca0 = 0og | pH = 10,2 pHl = IB?E—— pl = _;j;_— pi =
VA00: | et = 100 It o= LI0Ib/E| o = LISIME | O = 0.0 | CHs It
H20 = 400 =L | Other = o Tit = __IE_—IL tit = 10 &k it - —tttj~ al | tit s 1
Other= ph to 11.0 Other :——-_— Other = Other :————— QOther =
Added .lqas Ca0 | Added .l0qgms Ca0
to pi 10,7 to p 10.8
L
Sample Calculations:
Gold Arsenic
Units Issay Distribution Recovery Assay Distribution Recovery
Prevash | 1000 aLj 0.020 mg/L 020 xg 811 % 19/L g H
Preg 110 uL{36.168 mg/L{ 14.829 g §3.36 ¢ 19/l 1y \
¥ash 1,000 =L{ 2.940 ag/L .30 ag 16,53 % 1g/L 19 '
Total UL wLi 7.381 ag/L{ 17.789 g 92.41 ¢ 2g/L g $
Residue 190 g 7.706 ag/L 1461 g 1.59 % s 1g |
Calc Head 200 gf 96,250 g/t 19.250 mg 100.00 § 3 g b
Assay Head 00 g|82.885 g/t] 16.577 mg L g

ske: Preq (aL) = Preq + Tit

Sample Test Outlines:
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YELLOWKNIFE MINES UMITED

Dage 49

MILL TESTING ASSAY REPORT

..... TeSting . eeiieceeiee...... DATE ASSAYED,, February 13-89
Sample Number o oS Fe S As Sb Cu
RC-3 Residue .25 .26
‘RC-4 Residue .22 .23
RC-5 Residue .30 .31
RC-6 Residue .29 .30
RC 3 Prewash .0006 33.2ppm
Preg 996
Wash .079
RC &4 Prewash %.0006 35.9ppm
Preg 1.056
Wash .086
RC 5 Prewash .0006 29, 9ppm
Preg 1.056
Wash 099
RE 6 Prewash .0007 29, 5ppm
Preg 1,056
Wash 075

--------------------------------------------
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YELLOWKNIFE MINES LIMITED

MEMO TO: G.B. Halverson
FROM: B. Starcheski
DATE: March 1, 1989

SUBJECT: Laboratory Roaster Testwork

SUMMARY:

Testwork was conducted on samples of Quench Tank discharge for
February 3&6, 1989. Duplicate cyanidation tests were conducted.
The average gold cyanidation recovery after 48 hours leaching was
calculated to be 91.75% Au for Feb 6. The average residue assay
was 0.19 oz/ton and the average calculated head grade was 2.29
oz/ton Au. The assayed headgrade of the sample was 2.53 oz/ton
Au. The average reagent consumptions were 10 lb/ton NaCN and 2.5
lb/ton Ca0. This sample was taken after the clrcuit had been run
.with the minimum water and airflow in the first stage. The average
gold cyanidation recovery was 91.10% Au for the Feb 3 sample. The
average residue was .26 oz/ton and the average calculated head
grade was 2.82 oz/ton. The assayed head grade was 2.66 oz/ton Au.
The average reagent consumptions were 10 1lb/ton NaCN and 2.25
lb/ton Ca0. The February 3 sample was taken at the start of the
test run. Table 1 contains the operating data prior to the time

of the two samples.

Rorod Iouckazh

B. Starxcheski
Plant Metallurgist



GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

Page 51

Date of Test: February 20 , 1989

Sample: ROASTER CALCINE February 6, 1989 @ nidnite

Sample Code #: RCH

REF:  CYANRLC.Frm

Initial

Size = 200.0 g | Reagents 1 Hour  Roll After 24 Hrs, After 48 Hrs | After Hrs
pH = “ £.9 Cab = 0,209 | pH = 107 pH = IET;._ pH = 10,3 pH = o
1-200: NN = 10.0 167t OV = 205 1o/t | O = LEo bt O = LIS [N s ot
H20 = 200 al | Other = o Tib = 10 el Tit = 10 al Tit = e al | Tit - al
Other= pH to 11.0 Other :~_—_— Other :—-—*—— Qther ::———_- Other ;~_———~

Added .03gas Cal
to 10.8
Sample Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribetion Recovery

Prevash f" 1000 al{ 0.017 mg/l 017 ng Jd0 01 ag/L ng

Prag 390 al{31.647 mg/L| 12.342 ng 86.70 1 gg/L ag

Wash 1,000 i 1.884 ag/l 1.884 ng 13,20 1 ag/L g

Total 2390 al] 9.999 ag/l; 14,243 ng 92,00 1 ag/L ng

Residue 190 g 6.308 ag/L 1,235 g 8.00 1 1 ng

Calc Head 100 gf 77.390 g/t| 15.478 ag 100.00 1 1 ag

Assay Head 100 g) 86.652 g/t| 17.330 mg 1 ag

e ql75

Note: Preg (al) = Preg + Tit ann- 1530

Sample Test Outlines:



mple:

GIANT YELLOWKNIFE MINES LIMITED
CYANIDATION TESTS

ROASTER CALCINE February &, 1989 @ pidnite

Sample Code §:  RC2

D

o

age

Date of Test: February 20 , 1389

REF: CYANRCC.Fra
Initial
Size = 200.0 g | Reagents { Hour Roll After 24 Hrs. After 48 Hrs | After Hrs
g = —_;jg_ Cal = 0.20g | pH = 10.4 pH = 10.4 pH = IET;-. pH = o
12005 | NN = 10.0 16/t ON = 205 1b/ | ON = L0tk | OF 1—30 we o s
H20 = 400 al | Other = o Tit = _—I;—-nt Tit = 10 al Tit = e sl | Tit = il
Other= pH to 11.0 Dther :ﬂ___— Other = Other‘:———-_ Other =
Added .03gas Cal
to 10.8
Saeple Calculations:
Gold Arsenit
Units Assay Distribution Recovery Assay Distribution Recovery
Prevash 1000 al{ 0.017 mg/t 017 ag Jd0 01 ag/lL g 1
Preg 410 L{32.058 ag/L| 13.144 ng 90.80 1 ag/L ag 1
Hash 1,000 al| 1.336 ag/L 1,336  ag 9.20 1 ag/L g 1
Total 2410  al| 6.008 mg/L{ 14.480 &g 91.50 1 ag/L ag 1
Residue 196 g{ 6.850 ag/L 1,343 &g 8.30 I 4 ag 1
Calc Head 200 g| 79.115 g/t] 13.823 =g 100,00 1 1 ng !
Assay Head 100 g{ 86.632 g/t 17.330 g 1 ag

Note: Preg (al) = Preg + Tit

saaple Test Outlines:

52



BIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

Page
Date of Test: February 20 , 1989
aaple: ROASTER CALCINE February 3, 1989 @ noon
Sample Code #: RC3
REF: CYANRCC.Fra
Initial
Size = 200.0 g | Reagents 1 Hour  Roll After 24 Hrs. | After 48 Hrs | After Hrs
pH E— a0 = 0,209 | pH = 10.8 pi = 10.9 pH = I;)T pH = o
2005 | NN = 10.0 16/ OV = 225 1bb| OV = LEo L/t | OV = 095 Ik | ON = Lb/e
H20 = E—mL Other - - Tit = 10 al Tit =. 10 ot Tit = _—:- al | Tit - al
Other= o pH to 11,0 Dther -“‘“‘ Other = Other _~ Other =_—_~
Saaple Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
Prevash 1000 all 0,034 ag/lL 034 g 20 1 ag/L &g 1
Preg 410 o0l{39.867 mg/l| 16,343 g 90,30 1 ag/lL a8g 1
Hash 1,000 alf 1.713 mg/L L3 ng 9.30 1 ag/l ag 1
Total 2410 al{ 7.507 mg/l] 18.092 ag 91.40 1 ag/l eg 1
Residue 195.9 g 8,734 ag/l 1.707 g 8.60 I 1 20 1
alc Head 200 g 98.995 g/t| 19.799 g 100,00 I 1 g 1
Assay Head 100 g| 91.103 g/t] 18.221 g 1 &g
p; C |\ 0
Note: Preg (al) = Preg + Tit Asvs 10060
wot NG
aaaple Test Dutlines: i Qb
S 725
pgrie 0



GIANT YELLONKNIFE MINES LIMITED
CYANIDATION TESTS

Page
Date of Test: February 20 , 1389
zasple: ROASTER CALCINE February 3, 1989 & noon
Sample Code #:  RC4
REF: CYANRCC.Fra
Initial
Size = 200.0 g | Reagents { Hour  Roll After 24 Hrs. | After 48 Hrs | After Hrs
pH = ~—ET;~ Cal = 0.20g | pH = 10.9 pHt = ;;?;—- pH = IGT;-— pH = o
F200: | NN s 10.0 Ib/e{ ON ¢ 230 tb/t | O = LSS IR | OV = LIS IR | ON : due
H20 = 400 al | Other - o Tit = ~-I;_-nL Tit = 10 al Tit = - al | Tit = al
Other= “ pH to 11,0 Other :——___ Other - Other ::_—-—- Other ;“"‘"
Added .03gas Cal
to 10.8
Sample Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
Prevash 1000 ali 0.034 eg/L 034 ag 20 1 gg/l ag 1
Preg 410 al{37.401 mg/L] 15.334 ag 89.80 1 eg/l ng 1
Wash 1,000 al| 1.713 mg/lL 1713 mg 10,00 1 gg/lL ag 1
Total 2410 al{ 7.088 eg/l| 17.081 ag 20.80 1. ag/l &g 1
Rasidue 194.5 g 8.909 og/L 1,732 ng 9.20 1 1 ag 4
Calc Head 200 g| 94.065 g/t| 18.813 &g 100.00 1 1 ag 1
Assay Head 200 g 91,103 g/t] 18.221 ng 1 ag

Note: Preg (al) = Preg + Tit

sasple Test Outlines

=4

4
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Page 55

.................................................... DATE ASSAYED.. .0 .

Sample Number O?/uTn O?/grn Fe S As Sb Cu
RC-1 Prewash 6th .0005

Preg .924

Wash .055
RC-2 Prewash 6th .0005

Preg .936

Wash .039
RC-3 Prewash  3rd .0010

Preg 1.164

'Wash 043
RC-4 Prewash 3rd .0010

Preg 1.092

Wash .050
RC Head 3rd 2,23’%2.00 bl 26.25 | 3.40 1.68 41
RC Head 6th 25%3-05 16% 28.25 | 3.59 | 1.71 A
CR-1 6th midnight 18 .21 |4
CR-2 20 .20 |{.q,
CR-33rd Noon L2427 4285
CR-4 Xd .26 .26 | b

—

W.L. Richardson

--------------------------------------------

Assayer
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Giliant
YELLOWKNIFE MINES LIMITED

MEMO TO: G.B. Halverson
FROM: B. Starcheski
DATE: March 2, 1989

SUBJECT: Laboratory Roaster Testwork

SUMMARY :

Testwork was conducted on samples of laboratory roasted roaster
feed. The samples were roasted at 840F and 900F. Duplicate
Cyanidation tests were conducted. The average gold cyanidation
recovery after 48 hours leaching was calculated to be 86.19% Au
for the sample roasted at 840F. The average residue assay was
0.38 oz/ton and the average calculated head grade was 2.60 oz/ton
Au. The assayed headgrade of the sample was 2.55 oz/ton Au. The
average reagent consumptions were 14.5 1lb/ton NaCN and 5.25 lb/ton
Ca0. The sample roasted at 900F yielded a recovery of 89.80% Au.
The average residue was .28 oz/ton and the calculated head grade
was 2.61 oz/ton. The assayed head grade was 2.73 oz/ton. The
average reagent consumptions were 11 1lb/ton NaCN and 6 lb/ton CaO.
Both samples exhibited pH's of 5.3 before lime addition. Previous

testwork with similiar roasting conditions showed this acidic
nature of the calcine. The recoveries were low and the reagent
consumptions were high. This acidic nature was noticed in the mill
calcine during the end of January. The calcine residues during
this period were .27-.30 oz/ton. The roaster calcine was a reddish
color during this time as well.

