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PRELINIMARY SUMMARY REFORT

Az ctlined in the Prusidecd's letter of the 1999 Roxmark Mines
traitad.  Aanwal Deporit, Rauimark nas secured the right to evaluate
zevaErasy ol Eailings Hdepnsils in the Geraldton Beardmove Camp.
o the 2,000,000 Tens miar rareoerent, preliminary testing has
ahnwn: that  a bhorough  —valeation is warranted and  that the
deposits could contain up to 135,000 ounces of gold for an
average grade of plus o sinus 045 sunces per ton. Assuming a
&5% recvery and repvocossing costs in the order of $8.00 per ton
on a scale of plus 100G Lons per day this project could generate
the much needed expleoration and development funds needed to
e vielop  the recent discov=ries in the camp specifically Roxmark's

fenadicl Zone, the Har-trock Discovery Zone , etc. — It is al=o
believied that capital costs requirsd would be a fraction .of the
cos required to impiesent iz conventional mine, mill scenario
Foasible 23-30Y - and that ihis equipment could later be

susminloags - ted o handl2 ainevun ore.
Thavy ~are three properii=s f prine interests

A, Bgkfileld — Towmbiiil vith a common Lailings pond
Y., Little Long Lac prope 'y of Algona Steel.
£}. Teczhota MNigigon.

All propertizss are in W:: Deardmore Seraldton Mining Division in

the District of- Thundasr Bay. :

Al Barkfield-Tosbill
iocated on the North si1de of Trans Canada Highway #11-8.25Km
wast of ths tura off ifc Geralditon in the Hestern half of
Erv inaton Tup.

vl

fitbkis Long Laec

Located on 2ither side of Hwy 584 approximately 3 ¥m. north
f Hwy 11 sownth of the bridge that enters the town of

fa i
Ber aldton in Errington and Ashmore Twps.

&) Tashaota : )
The: Hine 1= located North west of Onamen lLake and south of
hazhkegan Township, batwzen Onamen Lzke and Onamen Rivér.h
It is accessible via the Camp 40 Road north to the Con Lake
REaad. Preceed north—east from the Con Lake intersection on
tho Mine Road for approximately B miles to the mine site.

la..E




) Pa wPlald--Toeabill S1oTms
o Patented Mintog Claims
TE 1021732
TE 110201
T 105485
By Littlo Long Lac
2 Fatented Mining Claims
T8 10887
TE 10621
T3 10540
TR 10561
TB. 17542
TR 109573
TE 10885
T8 1054¢
€ Tashota Nipigon
2 Fstented NMiring Claims

e T ¥ o S Y Tl miall
! [ T, T2l !\.' el

} # Pk Fiald Tombill s-oj=2ct is suhject to a 25% NPI in favor
.f Bav!l Fiocld and Tombill Miges.

F! Thks Littls Long Lac projact is subject to a 5% N.S.R. to Lac
v 2l=s and  E2nnual  pryments of apprnxlmately 540 000 to Algoma
53808 L, & pfaeitlve penduction decision,
O The Tashelta Nipigow procject is subject to a 4% NSR and an
2201k ir il paym=al of $S,503.00
E=jionzl Seclsay

I.E. Maleisf Consulii-.g ~ Geolegists Limited enfterad inta

gt EenE %8s b the above properties for Roxmari Mines Limits=d.
B .war: Jdid bthe 1nitis) werk  inveolving research sampling and
prelimicary metallurgical worik  invelving $15,000 in 1987 -.d
ea-ly 1723 - Roumark has agreed to give their subsidiary company
Besawa:n Mines Limited (at present a private corporation) a cha: e
' =zarr. 2 253% interest in the tailings project for doing a progpsr
evaluatiz=n, metallurgical testing, fTeasibility study, and a
Turther 25% intarest for funding through to production.

Current Status

A). Bankfield Tombill - Initial sampling with a Sonic Soil Sasple

- @ &0 heles drilled indiczted appreciable tonnage @ .051 0Oz. per

Ton. with isolated tonnage oF high grade.

B} Little tong Lac — Investigation of production history
indicates excessives losses in the aill with twoe periods of
teilings retreatment. Initial sampling favorable - 1,780,000 Taa
potential.

£). Tashota Nipigon — Report on sampling and metallurgy froa
Lakefield Research done by Lynx - Canada in 1978 indicates
reserves o>f 350,000 tons of 0B 0z Gold par ton with indicated
recoveries of 7C.4% - -
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Recommended Work Project .

A pregras invelving the a2i:penditure of $200,000.00 is warranted.
Grids will be established on all properties. The Tashota will be
drilled and sampled on 25 foot centre because of the relatively
small size of the deposit and high grade nature. The Bankfield
Toabill will be drilled and sampled on 50 foot centers — Little
Loeng lLac will be drilled and sampled on 100 foot centers with
later dafinition at 50 feet. This should involve 10,000 to
11,000 feet of drilling and approximately 2600 assays — Sample
results and locations will be plotted and grade contour lines
established to locate economic reserves. The grid, drilling and
sampling ®will cost $100,000.00 - Sample composites of reject
samples will assembled and sent to Lakefield Research for
aetallurgical studies on the three representative bulk sasple.

The metallurgical work should cost $40,000 — If this stage gives
favourable results, it will be followed with a $50,000
environmental study and then a feasibility study.

The project began in August of 1990
The preoject will take nine months to complete or 200 days.
Work Completed

Tha proposed program was carried out at a cost of $165,711.54 —
6rids were establish on each property and the drilling was done
with a Sonic Seoil Sampling machine — "BE8" Rods were used to drill
down through the tailings and into organic material. Samples
were taken at each fivae foot section. .

A total of 11,000 feet were drilled and 2,621 samples taken. The
assay rvesults ware plotted on assay plans. These results were
then contoured to show areas averaging .03 ounces of gold per ton
amnd better. Once these areas were known the sample rejects
representing these areas were made into composites for each
deposit and prepared for bulk setallurgical work at Lakefield.
Supplementary bulk samples were taken with the use of a back hoe
which cut five trenches on each of the Bankfield and the Little
Leng Lac deposits. The trenches were 50 feet long, the depth of
tha tailings and a two ton sample representative sample compilad
from each deposit. There was sufficient material for testing on.
the Tashcta property as each hole was double drilled.

All composites properly identified were shipped to Lakefield
research and arrived Decerber 27th, 1990. -

Metallurgical . work began in early Jamuary with preliminary
investigations on gravity, flotation, bottle cyanide tests, 30
eleaents <ccans etc. Afier a review of initial results a decision
was made to do heap leach coluan tests on all three ores and to
do a coabination of gravity ((Falcen concentrator) and column’
flotation in a contivues circuit on the Bankfield and Little Long
Lac material. These tests have been paid for but are stili in
progress.

L




Whien the res:

;lts hsve b=en corpliled a complets vreport will be

presentad €to the Ministry., This will be arcoeplished by March 25

or aarlier. e have inclieded 2 copy of

the prelisinary

setsllergical =ocrk done and underway, as «#£l1ll as assay plans cof

tne respective properties.
11. Cormletion date is Febtruary 15, 1991,
12. Reports Availables:
a" *Cwtaric Seclogical Sarvey™
Spen fila Report SE30 - 1938%&
Viclume I - Pg. 87 thru F&
Fg. 329 Thrua 338

Voelume II - Pg. ©82 thru 5Ba
Pg. 571 item B Ecorncric Features

B? *An Investigaticn of the Recovery cf Gold”

From Tailings sasple submitted by Tashota-MNipigon Mines Ltd.

Fregress Report Neo. 1
Pro:ect No. L.R. 2129 — takefisld Research.
13. Frelisinary Metallurgical Reporis.

i4,. AQssay Maps with preliainary reserves.

Respe-tfsll--

David Malguf
3enceral Maniger and Tirector
Roxsark Mi-es Limited
Beaurox Mines Limited
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ZIC LAKEFIELD RESEARCH === sam= eco

A DIVISION OF FALCONBRIDGE LIMITED FACSMLLE NO. (708) 852-8308

Fcbruary 6, 1991

Mr. D. Malouf
Beaurox Mines Limited
Suite 801

80 Richmond Street West
‘Toronto, Omario

M5H 2A4

Dear Mr.Malouf:

Re: LR409S - Summary Leiter No. 1
Please find enclosed & summary of all testwork completed to date on the Bankfield,
Bankfield-2, Tashota and Little Long Lac samples.

The testwork performed thus far includes head assay analyses, gravity concentration,
flotation and direct cyanidation. -

() Head Assay Analyses

Representative head samples were cut from each individual tailing sample and assayed for
Au, Fe and S(total). The results are summarized as follows:

Iable No. 1: Head Assays

Bankficld Bankficld-2  Tashota Linle LongLac

Au, gt 2.90 1.29 3.03 1.60
Fe,® 6.33 6.40 10.1 3.80
© S(total), % 2.28 2.26 2.51 0.19

Size fraction analyses for Au and S(total) were also performed on the same head samples.
Table 2 summarizes these results. .

OMiP 90- (&

185 CONCFSSION STREET, POSTAL BAG 4300, LAKERIELD, ONTARIO, CSANADA REL &ne




Mesh

it §§§§ai

§§§§a

_§§§§ai§

|
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Weight
g %
1815 123
2065 287
211.1 19.8
$173 301
10084 1000
Waight
0 %
544 50
3885 . 354
u82 228
452 70
10963  100.0
Weight
9 %
278 26
3744 358
450 234
%78  Sa.
10448 1000
Woight
] %
39 0.7
1304 244
1422 280
2577 482
5342 1000

Assays, gt or %

Ay s
1.75 1.58
2600 083
8.3 3.04
882 319
3 228

Assays, gt or %

Au 3
6.04 204
452 1.65
1.85 248
1.50 2.5
283 224

Assays, gtor %

Ay
345 0.19
1.13 0.07
1.28 0.21
1.62 0.22
1.41 0.18

Assays, gt or %

Au s
1.73 1.5¢
1.02 0.39
146 219
133 202
1.29 210

Distribution, %
A ]

87 83
204 1058
169 284
§7.0 848

100.0 100.0
Distribution, %
Au -]
108 63
580 28.1
13.2 248
198 428
100.0 100.0
Distribution, %
Au 8

és 3.1
288 154
210 30.2
438 514

100.0 100.0
Dlstrbution, %
Au ]

1.0 053
193 45
30.1 28
40.7 671

100.0 100.0
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A 24 clement ICP scan was also conducted and these results are summarized in Table 3.

Table 3: Size Fraction Analvses

Bapidield Iashaota, Litialonglac Banifield-2
As, % 139 0.004 0.12 085
Ba, % 0.04 0.02 0.05 0.04
Be, % <0.0001 «<0.0001 0.0001 0.0001
Ca, % 3.25 . 27 264 297
cd, % <0.003 <0.001 «0.0005 0.0007
Co, % 0.003 0.007 0.003 0.003
Cr.% 0.0 0.009 0.004 0.01
Cu, % 0.008 0.03 0.008 0.008
Fe.% 6.3 9.57 404 3.27
Mg, % 134 . 212 157 148
Mn, % 0.05 0.08 0.08 0.08
Mo, % <0.01 <0.008 <0.01 <0.01
Na. % 224 1.21 1.74 334
Ni, % 0.008 0.006 0.008 0.008
P, % 0.04 0.03 0.05 0.04
Pb, % <0.02 <0.01 <0.02 <0.01
8,% 2.28 215 0.2 2,01
b, % 0.001 <0.001 0.008 0.001
Se, % <0.008 «<0.005 <0.005 <0.0005
8n, % <0.002 <0.002 «0.002 <0.002
To. % <0.001 <0.001 <0.001 <0.001
™% 0.001 0.003 «0.001 <0.001
U,% <0.001 <0.001 <0.001 <0.001
Zn,% 0.005 : 0.01 0.009 0.007

(ii) Gravity Concentration

A series of tests were conducted to investigate the recovery of gold by gravity
concentration. 2 kg charges were passed over an 1/8 Wilfley shaking table with the table
concentrate being upgraded on 2 Moziey separator. The results are summarized in Table 4.




This type of gravity concentration was not successful since only an average of 16% of the
gold and 31% of the sulphur was recovered by the Wilfley table.

Further gravity concentration tests were performed using a Falcon concentrator. Table 5
summarizes these results.

Iable S: Summary of Falcon Concentrator Resuits

Test| Sample Product Weight| Assay, o7, % ) %
# % | A 8 S
7 Tashota + 28 mash 153 4 1
Faicon Conc Eg 9. 23 9.
Falcon Tall 2 ] 7471 823
_ﬁ_— 1000 3 10| 100.0] 100.0
8 | Litie Long Lac |+ 28 mesh 10 4 0 3
Falcon Conc - B. 6. 0. 28| 169
Faicon Tal 940! 108 0.1 K
Fesdfoac) ] 1000} 1

0.17] 100.0] 100.0




As seen in Table S, an average of 24% of the gold and 13% of the sulphur was recovered
in the Falcon concentrate. The higher recovery of gold over sulphur indicates that free gold
displaced sulphide bearing minerals during the operation of the Falcon conceatrator until
the centrifugal bow] became full (~750 g).

(iif) Direct Cyanidation

Representative 1 kg charges were prepared from the gold tailing samples for cyanidation
testing. All samples were leached for 120 hours at 50% solids using 1.0 g/L. NaCN and
pH 10.5 - 11.0. Aliquots were removed every 24 hours in order to determine the rate of
extraction of the gold. The results are summarized as follows.

Tost Sample Reagent Consumption Au Extraction, % Residue, git| Feed(caic), gh

w 24h | 48h | 72n | 96h | 120h Au Au
NaCN Ca0

1 Tashota 328 104 68| 7| ]| 78 1783 0.69 3.30

2 Bankfleld 081 4.10 L7 [P0 0.62 324

3 |litlelonglec] 0.51 0.79 56 | 85| 55| 55 |51 0.67 1.5

Maximum extraction of gold was reached after 48 hours of leaching.
(iv) Flotation

A series of bench scale flotation tests was conducted to investigate the recovery of gold into
a sulphide concentrate. Flotation tests were performed on either "as is” material or lightly
reground material. The purpose of the light regrind was to polish the surfaces and remove
any oxidized layers which may bave formed. Aero 412 and PAX were used as collectors,
Dowfroth 250 as the frother, CuSO4 and Na3S as activators, Table 7 summarizes the
flotation conditions and memllurgical results.




120t AF25 [RoConc 13| s3] 10
10009t Na28 [RoConc 14|  11.4] 627 1

400 gt CuSO4 [Ro Tall g8sl 071 o022 24.3
- 1.34] 0. .
— F2 | Bankfleid2 | nogind |RoConc1 64 643 19 614
150 gt A350 |RoConc142| 10 189
90 gt R412 |Ro Conc 13 103 4 111 9o.7j
500 gt CuS804 [Ro Tail 8371 074 023 9.3
18 gA DF250 cale) | - 207 -
~F3 [UtlelongLac| nogrind [ReCanc 1 5. 1.94 80.1

150 gt A350 |Ro Conc 1+2 7
90 oA R412 |Ro Conc 1-3 12,

§§a'kga§-sa§aa
g

500 gt CuSO4 |Ro T ; s1.4] 19

- 20 g DF250 caic) | 1133 o8l - | -

T F4 | Bankheld2 gind _ |RoConc 1 12 130 474 70
150 9r A350 |RoConc 142] 183 652 &

S0oRR412 |RoConc13| 28 a21| eo4 o

500 gt CuSO4 |Ro Tai 768l oesl 022 306 @

| 20 g/t DF250 cakc - 132 200 - | -
F6 |Umlelonglac| gind |RoConct 112 8.1 a5 4
1500t A350 |RoConc1+2| 14.1) B.11 542 &7

90otR412 |RoConc 13| 204] 420| o068l 642 o8,

500 g1t CuSO4 [Rg T 796l o000 oosl 358 3.

20 g DF250 calc - 1.8 o2 - | -

As seen in Figure 1, the polishing grind helped improve the ovenall recovery of the gold,
but with a lower grade of concentrate .

Eflect of Polishing Grind
70 = -—
{ @@= Buihill wyd
=8 Ubisglxngh

® —O—  Buiddif wthghd
z { ~—O—  Uislonglen wihgiet
{ «f
|
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Appended 10 this summary are the test details. Column leaches on the Tashota, Little Long
Lac and Bankfield-2 are underway.

If you have any questions, please do not hesitate to contact us.

Yours truly,
LAKEFIELD RESEARCH

Ko SAd-

K.W. Sarbutt
Manager - Mineral Processing

P

D. Evans .
Project Metallurgist

KWSIDE:bjs
Enclosures




Test No.

1
2
3

2334

BS

DETAILS OF TESTWORK

Tashota
Bankfield
LittleLongLac
Litde Long Lac
Bankficld-2
Linle Long Lac
Bankfield-2
Little Long Lac

Test Description




Tast 1 Project: 4095 Date: Jan/8/m1 Operator: KoS
Purposs:  To evaluate Au extraction by divect cyanidation.
Procedure:  The ore wes puiped in a 21 bottle and aghsted on mechanical rolls.
NaCN and Bme were added and maintsined at described levels and
Cyanidation was casried out in 1 x 120 hour stage. Pregnant sub-samples
were removed st 24,48,72, and 96h, with botties being weighed before
and after sampling. At end of teat, pulp was fillared and weshed, with
all products submitted for aasay.
Fead: 1000 g minus 28 mesh Tashota
Solution Volume: 1000 mL Puip Densily: 50 % Solids
Sol'n Gamposition: 10 oL NeCN
pH Range: 10.5-11.0 Ca(OH)2
Reagent Consumption (kg of cyanide feed) NaCN: 328 CaO: 104
24h NaCN 5 158
48h NaCN Consu : 209
72h NaCN Consumption:  2.53
86h NaCN Consumption:  2.64
120h NaCN Coreumpiion:  3.28
Time Added, Grame — Hesidual | Consumed
Actual Grame Qrams pH
Houra | NaCN| MMN CaD | NaCN] CaD | NaCN |} CaO
0-1 1.06 | 820 | 1.00 | 6.30 | 0.51 - 040 | - 10.5-6.5
1-3 0. 1.22 040 | 0.93 | 0.68 - 0.32 - 10.6-10.0
3-5 0.: 0.90 0.32 | 0.68 0.98_ - 0.04 - 11.0-10.3
5-8 081 _J004) 062]077] - 1025) - [ 113105
8-24 024 ] 0.68 023 ] 050 | 0.50 - 0.41 - 11.3-10.5
24-32_ | 0.8 041 [0 JO78] - 102 - 1711108
32.48 |023] o0 Jo22| o0 Jo7ri| - 1030] - | 106104
48 - 72 0.31 034 1029] 028 § 0.58 - 0.42 - 11.0-10.4
72-96 | 044] 017 1042013 |0] - | 030 | - I 108103
96-120 | 0301 031 _} 030 ] 0.24 | 0.68 | 0.06 | 0.42 | .87 | 10.9-10.7
Total 392 | 1307 1372 963 1 058 ] 0.08 | 3.12 | 9.87
Metallurgical Balance
Product Weight . Assays Distribution, %  Estimated
ml.g Au, mgh, gh Ay Extraction, %
Au
+ 28 mesh 205 1.49 14
24h Preg 250 131 1.0 é8
48h Preg 250 1.54 1.2 78
72h Preg 250 1.55 12 78
96h Preg 250 1.57 1.2 78
120h Preg 121 1.51 50.8 -
120h Wash 747 0.61 14.1 783
Residue 648.5 0.69 203
Fead(calc) 9780 130 100.0




Teat 2

[

Project: 4005 Date: Jan/BAt
To evaluate Au exiraction by direct cysnidation.