N e

B. Starcheski

P T «r - 1o T Y . a2l



GIANT YELLDWKNIFE MINES LIMITED

CYANIDATION TESTS

Date of Test: February 22 , 1989

Sample: ROASTER CALCINE Roasted € 840F

Sample Code §: ACI

REF: CYANRCC.Fra

Initial

gize = 200.0 g | feagents ! Hour  Roll After 24 Hrs, | After 48 Hrs | After Hrs

pH = 4.6 Cal = 0,30 g | pH = 10.2 pH = *;T;—— pH = ._;?;—— pH = I-—-—f—

12005 | NON = 10.0 16/t ON = L0 M/ | OV < 0.9 1o/t | ON : 0.80 16k | CH = luk

H20 = *400 ot | Other = - Tit = _~;5~—1L Tit = 10 al Tit = _jttj‘ ol | Tit - al

Other= ) pH to 11.1 Other :——“M—' Other ; Qther ::————— Qther =

Added .lgms Ca0 | Added .10gas Cal
Added .2gms NaN | to 10.7
Added .2gms NaCN
Sample Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

Prevash 1000 el 0.03 ag/L 030 ng 20 1 g/l ng 1

Preg 380 =L[30.823 ag/L| 11712 mg 79.75 1 ag/l g 1

Wash 1,000 al] 2,943 mg/L 2,43 ng 20,05 1 ag/L 19 1

Total 2380 al] 6.171 mg/l] 14.688 ag 85.27 1 ag/l ag 1

Residue 190 gf13.397 eg/t 2,938 g 14.73 1 | 1 ag 1

falc Head 200 g 86,130 g/t 17,226 ng 100.00 I 1 g 1

llssay Head 200 g] 87.337 g/t 17.467 ng 4 fg

Gl AR
Note: Preg (al) = Preg + Tit 15
Saaple Test Dutlines: ;;ZN ‘\iié
(al  BR%



GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS Page 58

Date of Test: February 22 , 1989

Sample: ROASTER CALCINE Roasted @ 840F
Saaple Code #:  RC2
REF: CYANRCC.Fra
Initial
8ize = 200.0 g | Reagents 1 Hour  Rell After 24 Hrs. | After 48 Hrs | After Hrs
ph = 5.8 a0 = 0,30 g [ pH = 9.8 pH = 9.9 pH = ‘;T;—_ pH = o
1-200= MaCN = 10.0 b/t O = L0510/t | O = 0.8 1b/t | ON < 0.60 b/t | 00 = Lok
H20 = 400 mL [ Other = o Tit = ——;6_—HL Tit = 10 sl Tit = - sl | Tit - al
Other= o pH to 11,0 Other :“‘*‘" Dther':w———— Other ; ————— i QOther ;‘
Added .13gas Ca0 | Added .10gas Cal
to 11.2 to 11,2
Added .2gms NaCN | Added .3gas NaCN
\ 3
Sample Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
Pravash 1000 al| 0.031 mg/L 031 g 20 1 ag/L ag 1
Preg 400 al133.291 eg/l| 13.316 g 210 1 ag/l g 4
Hash 1,000 aol| 2.672 ag/L 2.672 mg 16,70 1 ag/L g 4
Total 2400 ol{ 6.673 mg/l| 16,019 ag 87.10 1- ag/t ag 1
Residue {90 ¢}12.330 ag/l 2,380 ng 12.90 1 1 8g 1
Calc Head 200 g 91.993 g/t] 18.399 ag 100,00 1 1 a9 1
Assay Head 200 g 87.337 g/t] 17.467 mg 1 29

Note: Preg (al) = Preg ¢ Tit

Sample Test Outlines:




BIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

Page £°2
Date of Test: February 22 , 1989

Jample: ROASTER CALCINE Roasted & 900F
Sagple Code #;  RC3

REF: CYANRCC.Frm

Initial

Gize = 200.0 ¢ | Reagents I Hour  Rall After 24 Hrs, | After 48 Hrs | After Hrs

pH = - 3.3 La = 033 ¢ | pH = 10,2 pH = 9.8 pH = —;T;—— pH =

1-200= NaON = 10.0 16/t O = 25 1ok | O = LIS/t | ON = 0.90 1ot | ON = lwt
H20 = 400 al | Other = o Tit = _—IE_-nL Tit = 10 at Tit = —jjjj_ al | Tit = al
0ther='w—_—*— pH to 11.0 Other :——_—- Other = Other :————— Other ="‘“"-

Added ,1gams Cal | Added .20gas Cal
to 10.3 te 11.3
Added .2gms NaCN
i
Saaple Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

Prevash 1000 ol 0.024 ag/t 034 ag 20 1 ag/l g 1

Preg 410 ol{34.113 mg/L| 13.986 mg 83.80 1 mg/L ag 1

Hash 1,000 ali{ 2.672 mg/L 2.672 g 16.00 1 ag/lL ng 1

Total 2410 ol 6,926 og/L] 16,692 g 89.80 1 ag/l ag 1

Residue 190 g! 9,933 ag/L 1,887 &g 10,20 1 14 1] 1

Lalc Head 200 g 92,895 g/t 18.579 =g 100.00 1 1 ng 1

Assay Head 200 g} 93.503 ¢/t] 18,700 ng /4 ag
Note: Preg (ml) = Preg + Tit e i&d
Sagple Test Outlines: aan A

Ot Ao



Sample:

GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

ROASTER CALCINE Roasted € 0CF

Sample Code #:

RC4

Date of Test: Febreary 22 , 1989

REF:  CYANRCC.Fra
Initial
Size = 200,0 g | Reagents { Hour  Roll After 24 Hrs. | After 48 Hrs | After Hrs
pH = —‘gjg* Cal = 0,33 g | g = 10,2 pH = 9.8 pH = —;T;_u pH = -
A0 | NaON = 10.0 16/t O ¢ 130 Mok | OV ¢ 100 Ib/E | ON - Lo lo/k | N r bt
H20 = *;66—_6L Other = o Tit = ‘—IB——mL Titb = 10 sl Tit = ~tjtt_'mL Tit = al
Uther=._—_——— pHf to 11,0 Other :*""““ Other :‘*"—“ Other :‘_~_— Other =
Added .lgms Cal | Added .10gas Cal
to 10.8 te 11.0
Saaple Lalculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
Prevash 1000 al] 0.034 mg/lL 034 ag 20 1 ag/L 0g 1
Preg 340 al]33.346 mg/L] 12.018 g 77.70 1 oo/t ng 1
Hash 1,000 al| 3.425 ag/l 3.425 ng 22,10 1 ag/L ag 1
Total 2340 oly 6.614 mg/l] 15.477 ng §9.80 I ag/L ag 1
Residue 190 g} 9.419 sg/t 1.761 ng 10.20 1 1 ag 1
Calc Head 200 gl B6.190 g/t| 17.238 mg 100,00 1 1 ag 1
Assay Head 200 gy 93.503 g/tf 18,700 g 1 g

Note: Preg (al) = Preg + Tit

Sample Test Qutlines:



YELLOWKNIFE MINES UMITED

MILL TESTING ASSAY REPORT

Testing (Roasting)

Page 61

SAMPLES FROM ... oo () e, DATE AssAygp February 23-89
Sample Number O%’n o?/%n Fe S As Sb Cu
RC Roast 840 19th %ﬁ %21; .85, 22.75 | 2.53 | 1.51 | .34
RC Roast 300 %:ng 3:% 2133 22.75 | 2.33 | 1.12 .26
RC Roast 1000 28 233 1 qoz. |22.75 | 2.02 | .78 24
RC 1 840 Prewash 0009 27. 2ppm
Preg .900
Wash .086
RC 2 840 Prewash .0009 27.0ppm
Preg .972
Wash .090
RC 3 900 Prewash .0010 29, 3ppm
Preg .996
Wash .078
RC 4 900 Prewash .0010 29, 6ppm
Preg 1.032
Viash .100
RL1 5w e .39 .39 34
CR2 .36 .36 2 6 :
CR 3 - .30 .28 24 ;
CR & _ | 27,28 Y
i
|

--------------------------------------------

Assayer
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Giliant
YELLOWKNIFE MINES LIMITED

MEMO TO: G.B. Halverson
FROM: B. Starcheski
DATE: April 22, 1989

SUBJECT: Cyanidation of #3 Thickener U/F

SUMMARY:

Testwork was conducted on #3 Thickener U/F. The average gold
cyanidation recovery after 48 hours leaching was calculated to be
58.37 % Au. The average residue as was .013 oz/ton and the
average calculated head grade was (031 oz/ton Au. The assayed head
grade of the sample was .0l8 oz/ton Au. The average reagent
consumptions were 10.0 lb/ton NaCN and 0.50 lb/ton Ca0O. The sample
appears to be a flotation tailings sample. Additional sampling
indicates that the gold present is approximately 1.2 to 1.4 oz/t.
Further tests will be performed to determine the cyanidation
recovery of the gold.

SYSHBN

B. Starcheski
Plant Metallurgist



GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

Page 63

Date of Test: April 5, 1989

Sample: #3 Thickener U/F

Sample Code #:  Testl

REF: CYANRCC.Fram ‘
Initial
Size = 100.0 g | Reagents 1 Hour  Roll After 24 Hrs. | After 48 Hrs | After Hrs
i = _—;T;“ Cal = 0,05 ¢ | pH = I1.4 pH = ;ET;—— pH = ;Ejg__ pH = o
A0 | KO s 0.0 b/t O = S0 IbE | O < 62wk | OV = S0l [oi s dore
H20 = 200 ab | Other = o Tit = —_Ia——mL Tit = --- ol Tit = ---- at | Tit = ol
Other= pH to 10.7 Bther :_—-—_ Other Other :____— Other =

i Sample Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

Pravash 1000 al| 0.017 mg/t O17 ng 2,11 1 g/l ag i
Preg 130 al] 0.151 mg/l 0287 ng 43,77 1 ng/l ag 4
Hash 1,000 al] 0.017 mg/L 017 ag 27,11 1 ag/l ng 1
Total 2190 nl| 0,0286mg/L 0627  ng 37.42 1 ag/L ng 1
Residue 97  g| 0.479 mg/l 0465 ag 2711 1 1 ag 1
Falc Head 100 gl 1.092 g/t 1092 ng 100.00 I 1 ng 1
nasay Head 100 g| 0.817 g/t 0620 ng 1 29

Note: Preg (al) = Preg + Tit

Sample Test Outlines:



GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTE Page 64

Date of Test: April 5, 1989

Sample: #3 Thickener U/F

Sample Code #:  Test2

HFF: CYANRCC.Frm

{Initial
Size = 100.0 g | Reagents { Hour  Roll After 24 Hrs. | After 48 Hrs | After Hrs
pH __97 Ca = 0.03¢g | pH = 1L.6 pH = 10.5 pH = I_OT- pH = -
B0 | NN = 10.0 1b/t) O = 5.20 Wb/t | ON s 4.2 Dbt | OK ¢ SA0IbE| N = lwsk
H20 = 200 ol | Other = - Tit = -_IB—-mL Tit = --- gl Tit = - al | Tit = al
Other= pH fo 10,7 Other :___—— Other = Other :—_-—_ Other =
Sample Calculations:

Gold Arsenic

Units Assay Distribution Recovery Assay Distribution Recovery

Prevash 1000 alj 0,017 amg/L 017 ag 26,98 1 ng/L mg 1
freg 200 al| 0.144 ng/L 0290 ng 46.03 I ng/L ag 1
Hash 1,000 ol 0.017 ag/t O17 g 26,98 1 ag/L ng 1
Total 2200  al} 0.0286mg/L 0630 g 39.32 1 g/l ag 1
Residue 97 gl 0.443 ag/l 0432 ng 40,68 1 1 g 1
Calc Head 100 g 1.062 g/t J062  ag 100,00 1 1 ng 1
Assay Head 100 gf 0.617 g/t L0620 mg 1 mg

Note: Preg (al) = Preg + Tit

Sample Test Outlines:



EU.OWKNIFE MINES LIMlTE Page 55
MILL TESTING ASSAY REPORT
SAMPLESFROM ......TeSt38 ] DATE ASSAYED, 2PFil 11-89 .
Sample Number ontn one Fe s As Sb Cu
#3 Thick U/F .020 016 3.50 | .45 | .19 .07
Test {1 Residue 014 014 31
Test #2 Residue .013 .04 .32
Test #1 Prewash .0005
Preg .0044
Wash .0005
Test #2 Prewash .0005
Preg .0042
i Wash .0005

Acaonmrvic
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= I S N T
Yellowknife Mines Limited

MEMO

CCs:

FROM: -

DATE:

T0: G.B. Halverson

B. Starcheski

May 16, 1989

SUBJECT: CYANIDATION TESTWORK FOR MINERALOGICAL STUDY

Purpose

The purpose 6f the cyanidation testwork was to prepare samples for
a mineralogical study at Surface Science.