The are was puiped in a 21 bottie and agltated on mechanical rolle.
NaCN and ime were added and maintained at described levels and
cyanidation was carried out in 1 x 120 hour stage. Pregnant sub-samples
wers removed at 24,48,72, and 98h, with botties being weighed before
and after sampling. At end of teet, pulp was fikered and washed, wkh

al products submitted for assay.

Operator; KcS

Foed: 1000 g minus 26 mash Bankfleld
Solution Volume: 1000 mL Puip Denslly: 50 % Solids
Sof'n Compoaition: 10 QA NaCN
pHRange: 105110 Ca(OH)2
Reagent Consumption (kg2 of cyanide feed) NaCN: 091 CaD: 4.0
24h NaCN Consumption:  0.60
48h NaCN Consumption:  0.79
72h NeCN Consumption:  0.78
98h NaCN Consumption:. 0.78
120h NaCN Consumption:  0.91
Time 4. Grama Residusl | Gonsumed
A_wﬁ [~ Equivalent Grame pH
Hours | NeCN| 2| NaCN| CaD INaCN| CeO | NaCN] CaO
0- 1 105 200 | 100] 1.50 J052| - [ 048 | - | 10.50.4 |
1-8__J 051 | 072 | 048 0.58 | 0.91 < 1008 ] - | 10.60.9 |
3-8 1034| 090 Josajoes]i00] - - [ 113105 |
5-8 0 0.9 0 | 012 ]100]| - 0 -] 10.8-10.5
8-24 ] 0.35 8 | 027 | 1.00 - "0 | - [ 13.1-10.3
24-32 0 018 | 0 | 034100 - 0 - | 10.9-10.5
32.48 o] o0 | o o_josl - 011 ] - | 10.510.3
48-72 | 0.12]| 024 |011] 018 J094] - | 008 ]| - | 110403
72-98 1006)] 018 | 0.06] 0.14 | 1.00| - ) - ] 10.8-10.3
| e6-120 0 | 023 0 | 0.17 | 0.87 | 0.06 | 0.13 | 3.80 | 10.9-10.
[ _Total__|208| 508 | 186 3.86 | 0.67 | 0.08 | 0.85 | 3.80
Metalurgical Balance
Product Weight Asesys  Distribution, %  Estimated
ml.g Au, mgA, oA Au Extraction, %
A
+ 28 mesh . §3.1 1.3 29
24h Preg 250 1.80 14 7
48h Preg 25.0 1.79 14 7
72h Preg 25.0 1.77 14 ”
96h Preg 250 .72 14 7
120h Preg 1085 1.65 58.3 -
120h Wash 750 073 172 79.0
Residue 928.1 0.62 18.1
Feed(calc) 081.2 824 100.0




Tost 3 Project; 4095 Ddo Jan/Bmt Operator: KeS
Purpose: To evaluate Ao extraction by direct cyanidation,

Procedure: The ore was pulped In a 21 bottle and agiiated on mechanical rolls,
NaCN and Ime were added and maintained at desoribed levels and
cyanidation was carried out in 1 x 120 hour singe. Pregnant sub~sampies
were removed at 24,48,72, and 96h, with botties being waighed belors
and after sampling. At end ol test, pulp was fitered and washed, with

all products submilted for assay.
Feed: 1000 g minus 28 mash Litle Long Lac
Solution Volume: 1000 mbL Pulp Denelly: 80 % Sollds
Sol'n Composhion: 10 @A NaCN
pH Range: 10.5-11.0 Ca(OH)2
Reagent Consumption (koA of cyanide feed) NaCN: 051 Cal): O
24h NaCN comunmn: 0.21
96h NeCN Consumption: 048
120h NaCN Consumption: 0.51
Tume Added, Grams 7 Consumed
Acwal Grame Grame pH
Houra NaCN NaCN] CaO [NeCN] CaD | NaCN| CaO —
0-1 1.05 0.77 100 ] 058 | 0.83 - 0.07 - 11.0-10.7
1-3 0.07 0.00 0. __g 1.00 - 0 - 10.7-10.8
3-5 [ 0.00 0 0 1.00 - 0 - 10.8-10.7
5-8 0 0.00 0 0 1.00 - 0_ - 10.7-10.5
8-04 0 0.17 0 101310851 - J015] - | 11.2109]
2¢-32 _J016] ©0 Jois) 0 Jio0] - 0 | - [ 108109]
32.48 | 0 0 0 | 0 Jod7) - Jooa} - |i06107
48-72 0.03 D 0.03 [}] 0.91 - 0.09 - 10.7-10.5
72- 98 0.00 0 0.08 0 0.88 - 0.12 - 10.5-10.4
98 -120 0.13 0.18 01ﬁ2 011 ] 084 ] 0.08 0.08 | O 77 11.0-10.8
Yotal 1.53 1.08 1.45 .63 ] 094 | 0.08 0.50 ),
Maetaliurgical Balance
Praduct Welght Assays Distribution, % Estimased
mL, g Au, mgA, gt A Extracton, %
Ay
+ 28 mesh 52 429 15
46h Preg 250 0.a7 1.1 s5
72h Preg 250 0.63 1.1 55
96h Preg 250 0.63 1.1 55
120h Prag 973 a.61 0.7 .
120h Wash 1104 0.15 1141 85.1
Residue 960.0 0.a7 43.4
Fead{caic) 9742 152 100.0
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Test No. F1 Project No. 4095 1/20/91 Operator: DE
Purpese: To perform prefiminary rougher flotation test.
Procedure: As stated below.
Fead: ~2kg of -28 mesh Litte Long Lac
Grirck NA
Reagents added, grams per tonne ‘I'lmor minutes
A350 | AF25 | Na2S | CuSO4 Grind | Cond. | Froth { pH
1 80| 40| B I A T
400 B
F 1 2 ﬁ
Condx 500
Rougher 3 50 1 5| 92
Condx 500 5
her 4 50 1 10f 8
Stage Ro
Flotation Cell D-1
Speed: rp.m. 1
9% Solids 3
Metaliurgicel Balance
Product Weight Assays, gr, % Distribution, %
g % Au ] Au 8
1. Ro Cong 1 102 05 40 752 132 180
2 RoConc2 9.7 0.5 385 8.19 143 188
3.RoConc3 842 43 495 095 158 188
4.RoConc4 1183 6.1 218 073 838 203
8. Ro Talling 1727858 886 on 0.00 488 243
Feed(calc) 19499 1000 134 022 1000 100.0
Combined Products
Ro Conc 142 199 10 382 7866 275 3066
Ro Conc 1-3 104.1 83 106 227 434 554
Ro Conc 1-4 224 114 627 148 832 757
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Test No. F2 Project No. 4085 13191 Operator: JMD
Purpose: To perform prefiminary rougher flotation test.
Procecdure:  As stated below. '
Feed: ~2kg of -268 mesh Banidield # 2
@rind: NA
Reagents added, grams per fonne ~Time, mincies
Stage A360 12 { Na28 | CuS8O4| DF-260 Qrind Froth
Codx 1 500 8.0
[Condx 2 400} 6 7
Rougher 1 50 3 1 1 7
Rougher2 | 170l
|Rougher 3 S0 sof 7 i 30]
o]
Flotation Cell D1
Speed: rp.m 1800
%
Metaflurgical Batance
Product Waelight Assays, git, % Distrbution, %
g % Au S Au 8
1. RoConc 1 148 64 643 199 09 614
2. RoConc 2 88.1 44 389 102 129 2217
8.RoConc 3 1078 &5 229 288 ° 65 76
4.RoTailing 16339 837 074 023 486 93
Feed(calc) 19526 100.0 133 207 100.0 100.0
Combined Products
Ro Cong 1+2 2109 108 539 189 439 831
Ro Conc 1-3 3187 163 434 116 634 907




TestNo. F3 Projact No. 4098 2/4/81 Operator: JMD
Purpose: To perform preliminary rougher flotation test.
Procedure: As statod beiow.
Fead: ~2xg of -28 mesh Little Long Lac
Grind: NA
WMamnm Time,
ASS0 12 | Na2S DF-250 Grind | Cond. { Fi
2 400} $ 93
Rougher 1 3 i ) -
1
Rougher2_ 5 | 3
Rougher 3 :Esl:v 13
Stage Ro |
Fotation Cell D1
Speed: rp.m. 1800
% e
Metallurgical Balance
Product Weight Assays. g/, % Distribution, %
9 % Au ] Au S
1. Ro Coanc 1 1078 &5 847 194 339 601
2. RoConc2 482 24 877 071 8.5 94
3. RoConc3 8.0 47 24 040 a4 107
4. Ro Talling 1768 8§74 080 0.04 511 198
Feed(calc) 19638 100.0 137 0.18 100.0 100.0
Combined Products
Ro Conc 142 1538 78 7.08 1.67 404 @885
Ro Conc 1-3 120 832 113 489 802




Test No. F4 Project No. 4095 /401 Operator: JMD
Purpese: To parform preliminary rougher flotation test.
Procedure: = As stated below.
Foed: ~2kg of +28 mesh Bankfield-2
Grind: Sminutes/2kg @ 65% solids in laboratory rod mill
Hnrnn added, grame per 1onne "~ Tima, minutse
A350 Na2$ | CuSO4 G Cond. | Froth | pH
[Cocx 1 ﬁ :
Condx 2 400 78]
——
{Fougher 1 7 BT i 1
H 1 |l
LT - i3
Rougher3 1~ S0 Sol 75l (] I
Stage Ro |
Flotation Cell D-1
Speed: rp.m. 1800
% Solids
Metallurgical Balance
Product Weight Assays, ght, % Distribution, %
g % Au 8 Au 8
1. Ro Conec 1 2408 127 493 130 474 708
2 RoConc2 1100 86 183 288 78 17
S.RoConc3 954 4.9 143 166 63 43
4. Ro Talling 16080 768 068 022 e 8.2
Feed{cal) 19840 100.0 132 207 1000 100.0
Combined Products
Ro Conc 1+2 355.6 183 a8 890 662 a7.5
Ro Conc 1-3 4550 232 34 821 64 918




— . TestNo.F8 Project No. 4095 214591 Operator: JMD

To perform preliminary rougher flotation test.
As stated below.

~2kg of -28 mesh Lit¥e Long Lac
5 minutes/2kg @ 65% solids in laboratory rod mill

Purpose:
Procedure:
Faed:
Gring:

:‘n?muﬂmwm Time,
#-_.m,m; D280 Qrng |
Condx2_ 400}

9
~90
E@h_og 8| 30 10 1 |
= —z3- —
7.

Fougher? 101 -
e et

Stage

Hotation Cell D1

Speed: rp.m. 1

Motaliurgicel Balance
Product Woelght Asseays, gt, % Distribution, %

¢ % Au 8 Au 8

1.RoConct - 2200 MN12 517 0980 435 498
2. RoConc2 8§77 29 489 082 108 78
3. RoConc3 128 82 212 038 99 111
4.RoTaling 15635 736 080 0.8 388 318
Feadi{calc) 16838 1000 1383 020 1000 1000

Combined Products
Ro Cone 142 .y 14.1 811 082 642 574

Ro Conc 1-8 4003 204 420 068 &2 @83
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A DIVISION OF FALCONBRIDGE UMITED 42E10NE01 13 63.6872 ASHMORE

March 5, 1991

Mr. D. Malouf

Suite 801

80 Richmond Street West
Toronto, Ontario

MSH 2A4

by FAX and Courier

Dear Mr.Malouf:

Re: LR4095 - Summary Letter No. 2
The R £ Gold f I Grade Tailine S I

Please find enclosed a summary of all testwork completed since the publication of
Summary Letter No. 1.

The testwork performed during this segment includes direct cyanidation with lead nitrate
addition, heap leach simulation, and column flotation and gravity separation pilot plant
testing.

(i) Direct Cyanidation with Lead Nitrate
A series of tests was performed to investigate the effect of lead nitrate addition on the
cyanidation response of the tailing samples. All tests involved the used of 1 kg charges

diluted to 50% solids. A dosage of 500 g/t lead nitrate was added in each test. Cyanidation
conditions and metallurgical results are summarized in Table 1.

185 CONCESSION STREET, POSTAL BAG 4300, LAKEFIELD, ONTARIO, CANADA KOL 2HO
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(ii) Heap Leach Simulation

The feed for the column leach testwork was agglomerated with 5 kg/t of Portland No. 2
cement, the amount on lime consumed in bench scale cyanidation tests and approximately
one half of the amount of sodium cyanide consumed in the preliminary bottle roll tests.

The column leach apparatus was set up using 15 cm diameter plexiglass conduit of about
1.5 metres in height. The bottoms of the columns were fitted with a steel mesh to retain the
solids. The columns were leached with flowrates of about 5 mL per minute ( 15 L/h/m?2).
The pregnant solution discharge from the column was passed through a cartridge
containing 15 grams of Calgon GRC-22 pre-attritioned carbon. Flowrates were monitored
daily and adjusted as required to maintain an uniform flow. The loaded carbons were
changed periodically to monitor gold extraction. Barren solutions were regularly sample to
determine NaCN and CaO concentrations. At time of issuing this report, the Bankfield-2
and Little Long Lac column tests were complete while Tashota column was entering Day
26. Table 3 summarizes the results of the column leach tests. The results for the Tashota
sample are based on the direct head assay.

Table 3: Summary of Column Leach Results

Standard Conditions: 0.5 g/L. NaCN
ﬁé‘.’;‘i&.}.‘” days 1,2,4,7, 14and 21
sondays 1,2,4,7,
~SlﬂJmin£wnm
5 kg/t Portland No. 2 cement

Test Sample mw Au Extraction, % | Residue, gt} Feed(calc), gt
. & kgt Au Au
NeCN Ca0
10 Tashota 334 NA ne NA NA
11 | Litle Long Lac 1.00 0.97 50.0 0.68 1.40
12 Bankfield-2 1.75 475 56.0 0.57 1.30

* after 21 days of leaching
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Figure 1 shows the column leach apparatus while Figure 2 depicts the recovery of gold
with respect to time.

The metallurgical results, available to date, for Little Long Lac and Tashota column leaches
confirms the results obtained from the preliminary bottle roll cyanidations (without the
addition of lead nitrate). Again, it is not possible to compare the Bankfield and Bankfield-2
results since these samples are not representative of each other.




Column Leach
Apparatus

Figure 1




-~

Mr. D. Malouf 6
March §, 1991

Figure 2
Au Extraction versus Time

Cumulative Au Extraction (%)

(iii) Column Flotation

The pilot plant testing of the Beaurox Mine samples utilized two 6 inch column, except for
Test No. PP-1, which had a 4 inch cleaner column added.

The column were controlled by a process control computer using pressure transducers
installed near the bottom of the columns. The pressure transducer senses the pulp level by
transmitting a 0 to 100 mV signal to a ptMACG6000 controller. These signals are digitized
and used in a multi-PID alogrithm, along with manually selected setpoints, to prepare 4-20
mA signals to control the speed of the tailing paristaltic pumps. Air was injected into cach
column through a sintered stainless steel sparger. Feed to the column cells was controlled
with manually set variable speed paristaltic pumps. A general arrangement of the flowsheet
used is shown in Figure 3.

The purpose of the pilot plant testing was to determine if column flotation could produce a
recovery the same as or greater than that achieved int the bench scale mechanical flotation
tests.




Beaurox Mines
Figure 3

LR#4095
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Al tests used two 6 inch diameter, 2.5 cu. fi. columns as roughers. The tailing from the
first 6 inch column fed the second 6 inch column. The two rougher columns combined
gave an average retention time of approximately 50 minutes. Concentrates from the rougher
columns were collected together as a combined rougher concentrate. The tailing from the
second rougher column was fed to a Falcon separator. This was done in an attempt to
recover any free gold which was not floated. Test No. PP-1 also made use of a 4 inch
cleaner column. The combined rougher concentrate was fed to this column. The cleaner
concentrate was collected and the cleaner tailing was recirculated back to the first rougher
column. Tables 4, 5, and 6 provide summaries of flotation conditions, column key
variables and metallurgical results, respectively.

Table 4: Summary of Pilot Plant Flotation Conditions

Test| Sampie || Feed Rate || BMF Grind Reagents, ot

* kgh %400 mesh A350 | Re12 | cusos] DF2s0
PP-1| Bankfield 7 | 159 | 115 | e8a | 17
pP2| Banksel o8 247 | 156 | 618 | 26
PP-3 | Little Long Lac 81 182 | 113 | 533 | 3
PP4 |Lilelonglacl 64 246 | 150 | 609 | 4o

Analysis of the data shows that the columns were operated within normal ranges for wash
rate, gas rate and gas holdup. The limited scope of the test program did not provide an
opportunity o optimize conditions or to evaluate conditions outside the normal ranges.

Additional testing would be required to examine ways to improve gold recovery.
Specifically, reduced wash water flow and shallower froth bed might improve recovery,
but the present test results suggest that improvements in recovery might well be at the
expense of grade. Additional bench scale tests may also be required to evaluase altemative
collectors.
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Table S: Summary of Column Key Variables

————

PP4

~ Sample Roughers1 ~ Roughers2
# Gas | Wash | Fesd | NAT | Flow| Ges || Gas | Wash | Feed | NAT | Flow| Gas
Velocity | Velocity | Velocity | minutes| Bias | Hold Up H Velocity | Velocity | Velocity | minutes{ Bias | Hold Up
cm/sec | cm/sec | cm/sec % % cm/sec | cm/sec | cvsec % )
PP-1 Bankfield Jl 0.92 0.20 0.28 /4 14 18 0.6 0.10 0.28 25 26 17
PP-2 Bankfield 113 020 0.4 2 k -] x 0.ce8 0.10 0.3 20 0 16
PP-3 | Little Long Lac 0.74 0.20 0.3 <] k) 13 0.74 0.10 0.32 21 31 13
PP4| Litielonglac i 0.74 0.20 025 0 2 17 0.74 0.10 0.25 28 23 17
Table 6:
Test
_&
PP-1
PP-2
PP3 |
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(iv) Gravity Concentration

Two concentration tests were conducted using a Reichert Mark VII spiral and a Falcon
separator. Figure 4 depicts the flowhseet layout and Table 7 summarizes the metallurgical

results.