The level of NaCN was kept high in order to achieve the maximum
dissolution of gold.

Discussion

1

2)

The cyanidation of the classifier overflow showed that 39.6%
of the gold can be leached out. There was no significant
difference in the residue at the three sieve fractions. The
residues ran around .1350 o0z/T as opposed to a head sample of
« 290 0z/T.

The cyanidation of the flotation tails illustrated a 50-53Z

recovery of the gold. There was no significant difference
between the recovery using the pulverized and the
unpulverized samples. This trend was evident for the .019

0z/T sample and for the .014 o0z/T sample.

If one uses the 1988 figures based on 53% recovery that would
Aindicate an increase of slightly over $1 X 10%/year. The
tonnages that would be treated would be roughly 322,000 T.
This may need some further investigation.



3)

Page 67

The cyanidation tests on the roaster calcine vyielded a 95.54%
gold recovery. The residues were .12 oz/T. There was no
significant difference between pulverized and unpulverized
samples.

\& Mok

B. Starcheski
Metallurgist



ey o
T 2

e o
U .

YELLOWKNIFE |ES MITED ?age 58
MILL TESTING ASSAY REPORT
SAMPLES FROM ., [e5ting Account #0990-9355 DATE ASSAYED, 2PTiL 2489 .
Sample Number ouTn oot Fe S As Sb éciiseinlg
Classifier O'Flow =200 .252525 7.25 2.04 | .89 .08 80.6
-275 -45:’-2327 7.75 2.53 | .88 .06 78.6
-325 -2§2é26 7.25 2.49 | .89 .06 80.8

W.L. Richardson
............................................ Assayer
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WW WKNIFE MINES UMITED
MILL TESTING ASSAY REPORT
SAMPLESFROM ... 0808 e, DATE ASSAYED, “P¥il 26-89 ...
Sample Number O?/uTn Oggrn Fe S . As Sb Cu
R 1 124 28.50 |4.02 [1.30
R 5 126 28.25 |4.05 |1.33
HET Pulverized 010 5.25 |.23 |.02
puTverized _010 | 5.00 |.24 | .02
~200 A Cyanided 153 — 7.75 [1.89 | .79
-275 154 7 F| sz | 7.000 |1.99 | .84
-3245 151 cao | wersreac| 5075 |2.02 | .85
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YELLOWKNIFE MINES UMITED

MILL TESTING ASSAY REPORT

Page 70

.................................. DATE ASSAYED April 28-89 ... ... ...
Sample Number OQ%n OQ%n Fe S As Sb Cu

Flot Tai 019 .019
lot Talls Head vized| 020 25

HFT Pulverized -0%1-1010 .23 .03

LFT Head Pulverized .014Oi213 : .27 .03

............................................ Assayer
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YELLOWKNIFE MINES UMITED
MILL TESTING ASSAY REPORT
SAMPLES FROM ........ Testing DATE ASSAYED. . April 27-89
Sample Number Ogli"n O?/grn Fe S As Sb Cu
HFT Unpulverized 011 5 —23 —
LFT Unpulverized
Hoad 011 J12 .15
CR Pulverized .13 30.50 3.00 1.43
RC Special 2,70 2.78 1.95
( T 31. 3.90 1.40 .38
- o

--------------------------------------------

Assayer
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YELLOWKNIFE MINES UMITED

MILL TESTING ASSAY REPORT

SAMPLES FROM .., [S°0i0g Accownt §0990-9355 DATE ASSAYED, “PTil 2489 .
Sample Number 0w 02T Fe S As Sb Zcf-iseflmg
Classifier O'Flow -200 25 .25 7.25 | 2.04 | .89 08 | 80.6
~275 .4%2327 7.75 | 2.53 | .88 06 | 78.6
25 |26 26 7.25 | 2.49 | .89 06 | 80.8
— —

W.L. Richardson
............................................ Assaye!
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YELLOWKNIFE MINES UMITED

MILL TESTING ASSAY REPORT

SAMPLESFROM .. Testing

Page 72

------------------------------------

Sample Number onir ons Fe S As Sb Cu
1st- Maxwell Conc. 2.98 gé30 27.50 27.48 | 11.04
3,
2nd-Maxwell Conc 3-601394 34.25 | 31.98| 10.73
3.
Scavemger Conc. 77 %24 8.25 5.37 | 3.04
Rougher Conc. 240 3534 2 18.75 | 15.27| 8.79
IFI' Pulverized & 007 15
Cyanided ’
LFT not Pulverized .007 .06
Cyanided
{ed 11
CR Pulverlzedc§énided
=

-------------------------------------------

W.L. Richardson

Assaver
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k@_\ @ _AeAmL YELLOWKNIFE MINES LMITED
outhn $4
MILL TESTING ASSAY REPORT
SAMPLESFROM .. . Testing DATE ASSAYED, September 27-89
Sample Number OQ%n OQ%H Fe S As Sb Cu
-200 Preg A .0425
B .0550
~275 Preg A L0490
B .0520
-325 Preg A .0485
B .0525
|
e ——————

............................................ Assayer
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YELLOWKNIFE MINES UMITED
MILL TESTING ASSAY REPORT
SAMPLESFROM ... Testing ... DATE ASSAYED, September 29-89 ...
Sample Number o s Fe S As Sb Cu
Mill Flot Tail .015
RC #f1 Preg . 840
##2 ' .900
#3 840
e .816
15 .720
{t6 .756
RC Pulverized A Preg ,888
B .900
CR #2 Preg .852
Preg Pulverized A ,0105
B .Q080
LFT Pulverized Preg A ,'0046
B Q040
Unpulvgrizgd’ Preg' A ,0035
5 | .00
HET Pulverized Preg A .Q0%95
| B 0087
Unpulverized A .0079
B .0060 .

............................................ Assayer
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G I A N T
Yellowknife Mines Limited

MEMO TO: G.B. Halverson

FROM: B. Starcheski

DATE : November 23, 1989

SUBJECT: GOLD RECOVERY ENHANCEMENT PROJECT

After our meeting with Dr. Chryssoulis it was decided to
perform cyanidation tests on the four concentrate samples. The
cyanidation recoveries were as follows:

1st Maxwell Cell 23%
2nd Maxwell Cell - 32%
Rougher Conc. - 29%
Scavenger Conc. - 25%

1

I discussed the results with Chryssoulis and we decided to
run another series just wusing the 1st and 2nd Maxwell Cell
concentrates. These samples were fine ground at 100% -200 Mesh.
and cyanidation tests were performed. The recoveries were as
follows:

1st Maxwell Cell - 35%
2nd Maxwell Cell - 36%

The purpose of the finer grinding was to see if the gold
that is associated in the finer particles could be liberated and
thus be amenable to cyanidation. The increase in the cyanidation
recovery in the second series of tests would indicate this.

13 Mk don

B. Starcheski
Metallurgist
BS/s3J
Attach.



GIANT YELLOWKNIFE MINES LIRITED
CYANIDATION TESTS
Date of Test: October 24, 1989
ler st Maxwell Eoncen&rate
le {ode £: A
CYANRCC. Fra
tial
2= 100.0 g | Reagenis 1 Hour  Roll After 48 Hrs, | After Hrs | Affer . Hrs
= 1.3 fa = 0.230g | pH = 1.5 ph = ;ng—— z - pH = o
0= MaCN = 20.0 1o/t O = LS/ | O = La 1ot - | s
= 200 aL | Other = Tit = j:::_—mL Tit = --- &l = — ab | Tit = _——___QL
ar= Other :—___— Other :—_——— Other :_-——— Other ;—-——-
e Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
'ash 300 ak | 024 ag/L! .012 g 0,79 1 ag/L ng g
210 al | 6,576 mg/t] 130 ng 90.68 1 ng/L ng A
300 ok | 0.260 ag/L|  0.130 mg 8.34 % ag/L ng A
] 1210 oL | 1,289 mg/L}] 1,523 amg 18.88 1 mg/L ng A
due 98 g | 66.787ag/L| 6.345 mg gl.12 i A ng 1
Head 100 g 80.68 g/t 8.068 g 100.00 7 4 fg 11
A y Head 100 q|108.5729/t | 10.837 ng A g




GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS Fage
Date of Test: October 24, 1989
gt st Maxwell Concentrate
B Code #: B
%EYANREE.Frm
1al
= 100.0 g | Reagenis | Hour  Roll After 48 Hrs. | After Hrs | After Hrs
= 1.5 fal = 0.30g | pH = =-==m . pH = IETS—_ pH = o pH =
)= NN = 20,0 Wb/t| O = Dbt | OV = LS Lot | O s Ik | o= bk
= 200 al | Other = Tit = ::::—-mL Tit = - ql Tit = e ab | Tit = ‘———_-mL
r= Other :T_—_— Other = Other ;_———- Other ;——_——-
; Lalculations:
fnld Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
sh 300 mL | .024 g/l 012 mg - 0.31 1 ng/L ng [/
200 al |10.275 mg/L] 2,035 mg 87.93 1 rg/L ing /
300 aL | 0.338 ag/L| 0.270 ng 11,35 1 ag/L ng 1
1200 al | 1.948 ng/L] 2.337 ng 26.71 1 ag/L ng 1
ug 98 g | 63.417mg/L] 6.411 mg 73.29 % A ng 1
Head 100 g B7.48 g/t B.748 ag 100,00 % 4 ag ‘Z
Head 100 ¢/ 108.372g/t | 10.857 g % ng

-y



GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

Page 79
Date of Test: October 24, 1989
e: 2nd Maxwell Concentrate
g Code & A
CYANRCC.Fra
iial
2= 100,0 g | Reagents 1 Hour  Roll After 48 Hrs. | After Hrs | After Hrs
= 1.3 fal = 0.30q | pH = ~---- pH = ;8:;;- pH = - pH = T
)= NaCN = 20,0 10/t) ON = - Do/t | O = L3 W/ | O = Wk | o= Ibe
= 200 al | Other = Tit = j::—-mL Tit = —j:j——mL Tit = —j:r:— al | Tit = -—-—_—mL
ir= Dther :__-— Other :_———- Other ;—_—_— Other =
%e Calculations:
fold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery -
ash 300 ok | 021 ag/l] 010 ag 0,27 1 ag/l ng /4
200 ab |12.741 mg/L} 2.548 ng 93.95 % g/l ng 1
300 aL | 0.308 mg/l| ~ 0.134 ag 3.68 1 ag/L ng A
1 1200 oL | 2,260 ag/t| 2,712 ng K} 1) S ag/L ng A
due 98 g | 60.622ng/L] 5.941 g 68,66 1 A ng [
Head 160 g} 86.533 g/t 8.633 ng 100.00 % 3 ag 1
y Head 100 g{109.942g/t | 10.93¢ ag 1 mg




GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

Page 80

Date of Test: October 24, 1989

- ple: 2nd Maxwell Concentrate

ple Code #:1 B
CYANREE.Fr
itial
2 = 100.0 g | Reagents I Hour  Roll After 48 Hrs. | After Hrs | After Hrs
z ——;Tg_ Cal = 0.30g | pH = ----- pH = I;T;—— aHf = - pH = o

00s | NN = 20,0 1o O s Dbk | N = 3t st | o el | o s Y

"3 = 200 al | Other = Tit = :j::-_mL Tit = --- al Tit = _j:::— oL | Tit = L
1ar= Othar :-——— Othar :___—_ Qther :_——_- Qther =

: ?1e Caleulations:

Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

vash 300 aL | .02 mg/L] .010 mg 0,33 1 ag/L ag 4
29 200 ab 12,370 ng/Ll| 2.514 ag 87.02 % ag/t ng /
h 300 oL | 0.729 mg/L]  0.365 ng | 12,63 1 ag/L ag i
“al 1200 at | 2.407 mg/L| 2.889 mg 21.87 7 g/t ng 14
sidue 98 g | 63.020ag/L| 6,176 mg 68.13 1 A ng %

> ¢ Head 100 gl 90.&5 g/t 9.063 ng 100,00 7 A g A
;ay Head 100 gi109,942g/t 10.994  ng i ag




GIANT YELLOWKNIFE MINES LIMITED s
CYANIDATION TESTS
Date of Test: October 23, 1989

- .er Rougher Concentrate
e Code 8: A
- CYANRCC.Fra
¢lal
¢ = 100.0 g | feagents 1 Hour Roll After 48 Hrs.‘ After Hrs After Hrs

=——;? fad = 0.30 ¢ g = 11 pH = —13—0— pH = o pH = -
05 | NN =200 Lore| O = e bt | OV s L2t Lo s o Ml o s Loy
: _:@_m Other = Tit = —-—--—-—mL Tit = --- al Tit = ---- al | Tit = _mL
= o pH to 11,2 Other =_— Other = Other _'-— Other =————
le Calculations:
Gold Arsenic
Units Assay Bistribution Recovery Assay Distribution Recovery
ash a00 al .027 mg/t Ll4 g 631 ag/L g 14
200 ol | 8.631 aog/t 1.726 ag 80,28 1 &g/l g i

i 1000 oLy 0.411 ma/ly  0.411 ag 13.12 1 g/l aq i
1 1700 aml| 1,263 mg/L 2,15 mo 29.49 1 pg/t ng 1
due 9% g 53.43 ma/t{ S04 mg 70,51 1 1 ng 1

| . Head 100 gl 72,90 o/t 7.29 g 100,00 % 1 g 1
y Head 100 gf 81,513 g/t} 8.152 &g 1 g

D

[



GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

sh

Page
Date of Test: October 23, 1989
’ple: Rougher Concentrate
éple Code % B
CYANRCC.Frm
itial
z8 = 100.0 g | Reagenis I Hour  Roll After 48 Hrs. After Hrs | After Hrs
b= L a0 = 0,30 ¢ | pH = 11.7 g = W pH = o pH = -
200= bO¥ < 20,0 1o/t O = oS tb | OV s LW | O s a0 dwt| o s lot
0 = —;Ea_—mL Other = Tit = jj-:——mL Tit = --- al Tit = ---- ol | Tit = —_——_—ai
thers - Other :__—_- Other = Other :_—_—_ Other ;—__—~
ple Calculations:
Gold Arsenic

Units Assay Distribution Recovery Assay Distribution Recovery
awash 300 b 024 ma/L 012 ag W96 1 mg/L ] i
ag 210 ol | 8.220 ng/L 1,726 ng 80.96¢ 1 ag/lL mé /4

300 oL | 0.788 ma/ti  0.394 mg 18.48 1 ag/l ng 1
tal 1210 al | 1.762 mg/ly 2,132 g 29.01 1 g/l ng 1
sidue 97 o 3%77 ma/ly  3.216 mg 70,99 1 1 g 1
l¢ Head 100 gl 73.48 g/t 7.348 &g 100.00 1 1 ng 1

- ;ay Head 100 g 81,315 o/} 8.151 ag 1 g




GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS
Page 33
Date of Test: October 23, 1989
ipler  Scavenger Concentrate
©oaple Code 80 A
CYANRCC.Fram
itial
ze = 100.0 g | Reagenis 1 Hour Roll After 48 Hrs, After Hrs | After Hrs
= 7.3 Cal = 0.30 g | pH = 123 pH = T(-)—S— pH = - pH = o
2002 MaON =200 Lo/t OF = 4216/t | OV = LISIbE [ O = 30 k| o0 s lut
0 = 200 ol | Other = Tit = ---- al Tit = --- al Tit = ---- ol { Tit = —_—mL
her= Other —— Other = Other :—— Other =___
ple Calculations:
Gold : Arsenic

Units Assay Distribution Recovery Assay Distribution Recovery
avash 300 al 027 mg/L] 014 ag 2.09 1 ng/L ' ng 1
D 210 al | 2,466 mg/t 218 mo 77.43 1 ng/L ag 1
sh 500 al | 0.274 mg/l| 0.137 ng 20.48 1 ng/L ng 1
fal 1210 ml | 0.533 mg/L{ 0.669 ng 25,32 1 ag/L ag i
iidue 99 g | 19.87 ag/l] 1.973 ag 74.66 1 1 ng 1
1€ Head 100 g] 26.42 g/t 2,642 ng 100.00 I 1 g 1
;ay Head 100 g 23.69 g/t 2,069  ng 1 a4




GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS
Page 84
Date o7 Test: October 23, 1989
. ﬁole: Scavenger Concentrate
: iole Coda ¥ B
CYANRCC, Frm
utial
ze = 10,0 g | Reagents { Hour  Roll After 48 Hrs, After Hrs | After Hrs
= L6 Cal = 0.30q | pH = 1.5 i = IETE—— pH = - pH = o
200= BON =200 10/t O = 4.5 It | O = 2.0 bk | o s Wk lon s o
i = 200 ml | Other = o Tit = tttt—-mt Tit = --- al Tit = __tj?— ol | Tit = mt
ii,her= Other ?— Other = Other -_ Other =
- Qle Calculations:
| Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
gwash 300 sl 024 ma/l 012 ng 1.87 1 ag/L g 1
| 200 ol | 2.466 mg/L 493 mg 76.79 1 mg/L ng 1
h 300 al | 0.274 ma/l] 0.137 ag 21,34 1 mg/l Mg 1
| tal 1200 al | 0.535 mg/L] 0.642 ag 24.96 1 ag/l a4 1
idue 9% g 20,21 mg/L} 1,930 mq 73.04 1 1 Mg i
~ 't Head 100 23.72 g/t 2,372 ng 100,00 1 1 g 1
. 3ay Head 100 23,69 o/t 2,369 g 1 ng
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YELLOWKNIFE MIF\ES LnM(TtD
_ MILL TEST!N" ASSAY REFORT
AMPLESFRON1"“T?iﬁlﬁ%,n””,uunj.qhs,. ........ .. DATE ASSAYED,, 0ctober 30-89
Sample Number oen oﬁ/%n Fe s As . Sh Cu
Loaded Fresh Carbon 16.19
Reactivated Carbon 21.91
Stripped Carbon | 17.59

1st Maxwell A Prewash .0007

Preg .192

Wash - .0076

B Prewash .0007

Preg .300

Wash - .0157

~2nd Maxwell A prewash | .0006

Preg .372

Wash .0090

B Prewash .0007

Preg .367

Wash .0213

W.L., Richardson
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YELLOWKNIFE MINES LMITED age ¢

MILL TESTING ASSAY REPORT

SAMPLESFROM ...l 8SEIng DATE ASSAYED,.UStober 30-89
Sample Number Oﬁ\/grn oﬁ/ng Fe S As Sb Cu
Maxwell Conc 1A Re<idues ;.gg 1.94
1B 1.96 1.94
1. 82
2 1.77 1.79
.76
2B 1.80 1.84
1. 88

W.L., Richardson



wgple:

1st Maxwell Concentrate

GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

imple Code &: A

Date of Test: November 13,1989

co

F1 CYANRCC.Fra
‘nitial
1ze = 100.0 g | Reagenis { Hour  Roll After 48 Hrs. | After Hrs | After Hrs
H = _—;T;— Cal = 0.30g | g = 117 gH = I;T;_— pH = o pH = o
e | MaON =200 1 O s - Db | O = 46 Wk | O = Gk | o= bk
20 = —EBB——mL Other = Tit = ::::-mL Tit = - al Tit = _jj::_ gk | Tit = el
ither= Other ::—__- Other = Other ::--—- Other =
%nple Calculations:

Gold Arsenic

Units Assay Distribufion Recavery Assay Distribution Recovery

?euash ===l | ----ag/l{ ---—- ag === ag/L ag i
feg 210 al {12,638 ag/L| 2.654 g 84.71 1 ag/L 2g i
ésh 500 aL | 0.939 ag/t| 0.479 ng 13,29 1 ag/L ag i
?tal 710 ot | 4.413 mg/L| 3.133 ag 34.85 1 ag/L ag [
;sidue 93 g | 61.630ag/L 5.857/ ng 63.13 1 A ag i
ilc Head 100 g| 89.90 g/t 8.990 ng 100,00 1 A ag [
isay Head 100 gj115.080g/t 11,308 ag 3 a9




GIANT YELLOWKNIFE MINES LIMITED
CYANIDATION TESTS

Date of Test: November 13,1989
wple: st Maxwell Coacentrate
inple Code &: B
Fir CYANRCC.fra
nitial .
~ize = 100.0 ¢ | Reagents 1 Hour  Roll After 48 Hrs. | After Hrs | After Hrs
Ho= 7.3 Cal = 0.30g | pH = 114 e 107 he e
a0 | N =200 Wb N = — Wb | o s 65 I | o s bt | o= ot
20 = _;55_-mL Other = o Tit = ij::__mL Tit = -—- al Tit = —jj::— ol { Tit = _——-——mL
ther= o Other :_____ Other :___-— Qther :_———_ Dther,;—__—-

+ aple Calculations:

Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recavery
‘ayash == al | ----ag/l] ----- ag - % ag/L ag A
| ag 230 ol |13.871 ag/L| 3.190 g 89.43 1 ag/L 8 /
| :sh 500 ab | 0,733 mg/L]  0.377 ag £0.37 1 ag/L ag [/
. al 730 aL | 4.886 ag/L{ 3.367 mg 37,30 1 ag/lL ag 14
. asidue % g | 62.335ag/L] 5.98¢ ag 62.65 1] - 1 ag 1
|1t Head 100 g 93.81 g/t 9.331 ag 100,00 % 4 fig 1
isay Head 100 gi113.080¢/t | 11.308 ag 1 ag




rage
GIANT YELLOWKNIFE MINES LIMITED
CYANIDATION TESTS
Date of Test: November 13,1989
: ;ple: 2nd Maxwell Concentrate
: %.ple Code #: 4 _
T CYANRCC.Fra }
itial
e = 100,0 ¢ | Reagents ! Hour  Roll After 48 Hrs. | After Hrs | After Hrs
! =_;7— Cal = 0,30 g | pH = 11.3 pH = 10—0 oH = - pH = o
W= | N = 2.0 ot O = o lok | O = L3 bb | o= Gk | oiTe e
0 = 200 aL | Other = - Tit = -—-Tml. Tit = -—- ol Tit = ? ab | Tit = ———mL
her= Other =—_— Other —=—— Other :_— Other =__
ijple Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
gwash 500 al | .03 eg/l{ .01 g 0,30 % ag/L ag 1
3g 230 al 111,200 ag/L] 2,576 nmg - 83.33 1 mg/L ag 1
- 5h 300 al | 0.836 mg/L] 0.428 ag 1418 1 ag/L g i
tal 1230 al | 2.454 ag/L]  3.019 ng 33.98 1 aq/L ag 4
© jidue 95 g | 37.940mg/L] 9.466 ag 64.42 % 1 fg 5
‘¢ Head 100 g 84.83 g/t 8.483 eg 100.00 % i &g 1
T iay Head 100 g 97.272g/t 9.721 &g i ag