Table 7: Summary of Spiral Metallurgical Resuits

T:st Sample Product Weight Auay. gt [ Distribution, %
* _ Au
PP-5 Bankfield |Spiral Conc 6. 481 230
Falcon Conc o 7002‘ 9.7
Faloon T 673l
Feed(cak) 1oo 1 100. or
1.
PP | Little Long Lac [Spiral Conc 5. ?%]
Falcon Conc EL 40 13.
Falcon T 0.85 8.
Feed(calc) 100. oL 1.1 1oo.ol .
Feed(assay) 1.1

The metallurgical results from the spiral tests are comparable with earlier gravity
concentration testwork. An average of 31% of the gold was recovered using a
spiral/Falcon combination in comparison to 24% gold recovery when only the Falcon
separator was used.

There appears to be no advantage to using gravity concentration as a means of recovering
free gold or gold bearing sulphides.
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(v) Conclusions

1. The addition of lead nitrate helped reduce the cyanide consumption by roughly half.

2. The extraction of gold from the column leaches was comparable to that obtained in the
preliminary bottle roll tests.

3. Column flotation of the Bankfield and Little Long Lac bulk samples produced higher

grade concentrates at lower recoveries in comparison to the earlier mechanical bench
scale tests.

4. The recovery of gold using a spiral and Falcon separator was not successful. The
metallurgical results obtained confirmed earlier gravity concentration testwork where
only 24% of the gold was recovered.

(vi) Recommendations

1. To perform diagnostic leaching tests, in order to determine the location and association
of the gold.

2. To conduct a mineralogical examination on feed and tailing sample. This will help
identify gangue components, liberation, association and potential recovery of the gold.
Centrifuge and heavy liquid tests would be conducted to concentrate the free gold and
gold bearing sulphides.

3. To conduct further bench scale flotation tests to investigate new reagent schemes and

4. To conduct C.LL. tests to determine if preg robbing or re-precipitation of the gold
during leaching is affecting the final extraction of gold.

Appended to this summary are the test details. The Tashota 4 inch column leach will be
compicted on March 7th. The large scale Tashota column leach is underway and has been
leaching for approximately one week.
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If you have any questions, please do to hesitate to contact us.

Yours truly,
LAKEFIELD RESEARCH

KWS/DE:bjs
Enclosures - 41
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DETAILS OF TESTWORK
Test No. Sample Test Description
7 Tashota cyanidation with lead nitrate
8 Bankfield-2 cyanidation with lead nitrate
9 Little Long Lac cyanidation with lead nitrate
10 Tashota column leach
11 Litde Long Lac column leach
12 Bankfield-2 column leach
PP-1 Bankfield column flotation + gravity separation
PP-2 Bankfield column flotation + gravity separation
PP-3 Little Long Lac column flotation + gravity scparation
PP-4 Little Long Lac column flotation + gravity separation
PP-5 Bankfield gravity concentration

PP-6 Little Long Lac gravity concentration




Test7 Project: 4085 Date: Feb/a/n1 Operator: JH
Purpose: To evaluste Au extraction by direct cyanidation.
Procedure: The ore was pulped in a 2L bottie and agitated on mechanical rolls.
NaCN and ime were added and maintsined at deecribed levels and
cyanidation was carried out in 1 X 72 hour stage. Lead nitrate was added
at the being of the lsach. At the end of the test, pulp was filtered and washed,
with all products being submitted for assay.
Feed: 1000 g minus 28 mesh Tashota
Solution Volume: 1000 mb Pulp Density: 50 % Solfids
Sofn Composition: 05 gA NaCN
pH Range: 10.5-11.0 Cal(OH)2
Pb{NO3)2: 500 gi
Reagent Consumption (kgit of cyanide feed) NaCN: 147 CaD: 967
24h NaCN and CaO Consumption: 096 9.09
48h NaCN and CaO jon: 1.25 9.41
72h NaCN and CaO Consumption: 147 9.67
Actual Equivalent Grams Grams pH
Hours NaCN NaCN] CaO | NeCN] CaO | NaCN] CaO
0-1 053] 813 1050]) 818 | 0.10 - 0.40 - 10.9-9.0
1-2 0.42 130 | 040] 0.99 | 0.50 - 0 - 10.9-9.8 |
2-20 0 078 | ©0 0.58 | 0.20 - 0.30 - 10.9-9.5
20-24 032] 058 030 043 1 035] 002 | 015 | 815 ] 10.6-10.0
24 - 48 016} 040 1015} 030 | 025! 002 | 025 | 028 | 10.9-9.9
48 - 72 026] 038 1025] 027 1 030} 004 | 020 | 023 | 10.6-10.0
Yotal 1.69 115 | 161] 6751 030] 004 | 132 | 8.67
Metallurgical Balance
Product Waeight Assays Distriution, %
ml. g Au, mpA, g1 Au
+ 28 mesh 875 214 8.5
Preg+Wash 2000 0.98 0.4
Residue 896.2 0.78 242
Feed{caic) 963.7 294 100.0




Teat 8 Project: 4005 Date: Feb/4n1 Operator: JH
Purpose: To evaluate Au extraction by direct cyanidation.
Procedure: The ore was puiped in a 21 bottle and agitated on mechanical rolls.
NaCN and ime were added and maintained at described levels and
cyanidation was cartied out in 1 x 72 hour stage. Lead nitrate was added
at the being of the lsach. A the end of the test, pulp was fikered and washed,
with ail products being submitted for assay.
Feed: 1000 g minus 268 mesh Bankfield-2
Solution Volume: 1000 mbL Pulp Density: 50 % Solide
Sof'n Composition: 05 oL NaCN
pH Range: 10.5-11.0 Ca(OH)2
Pb(NO3)2: 500 gn
Reagent Consumption (kgi of cyanide feed) NaCN: 037 CaO: 203
24h NaCN and CaO Consumption 0.38 1.73
48h NaCN and Ca0 037 1.89
72h NaCN and CaO Consumption: 037 203
Time Added, Grams Residusl | Consumed
Actual “Equivalent Grame Gams | pH
Hours NaCN|Ca{OH)2 | NaCN| CaO | NaCN|] CeO Ca0
0- 1 0.53 1.38 0.50 ] 1.05 | 0.40 - 0.10 - 11.29.8
1-2 0.11 038 ] 0.10] 027 ] 0.50 - 0 - 10.8-10.1 |
2-20 0 0.24 0 )] 018 | 030 - 0.20 - 10.8-9.7
20-24 0.21 026 | 0201 020 | 0.45 0 0.05 { 1.70 | 10.7-10.1
24 -48 005] 021 005 0.16 } 0.50 0 0 0.18 | 11.0-10.0
48 - 72 0 0.21 000]| 016 | 050 | 0.02 0 0.14 | 10.9-10.1
Total 090] 268 ] 088] 202 | O. 0.02 § 038 | 200
Metallurgical Balance
Product Weight Assays Distribution, %
ml. g Au, mgAL, oA A
+ 28 mesh 23 0.43 0.1
Preg+Wash 2080 0.38 584
Residue 983.7 0.59 S
Feed{caic) $88.0 1.35 100.0




Tomt 9 Project: 4085 Date: Feb/aR1 Operator: JH
Purpose: To evaluate Au extraction by direct cyanidation.
Procedure

The ore was pulped in a 2. bottie and agitated on mechanical rolls.

NaCN and fime wers added and maintained at deecribed levels and
cyanidation was carried out in 1 x 72 hour stage. Lead nitrate was added

st the being of the isach. Al the end of the test, pulp was fitered and washed,
with all products being submitted for assay.

Feed: 1000 g minus 268 mesh Littls Long Lac
Solution Volume: 1000 mL Puip Density: 50 % Solids
Sofn Compoeition: 05 gL NaCN
pH Range: 10.5-11.0 Ca(OH)2
Pb{NOJ)2: 500 gA
Reagent Consumption (koA of cyanide feed) NeCN: 0.12 CaO: 0.89
24h NeCN and CaO Consumption:  0.12 0.67
48h NaCN and CaO Consumption: 0.12 0.73
72h NaCN and CaO Consumpiion: 0.12 0.89
~ Time Added, Grame Residual Consumed
Actual Equivalent Grams Grams pH
Hours NaCN|Ca(OH)2 | NaCN] CaO [NeCN| CaO [ NaCN| CaO ]
0-1 053 065 |0S0| 049 | 0.40 - 0.10 - 11.2-10.5
1-2 0.11 011 ] o0.10 | 0.08 | 0.50 - 0 - 10.9-10.6
2-20 0 005 | ©O 0.04 | 0.50 - 0 - 10.8-10.3
20-24 0 0.08 0 0.05 | 0.50 | 0.01 0 0.65 ] 10.7-10.4
24 -48 0 008 | O 0.08 | 0.50 0 0 0.086 | 11.0-10.3
48 - 72 0 0.25 0 0.19 ] 0.50 | 0.04 0 0.15 | 11.5-109
Totad 0.64 1.20 061} 091 | 0.50 ] 0.04 0.12 | 0.68
Matallurgical Balance
Product Weigiht Assays Distribution, %
ml.g Av, moA_, ot Au
+ 28 mesh 19 1.16 1.0
Preg+Wash 2090 033 49.1
Residue 973.3 0.72 49.9
Feed{ceic) 96852 143 100.0




Test 10 Project: 4095 " Date: Mar/o4/91 Operator: JH
Purpose: To evaluate Au extraction by direct cyanidation.
Procedure: Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm

in diameter, to a height of 106 cm. A piece of steel mesh was placed at the bottom
of the column and a piece of buriap on top to help disperse the sokution. Approximately

Auinsomionwasrumved.ﬂ\omgulsmrepluishedasmmireddning
the test. The loaded casbon was changed after 1, 2, 4, 7, 14, and 21 days and

repiaced with fresh carbon.
Feed: 10000 g minus 28 mesh Tashota
Solution Volume: 5000 mL Pulp Density: 33 % Solids
Sol’n Composition: 05 gL NaCN
pH Range: 10.0-110 Ca(OH)2
Reagent Consumption (kghtof cyanidefeed) @NaCN: 334 CaO: NA
Time Added, Grams Residual | _Consumed |
Days NaCN |Ca(OH)2 NaCNr Ca0 | NaCN|] CaO |NaCN| CaO PH
molerate] 17.0 | 139 | 162 | 106 | - - - -
Mb_—- 1T | 200] O [190] 0 | 191 - | 16.1 - | 8992 |
1-2 0.60 0 | 057 0 |1. - 125 - 9.294
[ 2-3 | 1321 016 | 125]0122] 150 - | 1.00 - 10395 |
[ 3-4 [ 1051 100 | 100 076 ] 1501 - 1300 - 11.59.8
[ 4-5 [ 105 1.00 | 1001 0.76 ] 1.58] - 0921 - [ 11.6-10.1
[ 5-6 |1 1051 0 ]| 100] 0 | 3. - ] 0.75 - 10.198 |
— 6-7 07| 050 1075]038)] .50] - [ 1.00 - 11.29.7 |
7-8 1.05] 050 | 10010381 31501] - [1.00] - 11296
 8-9 [105] 050 | 100/ 038 | 1251 - | 125 - | 11.096 |
3-10 132] 050 | 1.251 0.38 | 1. - 11251 - | 11496 |
— 10-13 | LW 100 | 1.25] 0.76 | 1. N - 11503 |
[ 13-14_ | 132 ] 100 | 125 0/61 1781 - [072] - | 11995
[ 14-16 | L‘b‘fé‘. —0.70 | 0.72 “W_Em - | 140 - 11.19.2 |
— 16- 17 | 146| 070 | 1391 0531 130 - | 1. - 11494
—17-21 | 126 100 | 120107610751 - |1.751 - 11.78.2 |
21-23 | 184 200 | 175 15211001 - |1 - | 119983
Total | 3621 1 41 114 | 1.00] - 4| -
Metallurgical Balance
Product Weight Assays Distribution, % Cum. to Date, %
mL. g Au, mgL, ght Au Au
+ 28 mesh 821 217 59
Day 1 Loaded Carbon 150 483 229 229
Day 2 Loaded Carbon 139 105 48 7.7
Day 4 Loaded Carbon 140 248 114 39.1
Day 7 Loaded Carbon 156 338 174 565
Day 14 Loaded Carbon 169 254 142 706

Day 21 Loaded Carbon 179 483 27 734
Feed{assay) * 10000 3.03 -
ZBASED ON DIRECT HEAD ASSAY ONLY




Test 11 Project: 4095 Date: Febv22/91 Operator: JH

Purpose: To evaluate Au exiraction by direct cyanidation.

Procedure: Approximately 10 kg of od sample was loaded into a plastic column 102 mm
in diameter, t0 a height of 100 cm. A piece of steel mesh was placed at the bottom
of the column and a piece of buriap on top to help disperse the solution. Approximately
5L of 0.5 g/L NaCN solution was percolated through the column at a rate of S mL
per minute. The pregnant solution was passed through carbon column where the
Au in solution was removed. The reagents were replenished as required during
the test. The loaded carbon was changed after 1, 2, 4, 7, 14, and 17 days and
replaced with fresh carbon

Feed: 10000 g minus 28 mesh Little Long Lac

Solution Volume: 5000 mL Pulp Density: 33 % Solids

Sol'n Composition: 05 oA NaCN

pH Range: 10.0-110 Ca(OH)2

Reagent Consumption (kgtofcyanidefeed)  NaCN: 1.00 CaO: 097

Time Added, Grams “Residual _
Actual Equivalent Grams Grams | pH
Days NaCNQ(%);NaCN Ca0O | NaCN|] CaO |NaCN| CaO
molerate] 3. 1 2851 798} - - - -
-1 (2001 0 3901 0 (100 - {3/ - 8.996 |
[ 1.2 160 o0 [i5] o0 [175] - [0’ - 9.6-98
— 2-3_|184] 0 1/ 0 |25 - 0 - 9899 |
3-4 6 | o0 | 01 0 1 - ) - | 99589 |
4-5 0.79] 060 107804812001 - 1o -] 11.6-10.1

— =56 1050 105 0 1o ~110.1-10.0

— 6-7__[026] 0 =10 - [ 050 - [10.0-101

— 7-8__[ 053] O |05} 0 257 - 0 - | 10.1-10.1

—8-9 | 0 | 05 | 0 [o8][ 280 - 0 - [ 11.5-10.3

[ 9-10 0 0 0 | 0 225 - Jo. - | 103-10:2

[ 10-13_1 0261 0 J1025] 0 |1 - . - | 102-10.2 |

— 13-14 | ;ﬁ'o. — 0 [0/5] 0 | 1.70] - 1080 - | 102-10.1

[ 14-16_| 0B84 | 050 |o0B0[o03B| 1801 - to| - [110-102]

—16-17 [ 074 ] 060 | 0.70 ] 046 1.3 | 0.11 | 0.77 | 9.54 | 11.5-11.1

—Yoial [ 1321 127 [ 1285068 1301119771554

Metallurgical Balance

Product Weight Assays  Distribution, %
mi, g Au, mgiL, gt Au
+ 28 mesh 133 233 22

Day 1 Loaded Carbon 144 405 424

Day 2 Loaded Carbon 148 195 21

Day 4 Loaded Carbon 145 145 15

Day 7 Loaded Carbon 18.7 134 15

Day 14 Loaded Carbon 160 143 1.7

Day 17 Loaded Carbon 154 520 0.6

Barren Solution 3750 <0.002 0.1

Barren Wash 3760 <0.002 0.1

Residue 9676 0.68 478

Feed{calc) 9809 140 1000




Test 12 Project: 4095 Date: Febv22/91 Operator: JH
Purpose: To evaluate Au extraction by direct cyanidation.

Procedure: Approximately 10 kg of aggiomerated sample was loaded into a plastic column 102 mm
in diameter, to a height of 116 cm. A piece of steel mesh was placed at the bottom
of the column and a piece of buriap on top to help disperse the solution. Approximately
S L of 0.5 g/L. NaCN solution was percolated through the column at a rate of 5 mL
per minute. The pregnant solution was passed through carbon column where the
Au in solution was removed. The reagents were replenished as required during
the test. The loaded carbon was changed after 1, 2, 4, 7, 14, and 17 days and

replaced with fresh carbon.
Feed: 10000 g Bankfield-2
Solution Volume: 5000 mL Pulp Density: 33 % Solids
Sol'n Composition: 0.5 gALNaCN
pH Range: 10.0-11.0 Ca(OH)2
Reagent Consumption (kg/t of cyanide feed) NaCN: 175 CaO: 4.76
“Time Added, Grams _ ~Residual _|_Consumed
Actual Equivalent Grams Grams pH
Days NaCN |Ca(OH)2| NaCN|] CaO | NaCN] CaO |NaCN| CaO
Aggmolerate| 5.00 55 475 | 418 - - - -
0-1 2.00 0 190} O 0.75 - 5.90 - 8694 |
1-2 1.84 0 1.75 0 1.25 - 1.25 - 9.49.6
2-3 132 ] 100 | 125] 076 | 200 - 0.50 - 11.5-10.0
3-4 0.53 0 0.50 0 2.00 - 0.50 - 10.09.7
4- 053] 050 |1 050] 038] 225 - 0. - 11998
5-6 026 | 050 | 025]038] 1.50 - 1.00 - 11.1-10.0
6-7 105] o 1001 o 11751 - 1o75] - | 10098
7-8 079] 050 | 075] 038 ] 200 - 0.50 - 10.7-9.9
8-9 0531 050 | 050)] 0381 1.50 - 1.00 - 11.598
9-10 1.05 0.80 1001 061 | 1.75 - 0.7 - 10.8-10.0
10-13_J o079 050 |o075]038]100] - [150] - 10.8-9.6
13-14_1158] 050 | 1. 0381201 - [130] - 11.1-98
14-16 1137 ] 05 | 130]038]150} - 1100} - 11296
16-17 | 089 | 085 | 0851 065] 163| 0 | 087 ] 465 11.1-10.3
Total 19. 1 186 | 4651 1631 0 | 1711 465
Metallurgical Batance
Product Weight Assays  Disiribution, % :
mi. g Au, mgi, or Au
Day 1 Loaded Carbon 146 313 36.1
Day 2 Loaded Carbon 145 69.0 79
Day 4 Loaded Carbon 156 498 6.1
Day 7 Loaded Carbon 156 230 28
Day 14 Loaded Carbon 16.7 172 23
Day 17 Loaded Carbon 16.7 520 0.7
Barren Solution 3540 <0.002 0.1
Barren Wash 3840 <0.002 0.1
Residue 9762 0.57 440

Feed{(calc) 9762 1.30 100.0




To recovery a gold bearing suiphide concentrate using column fiotation
and gravity concentration.

A buk sample was prepared by pulping i to approximately 65% solids

and removing the +28 mesh material prior 10 storage in a 1500 L conditioner.
The -28 mesh fraction was than lightly reground in a Denver ball mill before
being further diluted to approximately 35% solids in a small 10 L conditioner.
This comprised the feed 10 the first of two 8 inch column flotation cells.

The first column was fed at a rate of 3.7 L/minute slurry. The rougher tail
from the first column was used t0 feed the second column. Rougher
concentrates from both 6 inch columns were combined to feed a 4 inch
cleaner column cell. Tailing from the cleaner column was recirculated to the
head of the fliotation circuit while the cleaner concentrate was collected.
Tailing from the second 6 inch column was passed through a Faicon
separator. A Falcon concentrate and talling were collected and assayed.