89
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i % Page
YELLOWKNIFE MINES UMITED
MILL TESTING ASSAY REPORT
AMPLESFROM ... TeSting DATE ASSAYED,.  Hov 21-89
Sample Number O?/%n O/z\/gl'n Fe S As Sh Cu
1.80 1. 80 R 2.15
1 st Maxwell cell A- Red1.82 1.8q 30 28.75 (29.66 [ 10.97 | $35%
1.78 1.80
1 st o u B-Res |1.82 1.8d /52 29.50 [30.33 | 9.74) 2.13
T.70 1.70
2 nd Maxwell Cell o o \1764 1.7 168  |26.75 |33.93| 9.64] 2.05
5.80 2.50
Roaster Feed 2.67 2.50 A2 . |24.75 |21.29 | 8.94 35
F. Pelechaf

5 R E ARG A A A AMEAARSEAARAAAAdALanma A e m e
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! YELLOWKNIFE MINES UMITED

MILL TESTING ASSAY REPORT

S AMPLESFROM ........Jesting . .. . .. DATE ASSAYED...No¥. 17-89 ... ...
Sample Number O?/L"jrn Oﬁ/%‘n Fe S As Sb Cu

st Maxwell A wash .028
Preg .369

St Maxwell B wash .022
Preg 405
nd Maxwell Prewash .0009

B wash .025

Preg .327

F. Plelechat

<

Acaavear
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Page 92
YELLOWKNIFE MINES UMITED
MILL TESTING ASSAY REPORT
SAMPLESFROM ... lesting DATE ASSAYED, Y¢tober 30-89
Sample Number O;}l:!rn O?/grn Fe S As Sh Cu
Maxwell Conc 1A 2l |1.93 1.98
1.96
1B 1.96 1.94
182
2 1.77 1.7
A .76
2B 1.80 1.84
1.88

W.L. Richardson
............................................ Assayer
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Giant
YELLOWKNIFE MINES LIMITED

MEMO TO: ' Stephen Chryssoulis

CC: G. Halverson
FROM» B. Starcheski
DATE: May 15, 1989

SUBJECT: Samples for Mineralogical Testwork at Surface Science

~ The attached sheet contains the results of the cyanidation
testwvork that- wvas performed at Glant Yellowknife Mines in
preparation for your mineralogical study.

The reason for the small amount of head sample was because twvo
sets of tests were run. There was an error in the first test. I
hope the sample size will be sufficient for your work. ’

The missing analysis for some of the samples will be forthcom-
ing ie. Antimony on the classifier overflow samples. If you have
any questions please call me.

Regards,

Brad Starcheski P.Eng
Metallurgist
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Samples for Surface Science Western

ROASTER CALCINE

a) 6 - 500 g to be cyanided
b) 2 - 500 g to be cyanided, pulverized, and then cyanided.
Started 1:00 p.m. Sunday.

3720 + 3230 g Roaster Calcine as is
1700 g of Roaster Calcine to be pulverized then cyanided.

1:00 p.m. Sunday (b) 500 g + 1 1 water 11:30 a.m. Monday CN-

CR1 ph 6.7 12 ml--10.4 need 25 ml NaCN 10.5 + 3 ml 11.4
CR2Z ph 6.9 12 ml--10.4 need 25 ml NaCN 10.5 + 3 ml 11.4
10 1b/T PH 500 g CN After 48 hours
CR1 6.7 10.5 + 3 ml 11.4 25 ml 2.3 -=
CR2 6.9 10.5 + 3 ml 11.5 25 ml 2.0 4.0
1:00 p.m. Monday After 48 hours

RC pul A 500 g ph 7.0 10.8 25 ml CN- 8.5--11.4 3.0 CN-
RC pul B 200 g ph 7.1 11.3 10 ml CN- 8.4--11.0 3.25 CN-
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Page
START 6:50 pm | 48 HOURS
g Int. pH E CN- pH CN- ¢
é RC1 7.1 f +12 ml 10. 10.7' 4.0
" Re2 7.2 f +12 ml § | 1o. | 2.0 %10. 4.0 |
RCI | 7.2 | 412 ml § - 10, | 1.75#10. 4.6
RCA | 7.3 +15 ml ; E 10. 1.9 §10 2.2
RC5a | 7.0 | & | | 10, 1.35[10.1! 3.5
b 6.9 6 | . 10. 1.2510.4/ 3.4
RC6 ; 6.9 12 ml f 10. ;10 4.15
Flot Tails (High) - pulverized
A 500g| 9.0 g 15 ml ! 10. 1.65 5.85
B 200g| 9.0 15 ml g 10. - 2.50
Flot Tails (High) - unpulverized
A 500q| 7.8 12 ml 11. 2.175 6.0
B 2009, 8.0 8 ml 11. 2.75 6.25|
NB: LFT after pulverizing was dusty vs the HFT.
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| After § iMaintain 48 hours E
; Int. pH | 17 hours | CN- .+13 1b/T; pH | CN- !
2002 (a) | 8.3 11.5 | 3.05] 10 ml |11.2] 4.0
A(b) ' 8.2 | 11.5 ! 2.50] 10 ml !11.3] 6.2
-2008 (a) | 8.3 11.1 5.00/ 8 ml |11.3] 6.55
B (b)y | 8.3 11.4 5.2 8 ml '11.3; 7.15
-275a (a) | 8.3 ! 115 1 oa.3 9 ml |11.1] 6.6
A (b) | 8.3 11.5 5.05| 8 ml [11.4] 7.15
-275B (a) | 8.3 11.2 5.65/ 8 ml '11.1] 7.75
B (b) | 8.3 11.5 4.8 | 9mi l11.2] 7.0
-3254 (a) | 8.3 1 112 aorsl 9mi l11.1! 6.3
| Ad(®) 8.3 | 11.2 . 4.65 9 ml 11.0! 6.10
~325B (a) 8.3 11.3 4.35] 9 ml {11.1} 6.3 ;
B (b) 8.3 | 11.5 4.65| 9 ml |11.1] 6.5 |
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i !
After 24 hours,After 48 hours
. pH | CN- ' pH | CN-
LFT A 500 g 8.0  11.8 | 11.8 | 2.8 | 11.5 | 4.25
(unpulverized) { :
LFT B 100 g 8.4 | 11.8 | -- - l11.5 | 4.85 !
(unpulverized) ; |
LFT B 100 g 11.2 -- - 10.1 | 2.35 |
i (pulverized) i
LFT A 500 g 8.9 11.2 11.6 2.4 11.3 5.75
(pulverized)
CR (pulverized)
! A 500 g 8.0+17 ml! 10.9 | 11.0 2.5 | 10.8 | 4.15

|
!

B 100 g 8.1+5 ml 11.4 11.2 4.25 10.9 ! 5.10
|
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RESULTS :
Marking| oz/T ° Weight
Code Au Fe S As Sh kg
Classifier O/F
Head Sample 1 .25 7.25 2.2 .88 8.13
=200 Mesh (as is) 2 .25 | 7.25 2.04| .89 6.31
~275 Mesh (as is) 3 .25 | 7.75 | 2.53| .88 6.43
-325 Mesh (as is) 4 .25 7.25 2.49 .88 6.43
Cyanided -200 Mesh 5 .153) 7.75 1.89 .79 4,79
Cyanided -275 Mesh 6 .154) 7.0 1.99 .84 4,75
Cyanided -325 Mesh 7 .151| 5.75 2.01 .85 4.78
SUBTOTAL 4.18
FLOTATION TAILS |
High Assayed Flot Tail '
Head Sample 8 .019 .25 9.13
Not pulverized but
cyanided 9 .010| 5.00 .24 .02 4.48
Pulverized and
cyanided 10 .010| 5.25 .23 .02 4.93
SUBTOTAL 1.85
Low Assayed Flot Tail
Head Sample 11 .014 .27 .03 2.40
Not pulverized but
cyanided 12 .007 .15 .06 4.47
Pulverized and
cyanided 13 .007 .15 .06 4.717
SUBTOTAL 1.16
ROASTER CALCINE ‘
Head Sample 14 2.69 ]31.25 3.9 1.40 .38 5.91
C&anided (as is)
alcine Residue 15 .12 [28.5 4.0 1.30 . 2.20
Pulverized/Cyanided 16 .12 128.5 4.0 1.30 4.86
Cganided/Pulverized/
yanided 17 .11 4.83
SUBTOTAL 9.07
FLOTATION CONCENTRATE '
lst Maxwell Cell 3.17 127.5 27.48111.04 7.35
2nd Maxwell Cell ' 3.21 |34.25 31.98]10.73 5.12
Rougher Conc. 2.38 [18.75 15.27] 8.79 4.00
Scavenger Conc. .75 8.25 5.37] 3.04 2.33
SUBTOTAL 1.88
| TOTAL WEIGHT | 18.14




i—J
o
[

Page

Giant '
YELLOWKNIFE MINES LIMITED
MEMO TO: D. Bartlett
FROM: B. Starcheski
DATE: May 26, 1989

SUBJECT: Carbon Analysis

Please find the attached spectra analysis performed on a sample
of reactivated carbon that was taken from our strip circuit. The
analysis was also done on samples of fresh and loaded carbon but
we haven't received a copy as yet.

I thought it may be of interest to the TRP, 1if you need your
carbon analyzed in the future. It may help troubleshoot loading
problems if a baseline was developed using the relatively fresh
carbon that you have in your circuit.

The analysis will indicate what has loaded onto the carbon but
presently Stephen can't quantitatively determine the amount of
the species on the carbon. It wouldn't be too difficult once he
developed some standards. A

If you have any questions please give me a call or you can
contact;

Dr. Stephen Chryssoulis
Surface Science Westezrn
University of Western Ontario
(519) 661-2173

B Starcheski

=



The Surface Science Laboratory, The University of Western Ontario,
Natural Sciences Centre, London, Ontario N6A 587

n@WGStem (519) 861-2173

rfa

scie
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FACSIMILE COMMUNICATIONS COVER SHEET

TO FAX TELEPHONE NUMBER: ( 403) 813-2989

PLEASE DELIVER THE ATTACHED PAGES TO:

NAME: B(‘QA

COMPANY /INSTITUTION: Glant Yeﬂm\km&e M\.\QQQMW
ADDRESS : \fe,QQom Kade. N‘NT

PHONE NUMBER/EXT.:

You will receive _, S page(s) of copy including this cover sheect. If the
entire transmission is not received, please contact us as soon as possible.
Our operator can be reacbcd at (519) 661-3323.

FROM: | S\'@\n\w LL d‘:}!SSOU 0(8

ADDRESS:

COMMENTS ;

Our FAX number Is (519) 661-3486, and we are
transmitting from a Konica 400 Fascimile
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Page 106

SAMPLES FROM L. i il DATE ASSAYED.... . e e eeeranneennns
| Sample Number O?/l“rn oAung Fe S As Sb Cu
]
Reactivated Carbon to 6.29
Western University :
|
{
I
7
.
f
|
e ———— .

W.L. Richardson

--------------------------------------------

Assayer
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YELLOWKNIFE MINES LIMITED Dage 107

MEMO TO: G.B. Halverson

FROM: B. Starcheski
DATE: June 6, 1989

SUBJECT: Cyanidation of mill tailings

N

W
SUMMARY: e

Testwork was conducted on a sample of tailings . The average gold
cyanidation recovery after 48 hours leaching was calculated to be
60.10% Au. The average residue assay was .039 oz/ton and the
average calculated head grade was .098 oz/ton Au. The assayed head
grade of the sample was .070 oz/ton Au. The average reagent
consumptions were 10.0 lb/ton NaCN and 2 lb/ton CaO.

Mo TN

B. Starcheski
Plant Metallurgist



BIANT YELLONKNIFE MINES LIMITED

CYANIDATION TESTS

Fage 108
Date of Test: May 28, 1989

%lple: Mill Tailings Discharge to the Northvest pond
’ %lple Code #:  Tails

‘s CYANRCC,Fra

itial

1ze = 200.0 g | Reagents { Hour  Roll After 24 Hrs. | After 48 Hrs | After Hrs

—: Ca0 = 0.30q | pH = ----- oH 1—12—. pH = ;)—9— pH = o

0e | waok = 100 o of SV e ) Cnomt o e
B —4()—0—![ Other - o Tit = 10 al Tit = --- ol Tit = -—":—IL Tit = ol

Yer= - pH to 11.1 Other —_ Other . Other _—_ Other =_—_

i le Calculations:

Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

iash | ----- al)------ L | - 1/t (1] I

g 360 al{0.911 &g/l{ 0.328 ag 81.40 89/l [T 1

i) 1,000 atf 0.075 mg/t| 0.075 ag 18.60 ag/L a0 l

:?l 1360 ol 0,297 mg/L| 0.403 ug 60.20 a9/l 1] 1
HE‘due 199 g| 1.336 sg/t|{ 0.266 ag 39,80 H 8 1

1 éHead 200 gf 3.345 g/t] 0.669 ag 100,00 H ] 1
<say Head 200 gf 2,398 g/t] 0.480 ag 4 80




GIANT YELLONKNIFE MINES LIMITED

CYANIDATION TESTS

Page 109
Date of Test: May 28, 1989

iples  Mill Tailings DIscharge to the Northvest pond

;ple Code #: Tails 2

: CYANRCC.Fra

itial

ze = 200.0 ¢ | Reagents 1 Hour  Roll After 24 Hrs, After 48 MHrs § After Hrs

T Cal = 0.30 g | pH = ----- pH=E— pH=E:)— pH = -

200: e 100 ] o e ot | o S G0 | O ool |oh s e
“0 : W-L Other - - Tit = Tnt Tit = --- ol Tit = —-_--— ol | Tit s al
s | oo 103 Other = | Other - Other = | Other -

le Calculations:

Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

nash | ----- atf------ s/t - | - I a9/l 0 1

'g 360 al{0.904 ag/l] 0.326 ag 81.30 I s/l 80 H

) 1,000 alf 0.075 ag/t} 0.075 g 18,70 1 s/t 8 1

al 1360wty 0.295 mg/t| 0.401 &g 60,10 I 2/t ag 1
~1due 199 gf 1.336 ag/t] 0.266 ag 39,90 1 4 (1} H

Head 200 9| 3.343 g/t 0,669 g 100,00 1 H 19 1
ay Head 200 g 2,398 g/tf 0.480 ag 1 19
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YELLOWKNIFE MINES UMITED
MILL TESTING ASSAY REPORT
SAMPLES FROM ...... T80 e, DATE ASSAYED.. 31789 My .
Sample Number OQ%n Oggn Fe S As Sb Cu
Tails Head .070 8.25 .66 .19 .02
Tails Residue #1 .039
Tails Residue 32 .039
Tails Preg #1 .0266
Wash .0022
Tails Preg #2 .0264
Wash .0022
|
]
|
{
!
: T

W.L. Richardson

............................................

Assaver
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Giliant
YELLOWKNIFE MINES LIMITED

MEMO TO: G.B. Halverson
FROM: B. Starcheski
DATE: July 18, 1989

SUBJECT: Cyanidation of Mill Tailings

SUMMARY:

Testwork was conducted on a sample of mill tailings the average
gold cyanidation recovery after 48 hours leaching was calculated
to be 63.28% Au. The average residue assay was .039 oz/ton and the
average calculated head grade was .101 oz/ton Au. The assayed head
grade of the sample was .071 oz/ton Au. The average reagent
consumptions were 20 lb/ton NaCN and 3 1lb/ton CaoO.

The sample was taken on July 7, 1989 and may have had some tails
containing Treminco residues. Another test will be done using the
present tails. There has not been any Treminco ore milled since
July 4, 1989.

B. Starcheski
Metallurgist



GIANT YELLOWKNIFE WINES LIMITED

CYANIDATION TESTS
Date of Test: July 10, 1989
ample: Mill Tailings
Samgle Code #:  FTI
REF:  CYANRCC.Fra
'lnitial
lSize = 100.0 g | Reagents 1 Hour  Roll After 24 Hrs, | After 48 Hrs | After Hrs
{pH 7_5 Cal = 0.60 g | oH = ---- pH = - o = F pH = -
L20s | NGk ¢ 20,0 10| ON ¢ e b/ | ON oo L0t O s ez o o
iﬂZO = 200 sl | Other = o Tit = jjjj—- Tit = --- al Tit = —ijt?- sl | Tit = il
,3ther= - oH to 11,2 Other :_——__ Other = Other :-_-— Other =——-_-_
|
L
satole Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

’ revash 500 sl} .099 mg/l] .049 g 22,90 1 s/l g 1
Preq 200 i) 0.596 ma/Lf 0.119 ag 33.61 1 1/l (1) 1
'mash 500 al{ 0.092 ag/L| 0.046 ag 21.49 1 a0/t '] 1

rtal 1200 al{ 0.178 mg/L} 0.214 wo 61.49 1 ag/l ag I
‘Residue 98 g 137 wa/l) 0,134 ag 38.51 1 1 ag 1
_ ilc Head 100 qf 3.48 g/t 0,348 ag 100,00 1 1 a0 1
]‘,say Head 100 g 2.400 g/¢] 0.240 ag 1 1]




GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS
Date of Test: July 10, 1989

wole: Hill Tailings
jampie Code #: FT2
.iF:  CYANRCC.Fra
|'nitial
l“;ize = 100.0 ¢ | Reagents { Hour Roll | After 24 MHrs. After 48 Hrs | After Hrs
}pH z —-;T;— Cal = 0.60 9 | pH = ~---- pH = ;?r?—-— pH = I;?;—_ oH = o

005 | Kk = 20,0 1 O = otk | OV e 1ot | O = 9.3 1ot | o0 s 10/t
IHZO = 200 at | Other = o Tit = jjj?——lL Tit - oat Tit = _ijtt_ ol | Tit = sl
_ [ther= o ph o 11.2 Other :__-—- Other Other :--—- Other =
.-mole Calculations:

Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

"evash 500 at| .099 most]| .049 19 20.29 1 ag/L 8 I
Preq 200 st} 0,719 ag/t| 0.144 ag 99.02 1 ao/l 8 1
.nash 500 al| 0.103 ag/L| 0.051 ag 20.90 1 19/l " I

ital 1200wty 0.203 mg/t| 0.244 ag 63.07 1 a/l ] i
‘Residue 98 o] 1,336 ag/l] 0.131 g | 3493 1 1 a 1
E\lt Head 100 o 3.75a/t1 0.375 ag 100.00 1 ! ag 1
I‘ssay Head 100 g 2.400 o/t| 0.240 ag 1 ag
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YELLOWKNIFE MINES LIMITED
MEMO TO: G.B. Halverson
FROM: B. Starcheski
DATE: September 7, 1989

SUBJECT: Cyanidation of mill tailings

Further cyanidation tests performed on the mill tailings
indicate that 78.98% recovery was achieved. The sample was
taken from the mill discharge into the northwest pond. The
assayed head was .026 oz/T Au. The calculated head was
.053 0z/T Au. The residues from the testwork assayed to be
.011 0z/T Au. Previous head samples taken indicated that
the gold values in the mill tailings were at .070 oz/T. The
higher values can be attributed to the presence of Treminco
ore in the tailings.

Results from the test show‘that acceptable recoveries can

be achieved with conventional tails..- Further tests will be
performed to verify this. gg;;;;i;;;;_
f e)ﬁ?A
Bra tarcheski

Metallurgist



GIANT YELLOWKNIFE MINES LINITED

CYANIDATION TESTS Page 115
Date of Test: Auoust 11,1989
%anole: Hill Tailings
Eanple Code #: FTI
?%F: CYANRCC. Fra
iinitial
l§ize = 100.0 g | Reagents 1 Hour  Roil After 24 Hrs. | After 48 Hrs | After Hrs
:pH a2 oo - 0.20g | of = ---- Hox e He 0. | phe
12002 R N T X 7 I RV P TV [P tor (v b/t
;120 = 200 at | Qther = o Tit = ?jj?-_lt Tit = --- &t Tit = _jjtt- al Tit = A
‘dther= o pH to 11,0 Other _ Other Other :— Other =
‘iample Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery

éreuash ----- af ----- so/L|  ----- g - 1 s/l (1] l
“reg 200 al| 0,363 so/L| 0.073 ag 64,03 1 s/l 1 1
‘Wash 300 alf 0.082 sa/L] 0,041 ag 36,09 I s/l (1] 1

rtal 700 al| 0.163 sg/l] 0.114 ng 75.30 1 s/t g l
Residue 98  of 0.377 ma/t| 0.0369 g 24,50 1 1 (1] l
: i,ch Head 100 g .51 g/t 0.151 ng 100,00 1 1 ag 1
} ;say Head 100 g 0.890 o/t] 0.089 ag 1 ag




GIANT YELLOWKNIFE MINES LIMITED

CYANIDATION TESTS

Date of Test: Auoust 11,1989

fage

samole: Mill Tailings
moie Code #:  FT2
“ZFr CYANRCC.Fra
Initial
‘dize = 100.0 ¢ | Reagents | Hour  Roll After 24 Hrs, After 48 Hrs | After Hrs
H = 8.2 a0 = 0,20g | pH = ---- oH = ;jjj—-_ pH = I;j;r- pH = -
A 10,0 107t] o0 = - 1t O s dbt | O = 230 1o/t | on Y
N { —;E;_—;L Other = o Tit = tjt——lL Tit = —-tj-—;t Tit = -tttj— al | Tit = __-—-_IL
Nther- o pH to 11.0 Other “ Other —_— Other :— Other =_—
ple Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
rewash | ----- alf ----- /Ly ----- 0| -e--- 1 8o/l 0
L.eg 130 L] 0.685 mg/L| 0.130 ag 14.71 1 0/l (1)
sh 300 alf 0,089 #g/L] 0.044 aq 25.29 1 a/t ag
Afotal 630 al| 0.233 ag/L! 0.174 ma 82.46 1 ag/t ag
t iidue 98 q| 0,377 wo/Ll  0,0369 #g 17,54 I 1 a0
' Head 100 g 2.11 g/t 0.211 ag 100,00 1 1 8g
‘u.ay Head 100 g 0.890 g/t| 0.089 ag 4 L]
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G I A N T
Yellowknife Mines Limited

MEMO TO: G. Halverson

FROM: B. Starcheski

DATE: October 2, 1989

SUBJECT: - CYANIDATION OF MILL TAILINGS

Cyanidation tests were performed on mill tailings on September 20, 1989.
The cyanidation recovery after 48 hours was 56.2% Au. The calculated head
assay was .032 0z/T. The assayed head assay was .015 0z/T. The results of
this series of tests are consistent with the results of previous
cyanidation tests done this summer.