Bankfield Buk Sample (-28 mesh)
See next page.

2 X 150 mm fictation columns, 57 and 72 litres in capacity

100 mm fiotation column, 28 itres in capacily

Denver ball mill, 305 mm X 610 mm, 1.5 kW

Dernver conditionsr, 1200 mm X 1520 mm, 1500 L

760 mm diameter Sweco Vibro Energy Separator, 28 mesh deck
Falcon Separator, Model B-5




LR#4095
Beaurox Mines
PP#1

Falcon

> Falcon Tad

Falcon Conc




Gas Hold Up 16 %

Beagents
Point of Addition Reagent Name Sohstion Feed Rate
Strength ml/min gn th
% or drops/min
Ball Ml Feed Na2s 10 8.7 661 0.079
Flotation Conditioner A350 2 105 159
R412 100 20.0 115
CuSO4 10 9.0 684
DF250 2 1.1 17
Column Flatation Conditions
() Bougher 1 Column
{0 Column Cell Data
Diameter 150 mm
X-sectional Area 177 cm2
Total Height 272 cm
Total Volume 0L
Gas 9.8 L/min
Wash 2.12 Umin
Feed Rate 3.01 L/min
Level 75cm
PXD 41 mV
Operating Volume 72L
{i) Key Varables
Gas Velocly 0.92 cnvsec
Wash Velocity 0.20 cmvsec
Feed Velocity 0.28 cmvsec
NRT 27 minutes
Flow Bias 27 %




(i) Rougher 2 Column

Diameter

Total Height
Total Volume

Wash
Feed Rate

PXD

Operating Volume

Gas Veloclty
Wash Veloclty

Feed Velocity
NRT

Gas Hold Up

150 mm
177 cm2
396 cm
72L

6.7 Umin
1.06 LU/min
2.94 Umin

30 cm
5 mv
S7L

0.63 cnvsec

0.10 cnvsec

0.28 cnvsec
25 minutes
26 %
17%




Assays
Stream Product Au, gnt S, %

Ball Mill Discharge BMD 1.55
Rougher 1 Feed RIF 1.63 355
Rougher 1 Conc RI1C 13
Rougher 2 Conc R2C 10.4
Combined Rougher Conc CRC 10.2 33.2
Cleaner Conc CLC 1.7
Rougher 1 Tailing R1T 1.39
Rougher 2 Tailing R2T 1.13 1.69
Cleaner Tailing CLT 7.30
Falcon Conc FAC 240 16.2
Falcon Tailing AT 1.08 1.66

Mataliurgical Balance (2 product formula)

Product Waeight Assay, ghor % Distribution, %
% Au S Au S

CLC 40 11.7 30.0

R2T 96.0 1.13 70.0

BMD(calkc) 100.0 1.55 100.0

BMD(assay) 1.55

BMD 100.0 1.55 100.0

CLT 1.4 7.30 6.6

R1F(caic) 101.4 1.63 106.6

R1F(assay) 1.63

R1C 25 1.3 179

R1T 99.0 1.39 88.7

R1F(calc) 1014 1.63 106.6

R1F(assay) 163

R2C 28 104 188

R2T 96.2 1.13 70.1_

R1T(calc) 99.0 1.39 88.7

R1T(assay) 1.309

Ri1C 25 113 17.9

R2C 28 10.4 18.6

CRC{calc) 52 10.8 385

CRC(assay) 10.2

CLC 4.0 1.7 30.0

CLT 1.4 7.30 6.6

CRC{calc) 54 105 38.6

CRC(assay) 10.2

FLC 0.2 24.0 16.2 31

T 96.0 1.08 1.66 __67.0

R2T(calc) 96.2 113 1.69 70.1

R2T(assay) 1.13 1.69




Qverall Metallurgical Balance
Product Weight Assay, gA or Distribution, %
% Au Au ]
CcLC 4.0 1.7 30.0
FLC 0.2 240 31
AT 96.0 1.08 87.0
R1F(caic) 1002 1.5 100.0
R1F(assay) 1.55




Mesh
100
150
270

Total

Mesh

100
150

270

Total

184

Weight

00
0.1
0.7
53
345
772
122
240.0

Individual
0.1
10
9.6

193
172
105

100.0

Individual
0.0
04
46
148
179
129

494
100.0

Individual
0.0
0.1
03

144
322
509
100.1

% Weight
Cumulative
0.1
11
10.7
30.1
472
578
100.0

% Weight

00

04

5.0

198
377

100.0

% Weight
Cunuiative
0.0
0.1
04
26
170
49.1
100.1

Passing
999
98.9

699
528
422

Passing
100.0
996
950
80.2
62.3
494

Passing
100.0
999
99.6
974




100
150

270

Total

del.

0.0
0.1
02

75
194
498
784

Weight

00
0.1
04
1.6
52

0.0
0.1
0.3
18
9.6
24.7
635
100.0

00
03
1.1
4.5
146
23
562
100.0

Test#PP-1 (continued)

% Weight
Cumulative
00
0.1
0.4
22
1.7
38.5
100.0

% Weight
Cumulative
0.0
0.3
14
59
205
438
100.0

Passing
100.0
999
99.6
978
88.3
635

100.0
99.7
98.6
94.1
795
56.2




To recovery a gold bearing suiphide concentrate using column fiotation
and gravity concentration.

A bulk sample was prepared by puiping R 10 approximately 65% solids

and removing the +28 mesh material prior to storage in a 1500 L conditioner.
The -28 mesh fraction was than Eghtly reground in a Denver ball milf before
being further diluted to approximately 35% solids in a small 10 L conditioner.
This comprised the feed fo the first of two 6 inch column flotation cells.

The first column was fed at a rate of 3.7 L/minute slurry. The rougher tail

from the first column was used 1o feed the second column. Rougher
concenirates from both 6 inch columns were combined and collected for assay.
Talling from the second 8 inch column was passed through a Falcon
separator. A Falcon concentrate and tailing were collected and assayed.

Bankfield Buk Sample (-28 mesh)
See next page.

2 X 150 mm fictation columns, 57 and 72 lires in capaclly
Denver ball mill, 305 mm X 610 mm, 1.5 kW

Denver conditioner, 1200 mm X 1520 mm, 1500 L

760 mm diameter Sweco Vibro Energy Separator, 28 mesh deck
Falcon Separator, Model B-5




LR#4095
Beaurox Mines
PP#2

3 +28 mesh
-28mesh -
Ball
M
Ro 1 Column
- > [
Combined Ro Conc
Ro 2 Column
':sa"”"l """ > Faicon Tail
S—

Falcon Conc




Beagenis
Point of Addition Reagent Name Solution Rate Feed Rate
Strength mi/min on th
% or drops/min
Ball Ml Feed Na2s 10 73 644 0.068
Flotation Conditioner A3S0 2 140 247
R412 100 23 156
CuSO4 10 7.0 618
DF250 2 1.5 26
col Flotation Congiit
() Bougher 1 Calumn
() Column Ceall Data
Diameter 150 mm
X-sectional Area 177 cm2
Total Height 272 cm
Total Volume 80L
(i) Operating Parameters
Gas 12.0 Umin
Wash 2.12 Umin
Feed Rate 3.62 Umin
Lovel S3cm
PXD 41 mvV
Operating Volume 72L
(i) Key Variables
Gas Velocity 1.13 cm/sec
Wash Velocity 0.20 crvsec
Feed Velocity 0.34 cnvsec
NRT 22 minutes
Flow Bias 32%
Gas Hold Up 2%




Diameter

X-sectional Area

Total Height
Total Volume

Wash
Feed Rate

PXD

Operating Volume

Gas Velochy

Wash Velocky

Feed Velocity
NRT

Gas Hold Up

150 mm
177 ecm2
396 cm
72L

7.0 Umin
1.06 LU/min
3.52 Umin

35 cm

53 mv

S7L

0.66 cmysec
0.10 cnv/sec
0.33 cnvsec
20 minutes
30 %
16 %




Assays
Stream Product Au, ght S, %
Ball Mill Discharge BMD 1.54 3.3
Rougher 1 Conc R1C 9.49
Rougher 2 Conc R2C 7.95
Combined Rougher Conc CRC 897 271
Rougher 1 Tail RIT 1.30
Rougher 2 Tal R2T 0.89 1.1
Falcon Conc FLC 125 172
Falcon Tail T 0.84 1.04
Metaliurgical Balance (2 product forrmula)
Product Weight Assay, gt or % Distribution, %
% Au S Au S
R1C 29 9.49 18.1
R1T 97.1 1.30 819
BMD{calc) 100.0 1.54 100.0
BMD(assay) 1.54
R2C 56 795 29.1
R2T 914 0.89 528
R1T(cak) 971 130 819
R1T(assay) 1.30
R1C 29 9.49 18.1
R2C 56 7.95 29.1
CRC{calc) 8.6 8.48 47.2
CRC(assay) 897
CRC 86 8.48 271 472 69.6
R2T 914 0.89 1.11 528 30.4
BMD({calc) 100.0 1.54 34 100.0 100.0
BMD{assay) 1.54 3.3
FLC 04 125 172 32 21
LT 91.0 0.84 1.04 496 284
R2T(calc) 214 0.89 1.1 528 30.4
R2T(assay) 0.89 1.11
Overall Metafiurgical Balance
CRC 86 848 271 472 69.6
FC 0.4 125 172 32 21
AT 910 084 1.04 49.6 284
BMD{caic) 100.0 1.54 3.4 100.0 100.0
BMD(assay) 154 33




Mesh

100
150

270

Total
{ii) Bougher 1 Conc

Mesh

100

150

270

Total

g48y8838 § E

Weight

0.2
1.5
138
33.0
317
214
740
175.6

Waeight

0.0
0.0
03
1.2
44
8.9
270
418

Weight

0.0
0.1
04
18
52

0.1

09

79
188
18.1
122
421
100.0

0.0
0.0
0.7
29
105
213
64.6
1000

0.0
03
11
4.5
146
33
56.2
100.0

% Waeight
Cunuilative
0.1
10
88
276
457
579
100.0

% Weight

0.0
0.0
0.7
38
14.1
354
100.0

% Weight
Cumulative
0.0
0.3
14
59
205
438
100.0

Passing
99.9
99.0
91.2
724
543
421

Passing
100.0
1000

96.4 -
859
64.6

Passing
100.0
9.7
98.6
94.1

56.2




To recovery a gold bearing suiphide concentrate using column flotation
and gravity concentration.

A bulk sample was prepared by pulping & to approximately 65% solids

and removing the +28 mesh material prior to storage in a 1500 L conditioner.
The -28 mesh fraction was than ghtly reground in a Denver ball mill before
being further diluted 10 approximately 35% solids in a small 10 L conditioner.
This comprised the feed to the first of two 8 inch column flotation cells.

The first column was fed at a rate of 3.7 L/minute slurry. The rougher tail

from the first column was used 10 feed the second column. Rougher
concentrates from both 8 inch columns were combined and collected for assay.
Tailing from the second 8 inch column was passed through a Falcon
separator. A Falcon concentrate and tailing were collected and assayed.

Little Long Lac Bulk Sample (-28 mesh)
See next page.

2 X 150 mm flotation columns, 57 and 72 Ritres in capacity
Denver ball mill, 305 mm X 610 mm, 1.5 kW

Denver conditioner, 1200 mm X 1520 mm, 1500 L

760 mm diameter Sweco Vibro Energy Separator, 28 mesh deck
Faicon Separator, Modet B-5




LR#4095
Beaurox Mines
PPi#3

Falcon Tai

Falcon Conc




Beagents
Point of Addition Reagent Name Solution Rate Feed Rate
Strength ml/min on th
% or drops/min
Ball Mill Feed Na2S 10 8.1 600 0.081
Flotation Conditioner A350 2 123 182
R412 100 20.0 113
CuSO4 10 8.0 593
DF250 2 22 33
(i) Bougher 1 Column
{1 Column Cell Data
Diameter 150 mm
X-sectional Area 177 cm2
Total Height 272 cm
Total Volume 8oL
(i) Operating Parameters
Gas 7.9 L/min
Wash 212 Umin
Foed Rate 3.47 Umin
Level 45 cm
PXD 44 mV
Operating Volume 72L
(i) Kay Variables
Gas Velocity 0.74 cmm/sec
Wash Velocity 0.20 cnvsec
Feed Velocity 0.33 crwsec
NRT 23 minutes
Flow Bias 31%
Gas Hold Up 13%




Diameter
X-sectional Area

Total Height
Total Volume

Wash
Feed Rate
Level
PXD

Operating Volume

Gas Velocly
Wash Veloclty

Feed Velocity
NRT

Gas Hold Up

150 mm
177 cm2
3986 cm
4L

7.9 U/min
1.08 L/min
3.40 Umin

18 cm
56 mV
S7L

0.74 crw/sec

0.10 cvsec

0.32 cnvsec
21 minutes
1%
13%




Assays
Stream Product Au, gt S, %
Ball Ml Discharge 8MD 1.29 0.24
Rougher 1 Conc A1C 121 6.64
Rougher 2 Conc R2C 10.2 4.03
Combined Rougher Conc CRC 129 593
Rougher 1 Tail R1T 1.08 0.25
Rougher 2 Tail R2T 1.04 0.16
Falcon Conc FLC 303 9.43
Falcon Tail AT 0.98 0.14
Metallurgical Balance (2 product formula)
Product Weight Assay, gt or % Distribution, %
% Au S Au S
R1C 19 121 6.64 179 340
R1T 98.1 1.08 0.25 82.1 66.0
BMD(calc) 100.0 1.29 0.37 100.0 100.0
BMD(assay) 1.29 0.24
R2C - 04 102 4.03 34 6.6
R2T 97.7 1.04 0.16 78.7 554
R1T(calc) 98.1 1.08 0.18 821 66.0
R1T{assay) 1.08 0.25
R1C 19 12.1 6.64 179 34.0
R2C 0.4 10.2 4.03 34 6.6
CRC{calc) 23 118 6.16 213 406
CRC(assay) 129 593
CRC 23 18 6.16 213 406
R2T 97.7 1.04 0.16 78.7 59.4
BMD{calc) 100.0 1.29 0.30 100.0 100.0
BMD(assay) 1.29 024
FLC 0.2 303 943 4.7 7.2
FLY 975 0.98 0.14 74.0 522
R2T(calc) 977 1.04 0.16 7 594
R2T(assay) 1.04 0.16
Qverall Metaliurgical Balance
CRC 23 118 6.16 213 406
AC 0.2 303 9.43 4.7 72
AT 975 0.98 0.14 740 522 .
BMD{calc) 100.0 1.29 0.30 100.0 100.0
BMD(assay) 1.29 0.24




Mesh

100
150

270

Total

(i) Ball Mill Discharge

g4838838 §

Weight

34
133
21
28
178
1S
633

1585.2

Weight

08
49
15
155
16.0
122
58.6
1195

individual
22
8.6
149
147
1"s
74
408
100.0

Individual
0.7
4.1
9.6
130
134
10.2

490
100.0

% Weight

22
108
256
403
518
S9.2
100.0

% Weight
Cumulative
0.7
48
144
274
408
510
100.0

Passing
978
89.2
744
59.7
482
408

Passing
993
952

726
592
490




Mesh
100
150
270

Total

Mesh
100
150
270

Total

Weight

0.0
0.0
0.6
1.6
3.6
56
94.3
105.7

Weight

0.0
0.0
1.2
27
51
6.7
90.0
105.7

Individual
0.0
0.0
06
15
34
53

89.2
100.0

Individual
0.0
0.0
11
26
4.8
63

851
100.0

Test#PP-3 (continued)

% Weight
Cumulative
0.0
0.0
0.6
2.1
55
108
100.0

% Weight
Cumwiative
0.0
0.0
11
3.7
8.5
149
100.0

Passing
100.0
100.0
994
979
945
892

100.0
100.0
989
963
915
85.1




To recovery a gold bearing sulphide concentrate using column flotation
and gravity concentration.

A buk sample was prepared by pulping R to approximately 65% solids

and removing the +28 mesh material prior to storage in a 1500 L conditionesr.
The -28 mesh fraction was than lghily reground in a Denwver ball mill before
being further diluted 10 approxdmately 35% solids in a small 10 L conditioner.
This comprised the feed to the first of two 6 inch column fiotation cells.

The first column was fed at a rate of 3.7 L/minute slurry. The rougher tail

from the first column was used to feed the second column. Rougher
concentrates from both 6 inch columins were combined and collected for assay.
Tailing from the second 6 inch column was passed through a Falcon
separator. A Falcon concenirate and talling were collected and assayed.

Little Long Lac Bulk Sample (-28 mesh)
See next page.