%Aam

Brad Starcheski
Metallurgist
BS/s3



GIANT YELLOWKNIFE MINES LIRITED

CYANIDATION TESTS

Date of Test: Seotember 20,1989

.__ole: Mill Tailings
ple Code #: FTI
“F: CYANRCC. Fra
nitial
e = 200.0 g | Reagents { Hour  Roll After 24 Hrs, After 48 Hrs | After Hrs
i = —_5?5— Ca0 = 9,30 ¢ g = ---- | o = I;T;__ pH = I;Tg—- o = -
00+ | NN = 10.0 1o/ O = - dbt ] O < 3.3t o s 23wl o e e
M= 400 al | Other - o Tit = jtjtf—»L Tit = --- al Tit = ---- el | Tit = al
“ther= pH to 11,0 Qther :——___ Other :_—-—_- Other :-_——- Other =
ple Calculations:
Gold Arsenic
Units Assay Distribution Recovery Assay Distribution Recovery
L Wash 1000 al} .024 ag/lL 024 ag 18.46 1 ag/L a0
1 370 aL{ 0.130 sg/L 0.048 ag 36.92 1 8/l ag
‘ sh 1000 sl 0.058 ma/L1  0.038 ag 44,62 1 ag/l ag
: }l 2370 el 0.053 mg/L} 0,130 &g 39.35 1 s/t a0
sidue 200 g 443 mg/L}  0.089  amg 40,65 1 1 ag
;lf Head 200 g 1.0930/t 0,219 =g 100.00 1 4 ag
Head 400 g 0.514 g¢/t]  0.103 =g 1 ag




fule: Mill Tailings

GIANT YELLOWKNIFE MINES LIMITED
CYANIDATION TESTS

Date of Test: Septeaber 20,1989

4e]

wnle Code &1 FT2
CYANRCC, Fra
itial
se = 200.0 ¢ | Reagents 1 Hour  Roll ' After 24 Hrs. ! After 48 Hrs | After Hrs
o= 8.7 Ca = 0,30 g | oH = ---- oH = U—l;_ | oH = F oH = S
00: | Mok = 10,0 ] OV = et O = 25 b | On = ot e | on e o
g = _40_0_nt Other = o Tit = T---_-IL Tit = _-:—uL it = __T al | Tit = al
ers pH to 11,2 Other —_ Other ;—_— Qther :— Other =———
--le Calculations:
Gold Arsenic
Units Assay Distribution i Recovery Assay Distribution Recovery
’lasn 1000 al] .03 g/l 031 ag 26.72 1 ag/L ag
an 380 ably 0.13%4 mg/L| 0,031 ag 43.97 1 ag/L LT
~an 1000 al| 0.034 ag/l| 0.034 ag 2.3 1 ag/L 1]
1 2380 oLl 0.049 mo/L| 0,116 ag | 52.97 1 il ag
ildue 200 g .Sl4 mg/Li 0.103  ag 47.03 1 1 ag
Head 200 o 1.0930/t 0.219 ag 100.00 1 1 ag
:ay Head 200 g 0.514 a/t} 0.103 &g 1 1]

1
(=
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ALEMC TC: 2. Hailverson

TROM: B. Ltarchesxi
JATH vecember Lo, o
SUBJECT: CYANIDATION CF FLOTATION TAILS

Cyanidation tests wer 2riormed on two sSeparate riotation

e pe
tails samples. The «irst test was overtrormed November 27, LU89.
The average cvanlc‘”l n recovervy was 52.32%. The calcutiated head
arade was .025 oz/ton &and the assaved heaca drade was .uU9 oz/ton.

There {5 guite a discrepancy :in this test 30 another fest was
run.

The second text was run Lecemper 6., 1989, The cvyanidation
recovery was S51.72%. The caiculated head was .017 oz/ton and the
resiau was .008% oz/=on 'he assaved nhead was Cll ozston.

The same trend has shown in the Ccvanidaticn ot the flotation
tails (i.e.: The calculated neads nave been 30% higher +than the
assaved heads). These is a serious problem in the cdetermination
Ot the gold in the flotation tails.

The cvyanidation reccveries are in 1ilne with those of
previous tests. :

@u@@

. starcheski
MELalLUrqlat
BS/s3J
Attach.
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YELLOWKNIFE MINES UMITED Le
MILL TESTING ASSAY REPORT
SAMPLESFROM ... 188819 DATE ASSAVED. ...\ o enber 30-8%
Sample Number onft oS Fe s As Sb cu |
Preg Soln . 180

FT Preg A .0031
WASH .0015
FT Preg B .0031
Wash .0014

W.L. R1.Chardson A
......................................... ssaver
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AMPLES FROM

I

Au Ag

Sample Number 0z/Tn Oz/Tn Fe S As Sb Cu
FT A Solid .009 .
B .008
FT Head L0171,
FT Preg A .0031
Wash .0006
FT Preg B .0026
Wash .0008

W.L. Richardson
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;GIANT YELLOWKNIFE MINES LIMITED

%MEMO TO : G. Halverson

2COPY TO : B. Wakabayashi, S. McAlpine
iFROM : B. Longmore

;DATE : Mar. 5, 1990

SUBJECT : Cyanidation of Mill Tailings
Interim Report

Part One

Cyanidation tests were performed on the following Mill Tailings; Flotation
Tailings (FT), Calcine Residue Tailings (CR), Dust Treatment Residue Tailings
.DTR), and a composite of all three (CT) in accordance with the Mill's
through-put. A 24 and 48 hour leach test was done for each sample while
varying the cyanide addition only.

iased on the 48 hour leach tests the calculated extractions were as follows;
FT 38.41%, CR 12.23%, DTR 14.19%, and CT 21.48%.

he CR and DTR low extraction rates indicate that the Conventional Mill is
~andling these solids efficiently. The CR and DTR solids have already
undergone one cyanidation and a further cyanidation at a lower cyanide
ddition level (TRP mill cyanide addition is O0.85 1b/t) should not produce
esults as good as the leach tests when cyanide additions were 6.8 lb/t. The
ccompanying solution with the CR and DTR solids contain undesirables such
s Sulphides, Thiosulphates and Arsenics. These undesirables are oxygen and
yanide robbing which would hinder the TRP's cyanidation, gold absorption
ind enhance carbon fouling. Though the amounts of the solutions are small in
omparison with the TRP's make-up solution, any extra contaminants are
wwanted and unneeded. I believe it would be better to avoid processing the
) and DTR tailings at the TRP. Any further work involved to recover more of
:he gold from these tailing should be attempted at the Conventional Mill.

W

‘4

Daily extractions of DTR solids; best case,
20t/day x 0.24 oz/t x 14% x 95% gives 0.64 oz/day
Daily extraction of CR solids; best case,

80t/day x 0.18 oz/t x 12% x 95% gives 1.64 oz/day
Daily extraction of FT solids; best case,

1000t/day x 0.016 oz/t x 41% x 95% gives 6.2 oz/day




The Composite sample (CT) extractions were lower than the expected extraction
rates of the combined individual samples (90% FT + 8% CR + 2% DTR) for both
the 24 and 48 hour leach tests. This could reflect a poisoning from one or
more of the samples involved on the other sample(s). Thus a composite
Tailings sample was ignored and further testswork was carried out on the

Flotation Tailings only.

Part Two

Further cyanidation tests were carried out with the Flotation Tailings and
a TRP feed composite (hole 88-14). Separate tests were done on the Flotation
Tailings and the TRP feed and a combination of the two tailings were used to
produce a 10% FT plus 90% TRP sample and a 20% FT plus 80% TRP sample.

Based on 48 hour leach times calculated gold extractions were as follows;
FT 34.38%, TRP Feed 36.62%, lO%FT 34.02, and 20%FT 32.63%.

Results indicate that with the addition of the Flotation Tailings to the TRP
feed composite the extraction rates decrease. On comparing the dilution
effect with the actual assayed and calculated head extractions the Flotation
Tailings lowered the expected extractions by 5.3% - 7.7% and 2.4% - 3.5%

respectively.

From these results it would be ill advised to add Flotation Tailings to the
[RP feed as already lower than expected extractions occur and any further

lecrease would be depremental. Please note these observations are based on
one particular TRP composite hole.




Giant Yellowknife Mines
Conv. Mill Leach Tests

Par+ |

Flot Head

qut Head 1

Flot Head 2

DTR Head

CR

Head

Comp Head

24
24
24
24
24
24
48
48
48
48
48
48

hr Flot
hr Flot
hr Flot
hr DTR
hr CR

hr Comp
hr Flot
hr Flot
hr Flot
hr DTR
hr CR

hr Comp

Solid
oz/t

0.016
0.017
0.014
0.240
0.180
0.016
0.009
0.012
0.010
0.250
0.180
0.019
0.010
0.014
0.012
0.200
0.160

0.030

Sol'n
oz/t

0.0032
0.0040
0.0041
0.0102
0.0101
0.0042
0.0033
0.0046
0.0045
0.0124
0.0111

0.0040

Sample Dates

Feb.
Feb.

5,

13,

13990
1990
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24
24
24
24
24
24
48
48
48
48
48
48

hr
hr
hr
hr
hr
hr
hr
hr
hr
hr
hr
hr

Flot
Flot
Flot
DTR
CR
Comp
Flot
Flot
Flot
DTR
CR

Comp

Weight
Solids
g9
168.5
163.5
155.5
135.5
156.5
155.5
178.5
162.5
166.5
132.5
169.5
166.5

Volume

Sol'n

ml

340.
342.
345.
352.
345.
345.
337.
343.
341.
353.
340.
341.

9

6

%

Solids

49,
47.
45,

38.

45
45

52.
47,

48

37.
49.
48.

43
72
02

44

.35

.02

91

38

.74

48

78

74

NaCN
Added
lb/t

o -

.78
.20
.80
.78
.78
.78
.78
.20
.80
.78
.78
.78
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End
Free CN
l1b/t



24
24
24
24
24
24
48
48
48
48
48
48

hr
hr
hr
hr
hr
hr
hr
hr
hr
hr
hr
hr

Flot
Flot
Flot
DTR
CR
Comp
Flot
Flot
Flot
DTR
CR

Comp

Calc

Head

oz/t

0.015
0.020
0.019
0.277
0.202
0.028
0.016
0.024
0.021
0.233
0.182

0.038

Assay
Head
oz/t
0.01l6
0.017

0.014

0.016
0.016
0.017

0.014

0.016

Assay
Tail
oz/t
0.009
0.012
0.01
0.25
0.18
0.019
0.01
0.014
0.012
0.2

0.16

Ext
Ca

41
41
47

9.
11.
32.
38.

40

43,
14,
12,
21.

%
rac
lc
.84
.13
.67
59
01
93
41
.95
48
19
23

48
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%

Extrac
Assay

43.
29.
28.
-4,

0.

-18.

37

17.
14.
l6.
11.
-87.

73
41
57
17
00

75

.50

65
29
67
11
50



Giant Yellowknife Mines
Conv. Mill Leach Tests

Par+ 2

Sample Date
Feb. 26, 1990

--TRP Feed Leach Tests (Hole 88-14 Composite)
-~Feb.26,1990 Flotation Tailings Leach Tests

--TRP Feed plus 10 %,

Leach Tests

TRP-FLOT HEAD
TRP-88-14 HEAD

TRP-FLOT-24
TRP-FLOT-48
TRP-88-14-24
TRP-88-14-48
TRP-10FT-24
TRP-10FT-48
TRP-20FT-24

TRP-20FT-48

Solid
oz/t

0.014
0.082
0.013
0.013
0.060
0.057
0.060
0.058
0.058

0.056

and 20 % Flot Tails Addition

Sol'n
oz/t

0.0034
0.0037
0.0227
0.0204
0.0192
0.0183
0.0177

0.0162
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Weight Volume % NaCN End
Solids Sel'n Solids Added Free CN

g ml 1b/t lb/t

TRP-FLOT-24 175 338.6 51.68 1.00 0.5

TRP-FLOT-48 182.5 336.0 54.32 1.00 0.6

TRP-88-14-24 203.5 328.6 61.93 1.00 0.6

TRP-88-14-48 203.5 328.6 61.93 1.00 0.5

TRP~10FT-24 197.5 330,7 59.72 1.00 0.6

TRP-10FT-48 201.5 329.3 61.19 1.00 0.65

TRP-20FT-24 ©200.5  329.6  60.82 1.00 0.6

TRP-20FT-48 197.5 330.7 59.72 1.00 0.5
Calc Assay Assay % %

Head Head Tail Extrac Extrac

oz/t oz/t oz/t Calc Assay

TRP-FLOT-24 0.020 0.0140 0.013 33.60 7.14

TRP-FLOT-48 0.020 0.0140 0.013 34.38 7.14

TRP-88-14-24 0.097 0.0820 0.060 37.92 26.83

TRP-88-14-48 0.090 0.0820 0.057 36.62 30.49

TRP~10FT-24 0.092 0.0752 0.060 34.89 20.21

TRP-10FT-48 0.088 0.0752 ~ 0.058 34.02 22.87

TRP-20FT-24 0.087 0.0684 0.058 33.41 15.20

TRP-20FT-48 0.083 0.0684 0.056 32.63 18.13
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Yellowknife Mines Limited

MEMO TO: G.B. Halverson

c.C.:
FROM: P.M. 0Q'Hara
DATE: March, 19990

SUBJECT: FLOTATION CIRCUIT BALANCE AND COLLECTION OF SCAVENGER
CONCENTRATE SAMPLE

On Feb. 13 and 14 the tflotation «circuit was sampled and
metallurgical balances calcutated (attached). On the 13th the
circuit was run under normal operating conditions. On the 14th
the circuit was run with the scavenger cells being pulled as hard
as possible and all other cells being run under normal operating
conditions. As a result the weight % of scavenger concentrate
went from 0.4% on the 13th to 1.6% on the 14th and the
distibution of gold increased slightly from 1.0% on the 13th to

b
(§8 )

1.1% on the 14th. For the 13th the assayed feed grade was 0.27_

0z/T with a final tail of 0.014 oz/T and on the 14th the assayed
feed grade was 0.31 oz/T with a final tail of 0.013 oz/T.

Results from both days show that due to low sulphur content both
the scavenger concentrate and the secondary rougher concentrate
would benefit from futher cleaning. For the scavenger concentrate
the sulphur grade was 4.3% on the 13th and 2.88% on the 14th. For
the secondary rougher concentrate the sulphur grade was 6.71% on
the 13th and 6.39% on the 1l4th.

A bulk sample of scavenger concentrate was collected on Feb 14th,
22nd and March 6th (200 - 300 kg). This sample was sent to
Lakefield Research for column flotation testwork. Results from
sampling on Feb. 22nd and Mar. 6th compared favorably with those
on the 14th as shown below:

Date Flowrate(tph) Scav Conc Assays Feed Grade Flotation
' Au S As Tails
Feb 14 0.8 0.26 2.28 1.09 0.31 0.013
Feb 22 0.8 0.24 1.48 1.02 0.25 : 0.013

Mar 6 N/A 0.23 1.48 1.22 N/A N/A



GIANT YELLOW

IFE MINES LTD

TABLE 1 : METALLURGICAL BALANCE
FER 13/90

Page 135

: ASSAYS “ UNITS/DAY ! DISTRIBUTION
) l ]
' i meat aver mava bomms maer tmrm ' ST ML At s ke e et et i e e e e e e o e e beeis iare ere metes tere e U e et e o s e et e e b e e ——_— it 2r4et o — — _at
Produck ! Wt T WE X An L8 i As 1 Au : s i As AL 1§ i As
" “ SN D S S B S F S S
#1 Max Conc : 4.3 9.3 12,700 121,71 110.96 1289.80 FLLLTE V77,070 81.3%) 80.0%
#2 Max Conc ! 0.5 | 1.1 12,040 117.64 | B.48 | 26.07 ! bo1.08 1 6.9%) 7.9%)  7.4%
Pri Reugh Conc “ 0.2 | 0.7 12.480 116.82 111.53 | 26.68 ! 0.88 1 7,12 4,520 6.0%
Sec Rough Cone ! 0.5 | 1.1 11,250 3 6.71 ¢ S.50 1 15.97 ! 0.0 0 4.2% 3.0%Z0 4.8%
Scavenger Conc ! 0.2 | 0.4 10,730 ) 4.33 | 2.47 } 3.73 | o018 4 1oz 0.87) 1.9y
Calc Flat Cone “ 5.7 1 1.7 1Z.487 119,17 110,03 1367.05 ) bl4.61 1 96.3%) 97.5%) 99.37
Asyd Flot Conc : 5.7 | 2.7 1ZLEZ0 119,02 110,13 1381.65 | 14076 1101.47) 96.8%1 100,37
Final Tails F89.2 1 87.3 10,014 ) 0.07 } 0.01 § 14,086 | o010 8 3.7%0 B.S%Y 0.7
! ! ! ! L ! " ! ! ! "
Calc Feed boo45.0 1 100,00 10,327 1 249 1 1,28 1376.31 | Z8.63 ! 14.71 1100.0%Z!100.0%!100.0%
Assayed Feed Poood5.0 1 10000 10270 1 279 1 0,99 1810.50 | 22,09 ! 11.39 100,07 100.0%! 100, 0%
! ! ! ! ! ! ! ! “ ! !
' ! ! ; ! “ : ! ! ! !
#1 Max Conc “ 4.2 1 9.3 12,700 121.71 110,96 1289.80 | 23.30 ! 11.76 1 79.7%! BR.SZ! B1.97
#1 Max Tails P08 1 9007 10,071 1 0029 1 0,26 1 74,03 1 3.02 | 2.7 § 20.3%0 L1.5%: 18.77
Calc #1 Max Feed |  45.0 | 100.0 10,316 | 2.29 | 1.26 !362.82 | 26.38 ! 14.47 1100.0%1100.0%!100. 0
Asyd #1 Max Feed 1 45.0 1 100.0 10.270 | 2.79 } 0.99 1210.50 | 32.09 ! 11.39 {100.07!100.0%! 100,07
: ! ! ! “ ! ! : ! “ !
#2 Max Conc ! 0.5 1 1.2 12,040 117.64 | 8.48 | 26.07 | 2.25 1 1,08 ! 32,740 45.7%1! o8.8%
#7 Max Tails Poood90.3 1 98.8 10,052 1 0.26 | 0,26 1 S3.55 | 2.6B | Z.68 | 67.3%! S4.3%! 7197
Calc #2 Max Feed 1 40.8 { 100.0 {0,076 | 0.47 | 0.36 | 79.62 | <4.93 ! 3.76 1100.0%1100.0%1100. 07
Asyd 2 Max Feed 1 40.8 1 100.0 10,071 | 0.23 | 0.26 ! 74.03 |  3.02 ! 2.71 1100.071100.0%! 100, 01
“ ! “ ! ! ! ! : “ ! !
Pri Rough Conc “ 0.2 ! 0.7 13.480 !16.8% 111. tO26.EH | 1.29 1 0.88 ! 44.6%! 9% B5. 4%
Sec Rough Conc “ 0.5 ! 1.2 11,250 ! 6.71 1 5. 15,97 0 0.86 L Q.70 L Gl T7nd AL 282
Calc Rough Conc : 0.8 { 2.0 12,086 110.%0 § 7. PodE.es b 2015 0 1,59 0 v1.9%! 0% E2.6%
Asyd Rough Conc : 0.3 ! 0.7 12.630 114,32 110,39 | 20,16 | 1.10 ¢+ 0.79 ! 33.7%1 %! 21.6%
Rough Tails Po39.5 0 9B8.0 100017 1 0023 1 0.0 1 17,16 0 2.3F 0 0.91 1 o8, 77! 0%} 26.4%
Calc Rough Feed PoS0.3 1 100,010,058 1 0.43 | 0024 1 59.81 | 4,47 | 2,50 1100.0%1100.0%100. 0%
Asve Rough Feed : 40.3 1 100.0 0. 051 ) 0,21 1 0. POELER T 2013 0 1.75 1100.0%1100.0%1 100, 0%
! ! " " ! ! “ ! ! ! !
Canc ! 0.3 5100730 1 4, P3.A7 00 BU78 1 0.EZ L 0,18 ) 210X 230970 63,87
Tails 39,3 5 10,014 1 0. b0.01L F 14006 1 0.70 1 0,10 79.0%0 T76.1%! 86,37
Scav Feed ey, 0 10,018 | o, OO0 1 17079 0 0092 1 0028 1100.0%1100.0% 1100, 0%
Grayv Femid ' B e R O I 10 JOUN 4 X 6 O 0 A Y b O | b Lo O 'y A TTTY o e




SAMPLESFROM .. Jesting
s e N Au Ag
ample Number 0z/Tn Oz/Tn Fe S As Sh Cu
= 2.68 2.63
Flot Conc 13th NIE ) 19.02 ] 10.13
°rime Rougher Conc 3.54 3.472 ,
347 2 At 16.82 | 11.53
Rougher Conc 2.68 2.614 , ., 14.32 110.29
2.60 i
Ist- Maxwell Conc 2.90 2.49¢ . | 21.71 1 10.96
2.72 Lo
2nd Maxwell Conc 2.01 2.09 , 17.64 | 8.48
2.04 1
Sec. Rough 1.25 1.24
ec ugher = 4 125 6.71 5.50
Scavenger Conc .73 .74 0,97 4,33 3.47
2 73 l7 >
41 COF ‘ .255 .25¥% . 3.20 .91
‘ 255 0SSN0
#2 COF .29 .29 g
=t £.19 2.37 1.06
Rougher Feed .051 .31 17
Rougher Taijls .017 .23 .09
1 Maxwell Tails .071 .29 .20
72 Maxwell Tails .052 .26 .26
Final Tails . .014 .07 .01

W.L. Richardson
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YELLOWKNIFE MINES LUMITED

MILL TESTING ASSAY REPORT

Work - Flotation

Page 128

SAMPLES FROM ... 0 s o o DATE ASSAYED........... 0 0 i .,
l Sample Number OQ%n Oggn Fe S As Sb Cu
' Flot Conc 14th 1.62 1.64 | (0 14.75] 5.45
. 1.78 L 6
Ilst Maxwell Conc g.gg 2.64 .08 21.78 | 7.26
2nd Maxwell Conc 1.76 1.78 .77 14.33 | 5.81
l 1.77 | "
Rougher Conc. 1.80 1.99 | o9 10.23 | 5.04
| 1.87 .o
l Primary Rougher Conc. 2.78 2.74 ~ 5. 14.19 | g 69
2.77 - °
Scavenger Conc. .26 .26 , 2.28 1.08
.26 016
Sec Rougher Conc. 1.14 1.1 , ,, 6.39 3.14
1.12 s
COF #1 .26 .23 . 3.07 77
.255 OS5 AR
COF #2 .355 .3794, 7_,// 3.21 .68
| 39 |05
Rougher Feed .053 71 .27
{
| Rougher Tails 015 06 | .03
l #1 Maxwell Tails .076 .48 .25
#2 Maxwell Tails .055 .28 .20
| \
| Final Tails .013 .21 .03
|
l
!
I

N.L. Richardson

oooooooooooooooooooooooooooooooooooooooooooo

Assayer
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YELLOWKNIFE MINES UMITED

MILL TESTING ASSAY REPORT

SAMPLESFROM .. lesting DATE ASSAYED, february 27-90
Sample Number OQ/L;'n O?/grn Fe S As Sb Cu
.24 .24 .
Scavenger Conc Feb 22ng "4 0,24 1.4811.02
COF #1 .25 .25 A
.25 L2
42 .25 .,275 ,
.265 0.6
Final Tails .013 0013
|

————

W.L. Richardson

--------------------------------------------

Assaver



SAMPLESFROM . flotation Tests

YELLOWKNIFE MINES UMITED

Page 140

MILL TESTING ASSAY REPORT

.........

Sample Number

Au
0z/Tn

Fe

Scavenger Conc 6th

.265 .239
. 185

1.48 1.22

W.L. Richardson

oooooooooooooooooooooooooooooooooooooooooooo

Assayer