2 X 150 mm fictation colurmns, 57 and 72 Wres in capaclly
Denver ball mill, 305 nwn X 610 mm, 1.5 kW

Denver conditioner, 1200 mm X 1520 mm, 1500 L

760 mm diameter Sweco Vibro Energy Separator, 28 mesh deck
Faicon Separator, Model B-5




LR#4095
Beaurox Mines
PP#4

——{l- ;28 mesh
-28 mesh

Ball
Min

Ro 1 Column

e
Combined Ro Conc
Ro 2 Column
sF‘"”"I > Falcon Tai
| S—

Falcon Conc




Beagents
Point of Addition Reagent Name Solution Rate Feed Rate
Strength mb/min on th
% or drops/min
Balt Mill Feed Na2s 10 83 778 0.064
Flotation Conditioner A350 2 13.1 246
R412 100 210 150
CuSO4 10 8.5 609
DF250 2 26 49
Col Flotation Congit
() Rougher 1 Column
() Column Call Data
Diameter 150 mm
X-gectional Area 177 cm2
Total Height 272 cm
Total Volume 8oL
{0 ting P I
Gas 7.9 Umin
Wash 2.12 U/min
Foed Rate 2.64 Umin
Level 45cm
PXD 4 mVv
Operating Volume 72L
(i) Key Yariables
Gas Veloclty 0.74 cm/sec
Wash Veloclty 0.20 crsec
Feed Velocily 0.25 cm/sec
NRT 30 minutes
Flow Bias 23%
Gas Hold Up 17%




Diameter

X-sectional Area

Total Height
Total Volume

Wash
Feed Rate

PXD

Operating Volume

Gas Velocky
Wash Velochy

Feed Velocity
NRT

Flow Bias
Gas Hold Up

150 mm
177 cm2
396 cm
72L

7.9 Umin
1.06 L/min
2.62 Umin

18 cm

56 mV

57L

0.74 cnvsec
0.10 cnvsec
0.25 cnvsec
28 minutes
23 %
17 %




Assays
Stream Product Au, git S, %
Ball Mil Discharge BMD 1.14 025
Rougher 1 Conc R1C 178 100
Rougher 2 Conc R2C 9.73 4.29
Combined Rougher Conc CRC 10.1 458
Rougher 1 Tail R1T 1.00 0.20
Rougher 2 Tail R2T 0.92 0.15
Falcon Conc AC 204 1.04
Falcon Tai AT 0.84 0.15
Metalurgical Balance (2 product formuia)
Product Weight Assay, ghtor % Distribution, %
% Au S Au S
R1C 08 175 100 130 30.0
RIT 992 1.00 0.20 87.0 70.0
BMD{(caic) 100.0 1.14 0.28 100.0 100.0
BMD{(assay) 1.14 0.24
R2C 09 9.73 4.2 7.7 145
R2T 98.3 0.92 0.15 79.3 55.5
R1T(calc) 99.2 1.00 0.19 87.0 70.0
R1T(assay) 1.00 0.20
R1C 08 175 100 130 300 .
R2C 0.9 9.73 4.29 7.7 145
CRC{caic) 1.7 135 7.06 20.7 45
CRC(assay) 10.1 458
CRC 1.7 135 7.08 2.7 45
R2T 98.3 0.92 0.15 793 55.5
BMD{caic) 100.0 1.14 0.27 100.0 100.0
BMD{assay) 1.14 0.25
FC 04 204 1.04 72 1.6
FLT 979 0.84 0.15 72.1 53.9
R2T(calc) 98.3 0.92 0.15 793 55.5
R2T(assay) 0.92 0.15
QOverall Metallurgical Balance
CRC 1.7 135 7.06 2.7 M5
RC 04 204 1.04 7.2 1.6
AT 979 0.84 0.15 72.1 53.9
BMD{calc) 100.0 1.14 0.27 100.0 100.0
BMD(assay) 1.14 0.25




100
150

270

Total

Weight

42
136
244
234
203
150

168.2

Waight

08
6.1
172
199
199
130

152.2

Individual
25
8.1
145
139
121
89
400

100.0

05
40
13
1341
131
85
495
100.0

% Weight
Cunmulative
25
10.6
25.1
39.0
511
60.0
1000

% Weight
Cumulative
0.5
45
158
289
420
$0.5
100.0

Passing
975
89.4
749
610
489
400

Passing
99.5
955
842
FAR
58.0
495




(iid Rougher 1 Conc

Mesh
100
150

270

Total

Mesh
100
150

270

Total

Weight

0.0
0.0

1.6
36
45
26.7
7.1

Weight

0.0
0.0
11
25
53
64
3
886

0.0
0.0
1.9
43
9.7
121
720
100.0

0.0
0.0
1.2

6.0
72
827
100.0

Test#PP-4 (continued)

% Weight
Cumulative
0.0
0.0
19
62
159
280
100.0

% Weight
Cumulative
0.0

12

4.1
10.0
173
100.0

Passing
100.0
100.0
98.1
Rq8
84.1
720




To recovery a gold bearing sulphide concentrate using gravity concentration.

A buk sample was prepared by pulping R to approximately 65% solids

and removing the +28 mesh material prior fo storage in a 1500 L conditioner.
The -28 mesh fraction was diluted to 35% solids and simuRaneously pumped
to the head of the spiral. The spiral concentrate was collected for assay
purposes while the spiral midds were combined with fresh feed and pumped
back to the head of the spiral. The spiral tail was passed through a Falcon
separator where a Faicon concentrate and tail were collected and assayed.

Bankfield Bulkk Sample (-28 mesh)
See next page.

Denver conditioner, 1200 mm X 1520 mm, 1500 L
Falcon Separator, Model 8-5
Reichert Mark Vil Spiral




- LR#4095
Beaurox Mines
PP-5

Falcon Conc




Stream Product Au, gn
Spiral Feed SPF 1.45
Spiral Conc SPC 481
Spiral Tailing SPT 1.20
Falcon Conc Anc 705
Falcon Tailing T 1.05

Product Weight Assay, ot Distribution
% Ay Au
SPC 69 481 230
SPT 93.1 1.20 77.0
SPF(calc) 100.0 145 100.0
SPC(assay) 145
AC 0.2 705 9.7
AT 929 1.05 67.3
SPT(cak) 93.1 120 770
SPT(assay) 120
SPC 69 4.81 23.0
AC 0.2 705 9.7
AT 929 1.05 67.3
SFD{calc) 100.0 145 100.0

SFD(assay) ' 145




To recovery a gokd bearing sulphide concentrate using gravity concentration.

A bulk sample was prepared by pulping it to approximately 65% solids

and removing the +28 mesh material prior to storage in a 1500 L conditioner.
The -28 mesh fraction was diluted to 35% solids and simultaneously pumped
to the head of the spiral. The spiral concentrate was collected for assay
purposes while the spiral midds were combined with fresh feed and pumped
back to the head of the spiral. The spiral tall was passed through a Faicon
separator where a Falcon concentrate and tail were collected and assayed.

Little Long Lac Bulkk Sample (-28 mesh)
See next page.

Denver conditioner, 1200 mm X 1520 mm, 1500 L
Falcon Separator, Model B-5
Reichert Mark Vil Spiral




LR#4095
Beaurox Mines
PP-6

Spiral Tail

Spiral Conc Falcon Tai

Falcon Conc




Stream Product Au, g1
Spiral Feed : SPF 1.19
Spiral Conc SPC 6.57
Spical Tailing SPT 1.01
Falcon Conc FLC 402
Falcon Talling T 0.85

Product Weight Assay, oh Distribution
% Au Au

SPC 32 6.57 179
SPT 968 1.01 82.1
SPF(calc) 100.0 — 1.19 100.0
SPC(assay) 1.19

FLC 0.4 402 135
AT 98.4 0.85 68.6
SPT(caic) 96.8 1.01 821
SPT(assay) 1.01

SPC 32 857 179
AC 0.4 402 135
At 96.4 0.85 68.6
SFD({calc) 100.0 1.19 100.0

SFD(assay) 1.19
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INTRODUCTION

This report contains the results of testwork conducted on four different Beaurox Mines
tailing samples as required by Mr. D. Malouf of Malouf Consulting. The purpose of the
testwork was to investigate the recovery of gold by means of cyanidation, flotation and
gravity concentration techniques.
The results were forwarded to Mr. Malouf as the testwork proceeded.

LAKEFIELD RESEARCH

K S AM

K.W. Sarbutt
Manager - Mineral Processing

Sr. Project Metallurgist

oo

D. Evans, P. Eng.,
Project Metallurgist

Experimental work by:  J. Hughes
J. MacDonald




SUMMARY

1. Head Apalyses

Representative head samples were cut from each individual tailing sample and assayed for
Au, Fe and S(total). The results are summarized as follows:

Iable No. 1: Head Assays

Bankfield  Bankfield-2 Tashota Little Long Lac

Au, gh 2.90 1.29 3.03 1.60
Fe, % 6.33 6.40 10.1 3.80
S(total), % 2.28 2.26 2.51 0.19

Size fraction analyses for Au and S(total) were also performed on the same head samples.
Table 2 summarizes these results.




(i) Bankfield
Mesh Waeight
Tyler g %
65 1315 - 123
200 306.5 287
400 2111 198
-400 H73 39.1
Feed(calc) 1066.4 100.0
i) Tast
Mesh Weight
Tyler g %
65 544 50
200 388.5 354
400 248.2 26
-400 405.2 370
Feed(calc) 1096.3 100.0
i) Little | |
Mesh Waeight
Tyler g %
65 276 26
200 374.4 358
400 245.0 24
-400 3978 38.1
Feed(calc) 10448 100.0
(iv) Bankfield-2
Mesh Weight
Tyler 9 %
65 3.9 0.7
200 1304 244
400 1422 266
-400 257.7 482
Feed(calc) 534.2 100.0

Assays, gt or %

Au S
1.75 1.53
269 0.83
3.3 3.04
5.52 3.19
3.79 228

Assays, gl or %

Au S
6.04 284
452 1.65
1.65 245
150 259
283 224

Assays, gt or %

Au S
3.45 0.19
1.13 0.07
1.26 0.21
1.62 0.22
1.41 0.16

Assays, gt or %

Au S
1.73 1.54
1.02 039
1.48 2.19
133 292
129 2.10

Distribution, %
Au S
5.7 83
204 10.5
169 26.4
57.0 548
100.0 100.0
Distribution, %
Au S
10.6 6.3
56.6 26.1
13.2 248
19.6 428
100.0 100.0
Distribution, %
Au S
65 3.1
288 154
21.0 30.2
438 514
100.0 100.0
Distribution, %
Au S
1.0 05
193 45
30.1 278
497 67.1
100.0 100.0




A 24 clement ICP scan was also conducted and these results are summarized in Table 3.

Bankfield Tashota Liitle Long Lac Baokfield-2
As, % 1.39 0.004 0.12 0.85
Ba, % 0.04 0.02 0.05 0.04
Be. % <0.0001 <0.0001 0.0001 0.0001
Ca. % 325 273 284 297
Cd. % <0.003 <0.001 <0.0005 0.0007
Co, % 0.003 0.007 0.003 0.003
Cr.% 0.01 0.009 0.004 0.01
Cu. % 0.008 0.03 0.008 0.008
Fe, % 6.39 9.57 404 3.27
Mg, % 1.34 212 1.57 1.46
Mn, % 0.05 0.08 0.06 0.06
Mo, % <0.01 <0.008 <0.01 <0.01
Na, % 3.24 1.21 1.71 3.34
Ni, % 0.006 0.006 0.006 0.006
P, % 0.04 0.03 0.05 0.04
Pb, % <0.02 <0.01 <0.02 <0.01
S, % 228 2.15 0.22 201
Sb, % 0.001 <0.001 0.008 0.001
Se, % <0.005 <0.005 <0.005 <0.0005
Sn, % <0.002 <0.002 <0.002 <0.002
Te. % <0.001 <0.001 <0.001 <0.001
™ % 0.001 0.003 <0.001 <0.001
U, % <0.001 <0.001 <0.001 <0.001
Zn, % 0.005 .01 0.009 0.007




2. Bench Scale Testwork
2.1 Gravity C trati

A series of tests were conducted to investigate the recovery of gold by gravity
concentration. 2 kg charges were passed over an 1/8 Wilfley shaking table with the table
concentrate being upgraded on a Mozley separator. The results are summarized in Table 4.

Table No. 4:_S { Gravity C ration Testwor}

Test Sample Product Weight[ Assay, g1, % [ Distribution, %
# % Au s am |os
4 Tashota Mozley Conc 0.1 141 29
Moziey Tail 27| 544 46
+ 28 mesh Table Conc 1.1 161 0.5
Table Conc{calc) 39| 6 205 80| 314
| Table Tai 962 308 170| g20| essl
Feed{caic) 100.0] 3.22] 2.51] 100.0] 100.0
5 Bankfield Mozley Conc 01} 297 8.1|
Mozley Tail as| 767 103
+ 28 mesh Table Conc 1.7 1.00 0.6
Table Conc{caic) ss| 968 107 190| 253)
| Table Tai 945 240f 1.79] 810] 742
Feed(calc) 100.0] 280] 228 100.0] 100.0
6 |[Litlelonglac| Moziley Conc 0.1 116 55
Mozley Tail 52| 3. 148
+ 28 mesh Table Conc 0.1] 1.1 0.1
Table Conc{caic) 459 1.24 zo.aj 353
Table Tail 946] 1.03] 013} 796 s4.7|
Feed(calc) 100.0] 122 o0.19] 100.0] 100.0

This type of gravity concentration was not successful since only an average of 16% of the
gold and 31% of the sulphur was recovered by the Wilfley table.

Further gravity concentration tests were performed using a Falcon concentrator. Table 5
summarizes these results.

Test
»

Product

13

Tashota

+ 28 mesh
Falcon Conc
Falcon Tal
Feed(calc)

Little Long Lac

+ 28 mesh
Falcon Conc
Falcon Tail
Feed(caic)




As seen in Table 5, an average of 24% of the gold and 13% of the sulphur was recovered
in the Falcon concentrate. The higher recovery of gold over sulphur indicates that free gold
displaced sulphide bearing minerals during the operation of the Falcon concentrator until
the centrifugal bowl became full (~750 g).

22 Direct Cyanidati

Representative 1 kg charges were prepared from the gold tailing samples for cyanidation
testing. All samples were leached for 120 hours at 50% solids using 1.0 g/ NaCN and
pH 10.5 - 11.0. Aliquots were removed every 24 hours in order to determine the rate of
extraction of the gold. The results are summarized as follows.

Table 6: S f Direct Cvanidation Result
Test Sample Reagent Consumption Au Extraction, % Residue, git| Feed(caic), git
# k?n 24h | 48h | 72h | 96h | 120h Au Au
NaCN Ca0
1 Tashota 3.28 104 68| 78] 78| 78 | 783 0.69 3.30
2 Bankfield 0.91 4.10 DI 79]| M| |70 0.62 3.24
3 |LlittleLonglac 0.51 0.79 55 | 55| 5| 5 |51 0.67 1.53

Maximum extraction of gold was reached after 48 hours of leaching.

2.3 Direct Cvanidation with Lead Nitrat

A series of tests was performed to investigate the effect of lead nitrate addition on the
cyanidation response of the tailing samples. All tests involved the use of 1 kg charges
diluted to 50% solids. A dosage of 500 g/t lead nitrate was added in each test. Cyanidation
conditions and metallurgical results are summarized in Table 7.




Table Z: S f Cyanidation Conditi 1 Result
Standard Conditions: lkgcharge

72 hour retention time
pH105-110
0.5 g/L NaCN
500 g/t Pb(NO3)2
Test Sample Reagent Consumption | Au Extraction, % | Residue, gt| Feed(calc), git
# kgt 72h Au Au
NaCN Cao
7 Tashota 147 9.67 69.4 0.78 294
8 Bankfield-2 0.37 2.03 56.4 0.5 1.35
9 Little Long Lac 0.12 0.89 49.1 0.72 1.43

In comparison to carlier cyanidation testwork, the addition of the lead nitrate did help the
cyanide consumption. Table 8 provides a comparison of the different sets of testwork.
The Bankfield and Bankfield-2 test results are not included since they are not representative

of each other.
Table 8 C . { Cvanidation Testworl
Test Sample  |Reagent Consumption | Au Extraction, %] Residue, gn | Feed(caic), g1
* gt Au Au
NaCN Cao
1 Tashota 3.28 104 783 0.69 3.30
2 1.47 9.67 69.4 0.78 294
3 |littleLongLac 0.51 0.79 55.1 0.67 153
9 0.12 0.89 49.1 0.72 143

As seen in Table 8, there was an average decrease of approximately 7% in the overall
extraction of gold. This decrease may be accounted for by the lower calculated feed assays.
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2.4 H Leach Simulati

The feed for the column leach testwork was agglomerated with 5 kg/t of Portland No. 2 cement,
the amount of lime consumed in bench scale cyanidation tests and approximately one half of the
amount of sodium cyanide consumed in the preliminary bottle roll tests.

The column leach apparatus was set up using 15 cm diameter plexiglass conduit of about 1.5
metres in height. The bottoms of the columns were fitted with a steel mesh to retain the solids.
The columns were leached with flowrates of about 5 mL per minute ( 15 L/h/m?2). The pregnant
solution discharge from the column was passed through a cartridge containing 15 grams of Calgon
GRC-22 pre-attritioned carbon. Flowrates were monitored daily and adjusted as required to
maintain a uniform flow. The loaded carbons were changed periodically to monitor gold

extraction. Barren solutions were regularly sampled to determine NaCN and CaO concentrations.
Table 9 summarizes the results of the column leach tests.

Standard Conditions: 0.5 g/L. NaCN
pH 10.0- 110
carbon changes on days 1, 2, 4, 7, 14 and 21
~5 mL/min flowrate
S kg/t Portland No. 2 cement

Test Sample Reagent Consumption| Au Extraction, % | Residue, gt| Feed(caic), gt
# 71 Au Au
NaCN Ca0
10 Tashota 3.67 118 757 0.60 3.00
11 | Little Long Lac 1.00 0.97 50.0 0.68 1.40
12 Bankfield-2 1.75 4.75 56.0 0.57 1.30

Figure 1 shows the column leach apparatus while Figure 2 depicts the recovery of gold with
respect to time.

The metallurgical results for Little Long Lac and Tashota column leaches confirms the results
obtained from the preliminary bottle roll cyanidations (without the addition of lead nitrate). Again,
it is not possible to compare the Bankficld and Bankfield-2 results since these samples are not
representative of cach other.
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Au Extraction versus Time
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2.5 _Flotation

A series of bench scale flotation tests was conducted to investigate the recovery of gold into
a sulphide concentrate. Flotation tests were performed on either "as is™ material or lightly
reground material. The purpose of the light regrind was to polish the surfaces and remove
any oxidized layers which may have formed. Aero 412 and PAX were used as collectors,
Dowfroth 250 as the frother, CuSO4 and Nag$ as activators. Table 10 summarizes the
flotation conditions and metallurgical results.
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Test Sample Conditions Product | Weight Assay.gllor%l Distribution, %
2 % Au s Aau |l s

F1 | LitleLlonglac] nogrind [RoConc1 05| 340] 752 132 180
200 gt A350 [Ro Conc 142 1 .ol 362 785 275 36.6!
120 g AF25 |Ro Conc 1-3 53] 109| 227| 434] 554
1000 g/t Na2S |Ro Conc 1-4 114] 627 145 532 757
400 g/t CuSO4 |Ro Tail 886 071 022 468] 243
Head(caic) - 134 022 - -
F2 | Bankfield-2 nogrind |Ro Conc 1 64| 643 199 309 614
150 g A350 |Ro Conc 142 1o.ai 539 159] 439| 83.1
90 ght R412 |[Ro Conc 1-3 163| 434 115 534| 907
500 g/t CuSO4 |Ro Tail 8371 0.74] 0.23] 46. 9.3
18 gt DF250 [Head(calc) - 1.33] 207 - -
F3 |Litlelonglac] nogrind |RoConc 1 55 847 194 339 60.1
150 gt A350 |Ro Conc 142 7.:| 7.06| 157 4o.a| 69.5
90 gt R412 |Ro Conc 1-3 126] 5.32 1.13' 489 eo.zj
500 gt CuSO4 |Ro Tail 874] o080] 004 51.1] 198
20 gh DF250 |Head(calc) 1133] 1.37] o0.18] - -
F4 | Bankfield-2 grind Ro Conc 1 127] 493 13.o| 474 798
1509t A350 |[RoConc1+2| 183] 398 9.90| 552 a7.s]
90 gt R412 |Ro Conc 1-3 232 3.4s| 8.21 so.4| 91.8
500 gt CuSO4 |Ro Tail 768] 068 022] 396 82
20 gt DF250 |Head(caic) - 1.32] 2071 - -
F5 | Little Long Lac grind Ro Conc 1 112] 517 090] 435| 4938
150 gh A350 |Ro Conc 1+2 141] S511] o082 542 574
90 gt R412 |Ro Conc 1-3 204] 420 068] 64.2 ss.sI
500 gt CuSO4 |Ro Tadl 796 o060] o0.08] 358 315
20 gA DF250 [Head(calc) - | 133} o2 - | - ]

As seen in Figure 3, the polishing grind helped improve the overall recovery of the gold,
but with a lower grade of concentrate.

Ettect of Polishing Grind
70
—@— Banklisld-2, no grind
—— LisLlongLac, nogrind
60 |- —O— Baideld2 wih gind
A | —{— UlisLongLac. wih gind
k]
:
<
40 b
m 2 I8 2 1 2
3 4 5 6 7 8 9
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3. _Pilot Plant Testwork
3.1 Column Flotation

The pilot plant testing of the Beaurox Mine samples utilized two 6 inch columns, except for
Test No. PP-1, which had a 4 inch cleaner column added.

The columns were controlled by a process control computer using pressure transducers
installed near the bottom of the columns. The pressure transducer senses the pulp level by
transmitting a 0 to 100 mV signal to a u(MAC6000 controller. These signals are digitized
and used in a multi-PID alogrithm, along with manually selected setpoints, to prepare 4-20
mA signals to control the speed of the tailing peristaltic pumps. Air was injected into each
column through a sintered stainless steel sparger. Feed to the column cells was controlled

with manually set variable speed peristaltic pumps. A general amrangement of the flowsheet
used is shown in Figure 4.

The purpose of the pilot plant testing was to determine if column flotation could produce a

recovery the same as or greater than that achieved in the bench scale mechanical flotation
tests.
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All tests used two 6 inch diameter, 2.5 cu. ft. columns as roughers. The tailing from the
first 6 inch column fed the second 6 inch column. The two rougher columns combined
gave an average retention time of approximately 50 minutes. Concentrates from the rougher
columns were collected together as a combined rougher concentrate. The tailing from the
second rougher column was fed to a Falcon separator. This was done in an attempt to
recover any free gold which was not floated. Test No. PP-1 also made use of a 4 inch
cleaner column. The combined rougher concentrate was fed to this column. The cleaner
concentrate was collected and the cleaner tailing was recirculated back to the first rougher
column. Tables 11, 12 and 13 provide summaries of flotation conditions, column key
variables and metallurgical results, respectively.

Table 11: S { Pilot Plant Flotation Conditi

Test Sample Feed Rate }| BMF Grind | BMD Grind [ Reagents, gt

# kg/h || %-400 mesh| %-400 mesh|{ Na2S | A350 | R412 |cuSO4| DF250

PP-1| Bankfield " 79 422 49.4 661 | 159 | 115 | 684 | 17
$ H

PP-2| Bankfield 68 421 494 644 | 247 | 156 | 618 | 26

PP-3 | Little Long Lac 81 408 490 600 | 182 | 113 | 503 | 33

PP-4 LillleLongLacJ 64 400 495 778 | 246 | 150 | 609 | 49
J

Analysis of the data shows that the columns were operated within normal ranges for wash
rate, gas rate and gas holdup. The limited scope of the test program did not provide an
opportunity to optimize conditions or to evaluate conditions outside the normal ranges.

Additional testing would be required to examine ways to improve gold recovery.
Specifically, reduced wash water flow and shallower froth bed might improve recovery,
but the present test results suggest that improvements in recovery might well be at the

expense of grade. Additional bench scale tests may also be required to evaluate altemnative
collectors.




Table 12: Summary of Column Key Variables
“Test Sample ]l "~ Rougher# " Rougher#2
* Wash | Feed | NRT | Flow Ga Gas | Wash | Feed | NRT | Flow| Gas
Velocity | Velocity | Velocity | minutes | Bias Vobeny Veloity | Velocity | mimutes| Bias | Hold Up
cm/sec | cm/sec | cm/sec % cm/sec | cm/sec % %
PP-1| Bankfield l 092 | 020 | 028 7 27 16 l[ 063 | 010 | o028 25 26 17
PP-2| Bankfield J 113 | o20 0.34 2 2 22 J[ 066 | 0.10 | 033 20 30 16
1
PP-3 LmloLongLac" 020 | 033 2 3 13 l[ 074 | 010 | o2 21 | % 13
PP-4 | Little long Lac 020 | 025 30 23 17 J{ 074 | 010 | 025 28 2 17
Table 13: S { Pilot Plant Metallureical Result
Test Sample Product Weight| Assay, gt or % | Distribution, %
# % A | s Au S
PP-1 Bankfield [Combined ClConc 401 1.7 30.0
Falcon Conc 02 240 31
Falcon Ta 96.0 1.08 67.0
Feed(calc) 100.0 1.53 100.0[
Feed(assay) 153
PP-2 Bankfield [Combined Ro Conc 8.6 8.48 271 47.2 69.6
Falcon Conc 04| 125 172 3.2 21
Faicon Tailing 910 084 104 496] 284
Feed(caic) 100.T 154] 334 1oo.o| 100.0
Feed{assay) 1.54 3.23
PP-3 i 18 6.16 213 40.6
o 2 303| 943 4.7 7.2
975 098] 0.14] 740] 522
1oo.or 1.29] 0.30{ 100.0] 100.0
1.29] 0.24
PP-4 135 7. 20.7] 44.
0 4 204 1.04 7.2 1.6
979] 084] 0.1 72.1] 539
100. ﬂ 1.14] 0.27] 100.0] 100.0
1.14] 0.25
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3.2 Gravity C rati

Two concentration tests were conducted using a Reichert Mark VII spiral and a Falcon
separator. Figure 5 depicts the flowsheet layout and Table 14 summarizes the metallurgical

results.
Test Sample Product Waeight Assay, ght Distribution, %
# % Au Au

PP-5 Bankfield |[Spiral Conc 6.9 481 230
Falcon Conc 0.2| 70.5 9.7
Falcon T. 929 1.05 67.3
Feed(calc) 100.0 145 100.0
Feed(assay) 1.45

PP-8 Little Long Lac |Spiral Conc 3.2 6.57 17.9|
Falcon Conc 0.4 40.2 135
Falcon Ta 96.4 0.85 68.6
Feed(calc) 100.0 1.19 100.0
Feed(assay) 1.19

The metallurgical results from the spiral tests are comparable with earlier gravity
concentration testwork. An average of 31% of the gold was recovered using a
spiral/Falcon combination in comparison to 24% gold recovery when only the Falcon
separator was used.

There appears to be no advantage to using gravity concentration as a means of recovering
free gold or gold bearing sulphides.
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CONCLUSIONS

The addition of lead nitrate helped reduce the cyanide consumption by roughly half.
The extraction of gold from the column leaches was comparable to that obtained in the
preliminary bottle roll tests.

Column flotation of the Bankfield and Little Long Lac bulk samples produced higher
grade concentrates at lower recoveries in comparison to the earlier mechanical bench
scale tests.

The recovery of gold using a spiral and Falcon separator was not successful. The
metallurgical results obtained confirmed earlier gravity concentration testwork where
only 24% of the gold was recovered.
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RECOMMENDATIONS

To perform diagnostic leaching tests, in order to determine the location and association
of the gold.

To conduct a mineralogical examination on feed and tailing sample. This will help
identify gangue components, liberation, association and potential recovery of the gold.
Centrifuge and heavy liquid tests would be conducted to concentrate the free gold and
gold bearing sulphides.

To conduct further bench scale flotation tests to investigate new reagent schemes and
optimize flotation conditions.

To conduct C.LL. tests to determine if preg robbing or re-precipitation of the gold
during leaching is affecting the final extraction of gold.
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SAMPLE PREPARATION AND DISPOSITION

On December 8, 1990, January 8 and January 28, 1991, three individual shipments of ore
were received at Lakefield Research and given the designation numbers LR9035861,
LR9135893 and LR91306035, respectively.

The first shipment contained samples which were used for bench scale testwork. These
samples were riffled with 3/4 of the original being stored for subsequent testwork. The 1/4
riffled samples had a series of 1 kg and 10 kg charges prepared from it.

The second shipment received was a series of bulk samples representative of the first
shipment, which were used for large column leaches and pilot plant testwork.

The third shipment was a replacement shipment for the original Bankfield since it was
decided that this sample was not representative of the overall tailing sample. The new
sample was designated as Bankficld-2.
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DETAILS OF TESTWORK

Test No. Sample Test Description
- Tashota Cyanidation
2 Bankfield Cyanidation
3 Little Long Lac Cyanidation
4 Tashota Gravity concentration
5 Bankfield Gravity concentration
6 Little Long Lac Geravity concentration
7 Tashota Cyanidation with lead nitrate
8 Bankfield-2 Cyanidation with lead nitrate
9 Little Long Lac Cyanidation with lead nitrate
10 Tashota Column leach
11 Little Long Lac Column leach
12 Bankfield-2 Column leach
13 Tashota Gravity concentration
14 Little Long Lac Gravity concentration
F1 Little Long Lac Flotation
F2 Bankfield-2 Flotation
F3 Little Long Lac Flotation
F4 Bankfield-2 Flotation with grind
FS Little Long Lac Flotation with grind
PP-1 Bankfield-2 Column flotation pilot plant
PP-2 Bankfield-2 Column flotation pilot plant
PP-3 Little Long Lac Column flotation pilot plant
PP-4 Little Long Lac Column flotation pilot plant
PP-5 Bankfield-2 Gravity concentration pilot plant
PP-6 Little LongLac - Gravity concentration pilot plant




Test 1

Purpose:

Feed:

Project: 4095 Date: Jan/8/91 Operator: KcS
To evaluate Au extraction by direct cyanidation.

The are was puiped in a 2L bottle and agitated on mechanical rolls.
NaCN and ime were added and maintained at described levels and
cyaniiation was carried out in 1 x 120 hour stage. Pregnant sub-samples
were removed at 24,48,72, and 96h, with botties being weighed belore
and after sampling. At end of test, pulp was fikered and washed, with
all products submitted for assay.

1000 g minus 28 mesh Tashota

Solution Volume: 1000mL  Pulp Density: 50 % Solids
Sofn Composition: 10 gL NaCN

pH Range:

10.5-11.0 Ca(OH)2

Reagent Consumption (kg2 of cyanide feed) NaCN: 328 CaO: 104

|

Tume Added. Grams Residual Consumed
Actual Equivalent Grams Grams pH
NaCN | Ca{OH)2 | NaCN| CaO I NaCN| CaO | NeCN| Ca0
0- 1 105] 829 | 1.00| 6.30 | 0.51 - 049 | - 10.59.5 |
1-3 052] 122 | 049 093 [ 0.68 - 032 | - | 106100
3-5 034] 080 | 032 0.68 | 0.96 - 004 | - | 11.0-103
5-8 0.04| o081 | 004} 062 | 0.77 - 023 | - | 11.3-105
8-24 024] 066 | 023] 050 | 0.59 - 0.41 - | 11.3-105
—24-32 | 043] 037 |04 | 028 078 ) - 22 | - | 11.1-106
32-48 | 0.23 0 621 0 [on - 201 - | 106-10.4
48-72 | 031 | 034 | 029 026 | 058 - 042 ] - | 11.0-104
[ 72-96_J 044| 017 | 042] 0.13 | 0.70 - 030 | - [ 108103
96-120 | 032| 031 | 030 ] 024 | 0.56 | 0.06 | 0.42 | 9.67 | 10.9-10.7 |
Toal 3921 1307 | 372] 993 ] 0581 006 | 3.12 | 987
Metallurgical Balance
Product Weight Assays Distribution, %  Estimated
ml. g Au, mgA, Nt Au Extraction, %
Au
+ 28 mesh 295 1.49 14
24h Preg 250 K 1] 1.0 68
48h Preg 250 1.54 1.2 78
72h Preg 250 1.55 1.2 70
96h Preg 250 1.57 12 70
120h Preg 1271 1.51 59.6 .
120h Wash 747 0.61 141 783
Residue 948.5 0.69 20.3
Feed{caic) 978.0 330 100.0




Test 2 Project: 4095 Date: Jan/8/91

Purpose: To evaluate Au extraction by direct cyanidation.

Operator: KcS

Procedure:  The ore was pulped in a 21 bottie and agitated on mechanical rolis.
NaCN and ime were added and maintained at described levels and
Cyanidation was casried out in 1 x 120 hour stage. Pregnant sub-samples
were removed at 24,48,72, and 96h, with botties being weighed before
and after sampling. At end of test, pulp was fillered and washed, with

alt products submitied for assay.
Feed: 1000 g minus 28 mesh Bankfield
Solution Volume: 1000 mL Puip Density: 50 % Solids
Sof'n Composition: 1.0 gAL NaCN
pH Range: 10.5-11.0 Ca(OH)2
Reagent Consumption (kgt of cyanide feed) NaCN: 091 CaO: 4.10
24h NaCN Consumption: 0.60
48h NaCN Consumption: 0.71
72h NaCN Consumgption: 0.78
96h NaCN Consumgtion: 0.78
120h NaCN Consumption: 0.91
Time Added, Grame —_Residual "Consumed
Actual Equivalent Grams Grams pH
NaCN|{Ca{OH)2 | NeCN| CaD |NaCN] CaO | NaCN| CaO ’ ‘
0- 1 105] 209 1.00 | 1.50 | 0.52 - 0.48 - 10.5-9.4
1-3 0.51 072 J 048] 055 | 0.9 - 0.09 - 10.69.9 |
3-5 034] 090 | 032] 068 | 1.00 - 0 - 11.3-10.5 |
5-8 0 0.19 0 0.14 | 1.00 - 0 - 10.8-10.5
8-24 0 0.35 0 027 | 1.00 - 0 - 11.1-10.3 |
24-32 0 0.18 0 0.14 § 1.00 - 0 - 10.9-10.5
32-48 0 0 0 0 0.89 - 0.11 - 10.5-10.3
48 - 72 012 024 | 0.11] 0.18 | 0.94 - 0.06 - 11.0-10.3
72 - 98 008 018 J 008} 0.14 | 1.00 - 0_ - 10.8-10.3 |
|_96-120 0 023 0 0.17 | 087 | 0.068 | 0.13 | 3.80 | 10.9-10.5
Yotal 2.08 5.08 1 3688 | 067 ] 008 | 0.85 | 3.80
Metallurgical Balance
Product Woeight Assays Distribution, %  Estimated
ml,g Ay, mgA_ gnt Au Extraction, %
Au
+ 28 mesh 53.1 1.3 29
24h Preg 250 1.80 1.4 79
48h Preg 250 1.7 14 79
72h Preg 250 177 14 s
96h Preg 250 1.72 1.4 7
120h Preg 1085 1.65 56.3 -
120h Wash 750 0.73 17.2 79.0
Residue 928.1 0.62 18.1
Feed{caic) 961.2 3.2¢4 100.0




Project: 4085 Date: Jan/gm1 Operator: KcS
To evaiuate Au extraction by direct cyanidation.

HE

The ore was puiped in a 2L bottle and agitated on mechanical rolls.
NaCN and lime were added and maintained at described levels and
cyanidation was carried out in 1 x 120 hour stage. Pregnant sub-samples
were removed at 24,48.72, and 96h, with bottles being weighed before
and after sampling. At end of test, puip was fikered and washed, with
all products submitted for assay.

Feed: 1000 g minus 28 mesh Little Long Lac

Solution Volume: 1000 mL Puip Density: 50 % Solids

Sofn Composition: 1.0 g4 NeCN

Range: 10.5-11.0 Ca(OH)2

Reagent Consumgtion (kg2 of cyanide feed) NaCN: 051 CaO: 0.79
24h NeCN Consumgtion: 0.21
48h NaCN Consumption: 024
72h NaCN Consumption: 033

96h NaCN Consumgtion: 045
120h NaCN Consumption: 0.51

%

———

~ Time Added, Grame Residual Consumed
Actusl Equivalent ~Grame Grams pH
Hours | NaCN| NaCN| CaO {NaCN| CsO | NaCN| Ca0 ]
0- 1 105] 077 | 1.00]| 05 [093 | - 007 | - | 11.0-10.7
1.3 007| 000 J007] 0 |100]| - 0 | 10.7-10.8 |
3.5 0 0.00 0 0 [100] - 0 - | 10.8-10.7
 S-8 0 0.00 0 0 J100] - 0 - | 10.7-10.5 |
8-24 0 0.17 0 [ 013]oass| - 015 ] - | 11.2-109
24-32 | 0.16 0 015 0 |00 - 0 -1 10.9-10.9 ]
— 32-48 0 0 0 0 097 - 003 | - |[109-10.7
48 - 72 0.03 0 0.03 0 0 9¢ - 0.09 - 10.7-10.5
72- 96 | 0.09 0 000] 0 |oss] - 012 ] - | 105104
96-120 1 013] 015 | 012 0.11 | 094 | 0.08 | 0.06 | 0.77 | 11.0-10.8
[ Yol § 153| 109 | 145] 0.83 | 094 | 0.08 | 0.50 | 0.77
Metallurgical Balance
Product Weight Assays  Distribution, %  Estimated
mi. g Au, mg, ot Au Extraction, %
Au
+ 28 mesh s2 . 429 15
24h Preg 250 0.64 1.1 55
48h Preg 250 0.67 1.1 s5
72h Preg 250 0.63 1.1 55
96h Preg 250 0.63 1.4 S5
120h Preg 973 0.61 3%.7 -
120h Wash 1104 0.15 1.1 55.1
Residue 969.0 0.67 44

Feed{caic) 9742 1.53 100.0




Test No. 4 LR#4095

Feb.14/91

Operator: KcS

Pumpose;  To investigate the recovery of a gold bearing sulphide concentrate by
gravity concentration using a Wilfley 1/8 table and further upgrading of
the gravily concentrate with the Mozley separator.

Proceduire; The sample was passed over a Wilfley table through an open circuit where
the concentrate and tailing were collected.
The concentrate was then transferred to the Mozley separator for further

cleaning. The Mozley concentrate

for assay.

Eeed: 2 kg of Tashota composite.

Grind: Asis.
Metallurgical Resuits
Product Weight
%

Mozley Conc 0.1
Moziry Tail 27

+ 28 mesh Table Conc 1.1
Tabie Conc{caic) 39
Table Tail 96.2

Feed(caic) 100.0

Assay, ght, %
Au S
141
544
1.61
6.70 205
3.08 1.79
322 251

and tailing were decanted and submitted

Distribution, %
Au S
29
46
0.5
8.0 314

92.0 68.8
100.0 100.0




TestNo. 5

Gravity C \rat

LR#4095

Feb.14/91

Operator: KcS

Bumose: To investigate the recovery of a goid bearing sulphide concentrate by
gravity concentration using a Wiifley 1/8 table and further upgrading of
the gravity concentrate with the Mozley separator.

Procedure:. The sample was passed over a Wilfley table through an open circuit where
the concentrate and tailing were collected.
The concentrate was then transferred to the Mozley separator for further
cleaning. The Mozley concentrate and tailing were decanted and submitted

for assay.

Eeed:  2kg of Bankfield comopsite.

Grind: Asis.
Metallurgical Resulls
Product

Mozley Conc
Mozky Tail

+ 28 mesh Table Conc
Table Conc{calic)
Table Tail
Feed(calc)

- Weight -
%

0.1
38
1.7
55
94.5
100.0

Assay, ght, %
Au S
297
7.67
1.00
9.66 10.7
240 1.79
280 228

Distribution, %
Au S
8.1
103
0.6
190 258

810 742
100.0 100.0




Test No. 6 LR#4095
Gravity Concentration

Feb.14/91

Operator: KcS

Pumpasa:  To investigate the recovery of a gold bearing sulphide concentrate by
gravity concentration using a Wilfley 1/8 table and further upgrading of
the gravity concentrate with the Mozley separator.

Procediwe: The sample was passed over a Wilfley table through an open circuit where
the concentrate and tailing were collected.
The concentrate was then transferred 10 the Mozley separator for further
cleaning. The Mozley concentrate and tailing were decanted and submitted

for assay.

Feed: 2 kg of Little long Lac composite.

Grind: Asis.
Metallurgical Results
Product Weight
%
Mozley Conc 0.1
Mozlry Tall 52
+ 28 mesh Table Conc 0.1
Tabile Conc{calc) 54
Table Tail ) 946
Feed(caic) 100.0

Assay, g/t, %
Au S
116
3.45
1.12
4.59 1.24
1.03 0.13
1.2 0.19

Distribution, %
Au S
55

148

0.1

204 353
796 64.7

100.0 100.0




-4
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7 Project: 4005

Date: Feb/ant

Operator: JH

Purpoee: To evaluate Au sxtraction by direct cyanidation.
Procedure: The ore was puiped in a 2L bottle and agitated on mechanical rolls.
NaCN and lime were added and maintained at described levels and
cyanidation was cartied out in 1 x 72 hour stage. Lead nitrate was added
at the being of the lsach. At the end of the teet, pulp was fitered and washed,
with all products being submitied for assay.
Feed: 1000 g minue 28 mesh Tashota
Solution Volume: 1000 mL Pulp Density: 50 % Solide
Sof'n Composition: 0.5 oL NaCN
pH Range: 10.5-11.0 Ca(OH)2
Pb(NO])2: S00 gr
Reagent Consumption (kg of cyanide feed) NaCN: 147 Ca0O: 967
24h NaCN and Ca0D Consumgtion 'o.u 9.09
48h NaCN and CaO Consumgption: 125 9.41
72h NeCN and Ca0O Consumption: 147 9.67
Acwal Cquivalent Grams | Grams | pH
Hours NaCN|Ca{OH)2 | NoCN| CaO [NaCN| CsO | NaCN| CaO
0-1 0.53 813 1] 05S0) 618 | 0.10 - 0.40 - 10.9-9.0
1-2 0.42 1.30 040} 0.99 | 0.50 - _0 - 10.9-9.8
2-20 0 0.78 0 0.5_ 0.20 - 0.30 - 10.9-9.5
20-24 0.32 0.58 030] 043 ] 035] 002 ] 018 ] 8.15] 10.8-10.0
24 -48 0.18 0.40 0.15] 030 1 025] 002 | 025 ] 028 | 10.99.9
48 - 72 0.28 038 | 025 027 | 0.30 | 0.04 020 | 023 | 10.8-100
Totgl 169 | 1185 1.6811] 8. 030 ] 004 | 132 | 8.67
Metaliurgical Balance
Product Weight Assays Distribution, %
m. g Au, mgA., QA Au
+ 28 mesh 14 214 [ £
Prege+Wash 2000 0.98 9.4
Residue 098.2 0.78 24.2
Feedicaic) 983.7 294 100.0




Test 8 Project: 4005 Date: Feb/aM

To evaluate Au extraction by direct cyanidation.

Purpose
Procedure:  The ore was puiped in a 2L botile and agtated on mechanical rolls.

NaCN and ime were added and maintained at described levels and

Operator: JH

cyanidstion was carmied out in 1 x 72 hour stage. Lead nitrate was added
at the being of the isach. At the end of the test, puip was fikered and washed,

with all products being submitted for assey.

Feed: 1000 g minus 28 mesh Banifield-2
Sohstion Volume: 1000 mL Puilp Deneity:
Sof'n Composition: 05 oA NaCN

S0 % Solide

pH Range: 10.5-11.0 Ca{OH)2
Pb(NOJ)2: 500 gA
Reagent Consumption (kgit of cyanide feed) NaCN: 037 Ca0: 203
24h NaCN and CaO Coneumgtion 0.3¢ 1.73
48h NaCN and Ca0O Consumgption: 037 1.89
72h NeCN and CaO Consumption: 037 2.03
Time Added, Grams Residual Consumed
Hours NaCN | CafOH)2 [NaCN| CeO | NaCNJ] CaO | NaCN| CaO
0-1 ]05 138 050] 1.05 | 0.40 - 0.10 - 11.2-9.8
1-2 0.11 0.38 0.10 | 0.27 | 0.50 - 0 - 10.9-10.1 |
2-20 0 0.24 0 0.18 | 0.30 - 020 | - 10.8-9.7
20-24 0.21 0.28 020] 020 | 045 0 0.05 | 1.70 | 10.7-10.1
24-48 0.05 0.21 005 0.16 | 0.50 ] 0 0.16 | 11.0-10.0
48 -T2 0 021 0.00] 0.6 | 0.50 ] 0.02 0 ’L.u 10.9-10.1
Total 0.90 268 088 ] 202 | 050 | 0.02 | 036 | 2.00
Matallurpical Balance
Product Weight Assaye Distribution, %
ml.g Au, moA, QA A
+ 28 mesh 23 0.43 0.1
Prege+Wash 2000 0.38 S8.4
Residue 983.7 0.5 4393
Feed{caic) 908.0 1.35 100.0




1

Feed:

|

Project: 4085 Oate: Feb/MA1 Operator: JH
To evaluate Au extraction by direct cyanidation.

The ore was puiped in a 21. bottle and agitated on mechanical rolls.

NaCN and ime were added and maintained at deecribed levels and
cyanidstion was carried out in 1 x 72 hour stage. Lead nitrate was added

at the being of the leach. At the end of the test, puip was fillered and washed,
with all products being submitted for sssay.

1000 g minus 28 mesh Little Long Lac

Volume: 1000 mL Pulp Density: S0 % Solids

Sol'n Composition: 0S5 g/ NeCN

pH Range: 10.5-11.0 Ca(OH)2
Pb(NO3)2: S00 gA
Reagent Consumption (kgi of cyanide feed) NaCN: 0.12 CaO: 089
24h NaCN and Ca0O Consumption: 0.12 0.67
48h NaCN and Ca0 Consumpiien: 0.12 0.3
72h NeCN and CaO Coneumption:  0.12 0.09
Time Added, Grams Residusl | Consumed ]
Actusi Equivalent Grams Grams pH
Hours NeCN|Ca{OH)2 | NaCN| CaO INaCN| CaO | NaCN| C2O
[ 0- 1 053] 065 10S0] 040 J 04| - | 010 - | 11.2-105 |
1-2 0.11 0.11 0.0 | 0.08 | 0.50 - 0 - 10.9-10.6
2-2 0 0.05 Q 0.04 | 0.50 - 0 - 1 108103]
20 - 24 0 0.08 0 005 ] 050 ] 0.01 0 0685 | 10.7-10.4
24 -48 0 0.08 ] 0.08 § 0.50 0 0 0.06 | 11.0-103 ]}
48 - 72 0 025 0 0.19 ] 050 | 0.04 0 0.15 ] 11.5-10.9
Yoal 0.64 1.20 061] 091 ] 050] 0.04 0.12 | 0.88
Metallurgical Balance
Product Weigin Assaye Distribution, %
mi.g Au, mpA. O A
+ 28 mesh 119 1.18 1.0
Preg+Wash 2090 0.3 0.1
Residue 9733 0.72 9.9
Feed{eaic) 96852 1.4 100.0




Test 10 Project: 4095 . Date: Mar/04/91 Operator: JH
Pumpose: To evaluate Au extraction by direct cyanidation.

Procedure: Approximately 10 kg of aggiomerated sample was loaded into a plastic column 102 mm
in diameter, to a height of 106 cm. A piece of steel mesh was placed at the bottom
of the column and a piece of burlap on top to help disperse the solution. Approximately
5L of 0.5 g/L NaCN solution was percolated through the column at a rate of 5 mL
per minute. The pregnant solution was passed through carbon column where the
Au in solution was removed. The reagents were replenished as required during
the test. The loaded carbon was changed after 1, 2, 4, 7, 14, 21, and 30 days and

replaced with fresh carbon.
Feed: 10000 g minus 28 mesh Tashota
Solution Volume: 5000 mL Pulp Density: 33 % Solids
Sol’n Composition: 05 gL NaCN Cement: 5 kgnt
pH Range: 10.0-11.0 Ca(OH)2
Reagent Consumption (kg of cyanidefeed) @ NaCN: 367 CaO: 118
Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Days NaCN [Ca(OH)2| NaCN] CaO | NaCN| CaO | NaCN] CaO
| Aggmolerate} 170§ 139 | 162 | 106 - - - -
0-1 2.00 0 1.90 0 1.91 - 16.1 - 8.9-9.2
1-2 0.60 0 0.57 0 1.25 - 1.25 - 9294
2-3 1.32 0.16 1.25 1 0.122} 1.50 - 1.00 - 10.39.5
3-4 1.05 1.00 1001 0.76 | 1.50 - 1.00 - 11.5-9.8
4-5 1.05 1.00 1001 0.76 | 1.58 - 0.92 - 11.6-10.1
5-6 1.05 0 1.00 0 1.75 - 0.75 - 10.1-9.8
6-7 0.79 0.50 0.75]1 038 | 1.5 - 1.00 - 11.2-9.7
7-8 1.05 0.50 1.00 ] 038 | 1.50 - 1.00 - 11.2-9.6
8-9 1.05 0.50 100 ] 038 | 1.25 - 1.25 - 11.0-9.6
9-10 1.32 0.50 125] 038} 1.25 - 1.25 - 11.4-9.6
10-13 1.32 1.00 1251 0.76 | 1.25 - 1.25 - 11593
13-14 1.32 1.00 1261 0.76 | 1.78 - 0.72 - 11995
14 - 16 0.76 0.70 0.72 ] 0.53 | 1.10 - 1.40 - 11.1-9.2
16- 17 1.46 0.70 139 ] 053 | 1.30 - 1.20 - 11494
17 - 21 1.26 1.00 120 }§ 0.76 | 0.75 - 1.75 - 11.7-8.2
21-23 1.84 2.00 1751 152 | 1.00 - 1.50 - 11.9-9.3
23-27 1.58 2.00 150 | 1.52 | 1.00 - 1.50 10.6-9.1
27-30 1.58 3.00 150 | 228 | 1.00 0 150 ] 117 | 10599
Total 394 155 374 ] 117 | 1.00 0 364 ] 117




Test 10 Project: 4095

Metallurgical Balance
Product

+ 28 mesh
Day 1 Loaded Carbon
Day 2 Loaded Carbon
Day 4 Loaded Carbon
Day 7 Loaded Carbon
Day 14 Loaded Carbon
Day 21 Loaded Carbon
Day 30 Loaded Carbon
Barren Solution
Bareen Wash
Residue

Feed(assay) *

Weight

821

150
139
140
156
169
179
163
4100

99319

Operator: JH

Distribution, % Cum. Extraction, %

Date: Mar/04/91
Assays
Au, mgiL, gh Au

217 6.0
463 233
105 49
246 116
338 17.7
254 144
463 28
171 09

<0.002 0

<0.002 0.1
0.60 183
3.00 100.0

Au

233
282
398
575
719
747
75.6
756
75.7




Test 11 Project: 4085 Date: Feb/22/91 Operator: JH
Purpose: To evaluate Au extraction by direct cyanidation.

Procedure: Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm
in diameter, to a height of 100 cm. A piece of steel mesh was placed at the bottom
of the column and a piece of buriap on top to help disperse the solution. Approximately
5L of 0.5 g/l. NaCN solution was percolated through the column at a rate of S mL
per minute. The pregnam solution was passed through carbon column where the
Au in solution was removed. The reagents were replenished as required during
the test. The loaded carbon was changed after 1, 2, 4, 7, 14, and 17 days and

replaced with fresh carbon.
Feed: 10000 g minus 28 mesh Little Long Lac
Solution Volume: 5000 mL Pulp Density: 33 % Solids
Sol'n Composition: 05 gL NaCN Cement: 5 koht
pH Range: 10.0-11.0 Ca(OH)2

Reagent Consumption (kgt of cyanidefeed) @ NaCN: 1.00 CaO: 0.97

Time Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Days NaCN[Ca(OH)2| NaCN{ CaO | NaCN{ CaO [NaCN| CaO
| Aggmolerate| 3.00 10.5 285 | 7.98 - - - -
0-1 2.00 0 1.90 0 1.00 - 3.75 - 8996
1-2 1.60 0 1.50 0 1.75 - 0.75 - 9.6-9.8
2-3 1.84 0 1.75 0 2.50 - 0 - 9.89.9
3-4 0 0 0 0 1.75 - 0.75 - 9.9-99
4-5 0.79 0.60 0.75] 046 | 2.00 - 0.50 - 11.6-10.1
5-6 0.53 0 0.50 0 2.25 - 0.25 - 10.1-10.0
6-7 0.26 0 0.25 0 200 - 0.50 - 10.0-10.1
7-8 0.53 0 0.50 0 2.50 - 0 - 10.1-10.1
8-9 0 0.50 0 038 | 250 - 0 - 11.5-10.3
9-10 0 0 0 0 2.25 - 025] - 10.3-10.2
10- 13 0.26 0 0.25 0 1.75 - 0.75 - 10.2-10.2
13-14 0.79 0 0.75 0 1.70 - 0.80 - 10.2-10.1
14-16 0.84 0.50 0.80 | 038 | 1.80 - 0.70 - 11.0-10.2
16- 17 0.74 0.60 070 ] 046 | 1.73 ] 011 ] 0.77 ] 954 | 11.5-11.1
Total 13.2 12.7 12519651 1731 0.11 | 977 | 954




Test 11 Project: 4095

Metallurgical Balance
Product

+ 28 mesh
Day 1 Loaded Carbon
Day 2 Loaded Carbon
Day 4 Loaded Carbon
Day 7 Loaded Carbon
Day 14 Loaded Carbon
Day 17 Loaded Carbon
Barren Solution
Bamen Wash
Residue
Feed(calc)

Weight
mi, g

133
144
148
145
15.7
16.0
154
3750
3760
9676
9809

Date: Febv22/91

Operator: JH

Assays Distribution, % Cum. Extraction, %

Au, mgiL, gt

Au

22
424
2.1
15

Au

424
445
46.0
47.6
492
498
499
50.0




Test12 Project: 4095 Date: Feb/22/91 Operator: JH
Purpose: To evaluate Au extraction by direct cyanidation.

Procedure: Approximately 10 kg of agglomerated sample was loaded into a plastic column 102 mm
in diameter, to a height of 116 cm. A piece of steel mesh was placed at the bottom
of the column and a piece of burlap on top to help disperse the solution. Approximately
5L of 0.5 g/. NaCN solution was percolated through the column at a rate of 5 mL
per minute. The pregnant solution was passed through carbon column where the
Au in solution was removed. The reagents were replenished as required during
the test. The loaded carbon was changed after 1, 2, 4, 7, 14, and 17 days and

replaced with fresh carbon.

Feed: 10000 g Bankfield-2

Solution Volume: 5000 mL Pulp Density: 33 % Solids
Sol'n Composition: 05 gL NaCN Cement: 5 kgt
pH Range: 10.0-11.0 Ca(OH)2

Reagent Consumption (kg of cyanidefeed) @ NaCN: 175 CaO: 4.76

Time | Added, Grams Residual Consumed
Actual Equivalent Grams Grams pH
Days NaCN {Ca(OH)2} NaCN| CaO | NaCN| CaO |NaCN] CaO
Aggmolerate] 5.00 55 475 | 418 - - - -
0-1 2.00 0 1901 0 0.75 - 5.90 - 8.6-94
1-2 1.84 0 1.75] 0 [125] - T125] - 9.4-9.6
2-3 132 1 1.00 1. 0.76 | 2.00 - 0.50 - 11.5-10.0 |
3-4 0.53 ['] 0.50 0 _[200 - 0.50 - 10.0-9.7 |
4-5 0.53 0.50 050 | 038 ] 225 - 0.25 - 11.9-9.8
5-6 026 ] 050 {025] 038] 150 - 1.00 - 11.1-10.0
~6-7 1.05 0 100] o 175 - To75] - 10.0-9.8
7-8 0.79 050 ]1075] 0381]) 200 - 0.50 - 10.7-9.9
8-9 0531 050 | 050 ] 038 | 1.50 - 1.00 - 11598
9-10 1051 080 1.00 ] 061 ] 1.75 ]| - 0.75 - 10.8-10.0
10-13 0791 0.50 0751 038 | 1. - 1.50 - 10.89.6
13-14 158 ] 050 | 150]038] 120 - [130] - 11.198
14-16 137 | 05 | 130]038]15 ] - 1100 - 11.296 |
16- 17 0.89 085 ]081065] 163 ] 0 |087] 4651 11.1-103
Total 19.5 612 | 1861 4651 163 0 17.1 | 46.5
Metallurgical Balance
Product Weight Assays  Distribution, % Cum. Extraction, %
mL.g - Aumgl gt Au Au
Day 1 Loaded Carbon 146 313 36.1 36.1
Day 2 Loaded Carbon 145 69.0 79 440
Day 4 Loaded Carbon 156 4938 6.1 50.1
Day 7 Loaded Carbon 156 230 28 529
Day 14 Loaded Carbon 16.7 172 23 55.2
Day 17 Loaded Carbon 16.7 5.20 0.7 559
Barren Solution 3540 <0.002 0.1 56.0
Barren Wash 3840 <0.002 0.1 56.0
Residue 9762 0.57 440

Feed(calc) 9762 1.30 100.0




Test No. 13 LR#4095 Feb.4/91 Operator: JH
Gravity C trath
Pumose: To investigate the recovery of a gold bearing sulphide concentrate by

gravity concentration using a Falcon Concentrator.

Procedure: The sample was passed through a Faicon concnetrator where
the concentrate and tailing were collected.
The feed was screened at 28 mesh prior to treatment.
Water was added to the feed to dilute it to approximately 10%
solids by weight.
Final products were assayed for gold and sulphur.
Eeed: ~10 kg of -28 mesh Tashota composite.
Grind: Asis.
Metallurgical Results
Product Weight Assay, g, % Distribution, %
% Au S Ay S
+ 28 mesh 39 153 434 19 82
Falcon Conc 79 9.69 255 235 9.6
Falcon Tail 88.2 275 1.96 74.7 823
Feed(calc) 100.0 3.25 210 100.0 100.0




Test No. 14 LR#4095 Feb.4/91 Operator: JH
Gravity C 1rali

" Pumose: To investigate the recovery of a gold bearing sulphide concentrate by
gravity concentration using a Falcon Concentrator.

Procedure; The sample was passed through a Falcon concnetrator where
the concentrate and tailing were collected.
The feed was screened at 28 mesh prior to treatment.
Water was added to the feed to dilute it to approximately 10%
solids by weight.
Final products were assayed for goid and sulphur.

Eeed: ~10 kg of -28 mesh Little Long Lac composite.
Grind: Asis.
Metallurgical Results
Product Waeight Assay, g1, % Distribution, %
% Au S Au S
+ 28 mesh 39 1.53 434 1.9 8.2
Falcon Conc 79 9.69 2.55 235 96
Falcon Tail 882 275 1.96 747 823

Feed(cak) 100.0 3.25 210 100.0 100.0




Test No. F1 Project No. 4095 1/29/91 Operator: DE
Purpose: To perform preliminary rougher flotation test.

Procedurs:  As stated below.

Feed: ~2%g of -28 mesh Litte Long Lac
Grind:

NA
Ro?om: added, grams per tonne Time, minutes
| Stage A350 )} AF2s | Na2S | CusO4| DF-250 Grind | Cond. | Froth | pH
Rougher 1 1 11 _ 82
Condx 400 5
Rougher 2 S0 4 1 2| 76
Condx 500} 5
[Rougher 3 1 5 92
Condx 500 5
Rougher 4 50 10| 95
IStago Ro
Flotation Cell D-1
Speed: rp.m 1
% Solids
Metallurgical Balance
Product Weight Assays, g1, % Distribution, %
g % Au s Au S
1. Ro Conc 1 102 05 40 752 132 180
2. Ro Conc 2 97 0S5 385 819 143 1886
-3.RoConc 3 M2 43 495 095 159 188
4.Ro Conc 4 183 6. 218 073 98 203
8. Ro Talling 17275 888 071 008 468 243
Feed(caic) 19499 1000 134 o022 1000 100.0
Combined Products
Ro Conc 142 199 10 82 785 275 366
Ro Conc 1-3 104.1 53 109 227 434 554

Ro Conc 1-4 224 14 627 145 532 757




Test No. F2

Project No. 4095 13191 Operator: JMD
Pumpose: To perform preliminary rougher flotation test.
Procedure: As stated below.
Feed: ~2kg of -28 mesh Banifield # 2
Grind: N/A
Reagents added, grams per 100Ne Time, minutes
|____Stage A350 | R412 | Na2S | CuSO4] DF-250 Grind } Cond. | Froth | pH
Codx 1 500 2 8.0
JCondx 2 400 5 7.5
Rougher 1 ao_[L 1 1 5| 76
Rougher2 _ 50 ] T
_ L [
Rougher 3 7 ] N
rs;noo Ro
Flotation Cell 0-1
Speed: rp.m. 1
% Solids
Metallurgical Balance
Product Waeight Assays, ght, % Distribution, %
g % Au S Au S
1.RoConc 1 128 64 643 199 309 614
2. RoConc 2 8.1 44 389 102 129 217
3. RoConcd 1078 55 229 285 95 7.6
4. Ro Talling 16339 83.7 074 023 468.6 93
Feed(calc) 195268 1000 1.33 207 1000 100.0
Combined Products
Ro Conc 142 2109 108 539 159 439 8.1
Ro Conc 1-3 3187 163 434 15 534 9.7




Test No. F3 Project No. 4095 2/4/91 Operator: JMD
Purpose: To perform preliminary rougher flotation test.
Procedure: As stated below.
Feed: ~2kg of -28 mesh Little Long Lac
Grind: N/A
" Reagents added, grams per t0nne Time, minutes
Stage A350 | R412 | Na2S | CuSO4| DF-250 Grind | Cond. | Froth | pH
Codx 1 500] 2 9.8
Condx 2 400] 5 9.3
[Rougher 1 10f 1 5
_ | 1 |
Rougher 2 50} 30} _SFZ 1 10
Rougher 3 30f 78 1 15]
Stage o
Flotation Cell D1
Speed: rp.m 1
% Solids
Metallurgical Balance
Product Waeight Assays. ght. % Distribution, %
"] % Au S Ay S
1. Ro Conc 1 10768 55 847 1.94 P39 601
2.RoConc 2 482 24 .77 0.71 85 94
3.RoConc3 KV 47 244 040 84 107
4. Ro Tailing 17168 874 0.80 0.04 511 198
Feadicalc) 19638 1000 137 018 1000 1000
Combined Products
Ro Conc 1+2 1538 78 7.08 1.5 404 695
RoConc 1-3 2488 126 532 113 489 802




Test No. F4 Project No. 4095 2/4/91 Operator: JMD
Purpoee: To perform preliminary rougher flotation test.
Procedure: As stated below.
Feed: ~2kg of -28 mesh Banifield-2
Grind: Sminutes/2kg @ 65% s0lids in laboratory rod mill
Reagents added. grams per tonne Time, minutes
Stage A350 | R412 | Na2S | CuSO4| DF-250 Grind | Cond. | Froth | pH |
Codx 1 500 2 9.2
Condx 2 400 5] 78
Rougher 1 SOII 10] 1 5]
- |
Rougher 2 S0y 25 1 10|
B | 1 |
Aougher3 L | (] I
Stage Ro
Flotation Cell D-1
Speed: rp.m. 1
% Solids
Metallurgicsl Balance
Product Weight Assays, ght, % Distribution, %
g % Au S Au S
1.RoConc 1 2408 127 493 13.0 474 798
2.RoConc 2 110.0 56 189 288 78 77
3.RoConc 3 9%5.4 49 143 185 $3 43
4. Ro Tailing 15090 788 068 o022 396 82
Feed(caic) 19640 1000 132 207 1000 1000
Combined Products
Ro Conc 1+2 355.6 183 398 990 552 @75
Ro Conc 1-3 458.0 232 345 821 604 918




Test No. F3

Project No. 4095 2491 Operator: JMD
Pumpose: To perform preliminary rougher fiotation test.
Procedure: As stated below.
Feed: ~2xg of -28 mesh Litthe Long Lac
Grind: 5 minutes/2kg @ 65% solids in laboratory rod mill
n-;?rm added, grams per onne Time, minutes
Stage A350 | R412 | Na2S | CuSO4} DF-250 Grind | Cond. | Froth | pH
Codx 1 500 gr 9.7
Condx 2 400 S 9.0
(Rougher 1 | o ol 5
Rougher 2 __ 50l 300 1 10
L 1 1
Rougher 3 50| 301 7 1 1
Weight Assays, grt, % Distribution, %
g % Au S Av S

1.RoConc 1 2200 112 517 090 435 498

2.RoConc2 577 29 489 0852 108 76

3.RoConcs 126 62 212 038 99 111

4. Ro Tailing 15635 796 060 0.08 358 3t1s

Feed(caic) 19638 100.0 133 020 1000 1000
Combined Products

Ro Conc 142 217 141 511 082 542 S74

Ro Conc 1-3 4003 204 420 068 642 685




To recovery a gold bearing suiphide concentrate using column flotation
and gravity conceniration.

A buk sample was prepared by pulping & %0 approximately 65% solids

and removing the +28 mesh material prior t0 storage in a 1500 L conditioner.
The -28 mesh fraction was than lghtly reground in a Denver ball mill befors
being further diluted 10 approximately 35% solids in a small 10 L conditioner.
This comprised the feed 10 the first of two 6 inch column fiotation cells.

The first column was fed at a rate of 3.7 Lminute siurry. The rougher tail
from the first column was used 10 feed the second column. Rougher
concentrates from both 6 inch columns were combined to feed a 4 inch
cleaner column cell. Talling from the cleaner column was recirculated to the
head of the fiotation circult while the cleaner concentirate was collected.
Tailing from the second 8 inch column was passed through a Faicon
separator. A Falcon concentrate and talling were collected and assayed.

Bankfield Buk Sample (-28 mesh)
See next page.

2 X 150 mm flotation columns, 57 and 72 lires in capecily

100 mm fiotation column, 28 liires in capaclty

Denver ball mill, 308 mm X 610 mm, 1.5 kW

Denver conditioner, 1200 mm X 1520 mm, 1500 L

760 mm diameter Sweco Vibeo Energy Separator, 28 mesh deck
Faicon Separator, Model B-S




LR#4095
Beaurox Mines

PP#1
- ;.28 mesh
-28 mesh
Balt
Min
Ro 1 Column Ci Column
ClConc
Ro 2 Column
-------------- A
Falcon Falcon Tai
Separator
. N’
Faicon Conc




Reagents
Pointof Addition  ReagentName  Sohsion Rate Feed Rate
Strength ml/min on th
% or drops/min
Ball Ml Feed Na2S 10 8.7 661 0.079
Flotation Conditioner A350 2 105 159
Re12 100 200 115
CuSO4 10 9.0 684
DF250 2 1.1 17
Column Flotation Conditions
(i) Bougher 1 Column
(. Column Cell Data
Diameter 150 mm
X-sectional Area 177 ecm2
Total Height 272 cm
Total Volume 8oL
(i) Operating Parameters
Gas 9.8 L/min
Wash 212 Umin
Feed Rate 3.01 Umin
Level 7S cm
PXD a1 mv
Operating Volume 7L
(i) Kay Vadahles
Gas Velocly 0.92 cnvsec
Wash Veloclly 0.20 cnvsec
Feed Velocly 0.28 cnvsec
NRT 27 minutes
Flow Bias 2T%

Gas Hold Up 16 %




(ii) Bougher 2 Column

Diameter
X-sectional Area

Total Heigit
Total Volume

Wash
Feed Rate

Operating Volume
(i) Key Variabias

Gas Velocly
Wash Velocy
Feed Velochy
NRT

Flow Bias
Gas Hold Up

150 mm
177 cm2
396 cm
72L

6.7 U/min
1.06 Umin
2.94 Umin

0em

53 mv

S7L

0.63 cnvsec

0.10 cnvsec

0.28 cm/sec
25 minutes
26 %
17%




Assays
Stream Product Au, gn S. %

Ball Mill Discharge M0 1.58
Rougher 1 Feed RIF 1.63 355
Rougher 1 Conc RA1C 1.3
Rougher 2 Conc R2C 104
Combined Rougher Conc CRC 10.2 33.2
Cleaner Conc CcLC 1.7
Rougher 1 Tailing AT 1.39
Rougher 2 Tailing R2T 1.13 1.69
Cleaner Tailing CLY 7.30
Falcon Conc AC 240 16.2
Falcon Tailing AT 1.08 1.66

Metaliurgical Balance (2 product formula)

Product Weight Assay, gh or % Distribution, %
% Au S Au S

cLC 40 1.7 300

R2T 96.0 1.13 70.0

B8MD{caic) 100.0 1.55 100.0

BMD{assay) 1.58

B8MD 1000 1.55 100.0

CLT 1.4 7.30 8.6

R1F(caic) 101.4 1.63 106.6

R1F(assay) 1.63

R1C 25 113 17.9

AT 99.0 1.39 88.7

R1F{caic) 101.4 1.63 1068

R1F(assay) 1.63

R2C 28 104 18.6

R2T 96.2 1.13 70.1

R1T(caic) 90.0 139 88.7

R1T(assay) 1.38

R1C 28 1.3 17.9

R2C 28 10.4 18.8

CRC(caic) 52 108 385

CRC(assay) 10.2

CcLC 40 11.7 30.0

CLT 1.4 7.30 .8

CRC(calc) S4 108 6.6

CRC(assay) 102

FLC 0.2 240 18.2 31

AT 96.0 1.08 1.68 __67.0

R2T(caic) 96.2 1.13 1.69 70.1

R2T(assay) 1.13 1.69




Qvarail Metallucgical Balance
Product Woeight Assay, gt or %- Distribution, %
% Au S Au S
CLC 40 1.7 200
FLC : 0.2 240 3.1
AT 96.0 1.08 87.0
R1F(caic) 100.2 1.5 100.0
R1F(assay) 1.55




Mesh
100
150
270

Total

Weight

0.2
19
184
369
328
20.1
80.6
190.9

Weight

0.0

06

78
250
0.3
218
834
1689

0.0
0.1
0.7
53
Mus
na2
122
240.0

individual
0.1
1.0
9.6
193
172
105
Q22
100.0

Individual
0.0
04
46
148

179
129
494
- 100.0

individual
0.0
0.1
03

144

509
100.1

% Weight
Cumulative
0.1
1.1
10.7
30.1
472
578
100.0

% Weight

0.0

04

50

19.8
37.7
100.0

% Weight

0.0

0.1

04
26
17.0
49.1
100.1

Passing
100.0
99.6
95.0
80.2
623
494

100.0




Mesh
100
150
270

Total

Mesh
100
150
270

Total

Weight

0.0
0.1
02
14
75
194
498
784

Weight

0.0
0.1
04
16

20
356

0.0
0.1
03
18
96
247
6s
100.0

00
03
1.1
45
146
23
562
100.0

Test#PP-1 (continued)

%Wﬁ-ﬂ

0.0
0.1
04
22
1.7
36.5
100.0

% Weight
Cumulative
0.0
0.3
1.4
59
205
Q8
1000

100.0
9.9
99.6
978
883
63.5

Passing
100.0
99.7
98.6
94.1
95
56.2




To recovery a gold bearing sulphide concentrate using column flotation
and gravity conceniration.

A buk sample was prepared by puiping & 10 approximately 65% solids

and removing the +28 mesh material prior t0 storage in a 1500 L. conditioner.
The -28 mesh fraction was than lightly reground in a Denver ball mill before
being further diluted to0 approximately 35% solids in a small 10 L conditioner.
This comprised the feed to the first of two 8 inch column fiotation cefls.

The first column was fed at a rate of 3.7 L/minute slurty. The rougher tail

from the first columin was used 10 feed the second column. Rougher
concenirates from both 6 inch columns were combined and collected for assay.
Tailing from the second 6 inch column was passed through a Falcon
separator. A Falcon concentrate and tailing were collected and assayed.

Bankfleld Buk Sample (-28 mesh)
See next page.

2 X 150 mm flotation columns, 57 and 72 lires in capaclty
Denver ball mill, 305 mm X 610 mm, 1.5 kW

Denver conditionsr, 1200 mm X 1520 mm, 1500 L

760 mm diameter Sweco Vibro Energy Separator, 28 mesh deck
Faicon Separator, Model B-5




LR#4095
Beaurox Mines
PP#2

3 4,28 mesh
-28 mesh
Ball
]
Ro 1 Column
. o
A
Combined Ro Conc
Ro 2 Column
Falcon Falcon Tal
S—
Falcon Conc




Reagenis
Paint of Addition Reagent Name Solution Rate Feed Rate
Strength miL/min on th
% or drops/min
Bail Mill Feed Na2s 10 7.3 644 0.068
Flotation Conditioner A350 2 140 247
R412 100 23 156
CuSO4 10 7.0 618
DF250 2 18 26
Column Flotation Conditions
() Bougher 1 Column
(. Column Ceifl Data
Diameter 150 mm
X-sectional Area 177 ecm2
Total Height 272 cm
Total Volume 80 L
(i) Operating Parameters
Gas 12.0 Umin
Wash 2.12 Umin
Feed Rate 3.62 Umin
Level S3cm
PXD 49 mv
Operating Volume 2L
() Kay Variables
Gas Veloclly 1.13 cnvsec
Wash Velocity 0.20 cnvsec
Feed Velocily 0.34 cnvsec
NRT 22 minutes
Flow Bias 2%

Gas Hold Up 2%




Diameter

X-sectional Area

Total Height
Total Volume

Wash
Feed Rate

PXD

Operating Volume

Gas Veloclly
Wash Veloclly
Feed Velocity
NRT

Flow Blas
Gas Hold Up

150 mm
177 em2
396 cm
72L

7.0 L/min
1.06 L/min
3.52 Umin

Scm

53 mv

S7L

0.68 cnvsec

0.10 cnvsec

0.33 cnvsec
20 minutes
30 %
16%




Assays
Stream Product Au, gnt S. %
Balt Mill Discharge 8MD 1.54 323
Rougher 1 Conc R1C 9.49
Rougher 2 Conc R2C 795
Combined Rougher Conc CRC 8.97 271
Rougher 1 Tail RIT 1.30
Rougher 2 Tail R2T 0.89 1.1
Faicon Conc FLC 125 172
Faicon Tail AT 0.84 1.04
Metaliurgical Balance (2 product formula)
Product Weight Assay, ghtor % Distribution, %
% Au S Au S
R1C 29 9.49 18.1
R1T 97.1 1.30 819
BMD{calc) 100.0 1.54 100.0
BMD(assay) 1.54
R2C 56 7.95 2.1
R2T 91.4 0.89 528
R1T{calc) 97.1 1.30 819
R1T(assay) 1.30
RI1C 29 9.49 18.1
R2C 568 795 2.1
CRC(calc) 86 848 472
CRC(assay) 8.97
CRC 86 8.48 2741 472 69.6
R2T 914 0.89 1.11 528 304
BMD(caic) 100.0 1.54 334 100.0 100.0
BMOD(assay) 154 33
FLC 04 125 172 32 21
FLY 910 0.84 1.04 496 28.4
R2T(calc) 91.4 0.80 1.11 528 304
R2T(assay) 0.89 .11
Qverall Matalurgical Balance
CRC 86 8.48 271 47.2 69.6
FLC. 04 125 172 32 21
FLT 91.0 0.84 1.04 49.6 28.4
B8MD(calc) 100.0 1.54 3 100.0 100.0
B8MD(assay) 1.54 33




Woeight

02
15
138
3.0
N7z
214
740
175.6

Weight

0.0
00
0.3
1.2
44
89
270
418

Weight

0.0
0.1
04
16

Individual
0.1
09
79
188

18.1
122
421
100.0

0.0
0.0
0.7
29
105
213
g6
100.0

0.0
03
1.1
435
146
233
S6.2
100.0

% Weight
Cumulative
0.1
10
88
276
457
579
100.0

% Weight

Passing

99.0
91.2
724
543
42.1

Passing
100.0
100.0
99.3
96.4
859
64.6

100.0




To recovery a gold bearing sulphide concentrate using column fiotation
and gravity concentration.

A buk sample was prepared by pulping it to approximately 65% solids

and removing the +28 mesh material prior 10 storage in a 1500 L conditioner.
The -28 mesh fraction was than lightly reground in a Denver balk mill before
being further diluted 10 approximately 35% solids in a small 10 L conditioner.
This comprised the feed 10 the first of two 6 inch column fiotation celis.

The first column was fed at a rate of 3.7 Lminute slurty. The rougher tail

from the first column was used 10 feed the second column. Rougher
concentrates from both 8 inch columns were combined and collected for assay.
Tailing from the second 6 inch calumn was passed through a Falcon
separator. A Falcon concentrate and tailing were collected and assayed.

Little Long Lac Bulkk Sample (-28 mesh)
See next page.

2 X 150 mm fiotation columns, 57 and 72 lires in capaclty
Dernver ball mill, 305 mm X 810 mm, 1.5 kW

Denver condtioner, 1200 mm X 1520 nwn, 1500 L

760 mm diameter Sweco Vibro Energy Separator, 28 mesh deck
Falcon Separator, Model B-S




LR#4095
Beaurox Mines
PP#3

Combined Ro Conc

Faicon Tail

il




Beagents
Point of Addition Reagent Name Solution Rate fFeed Rate
Strength ml/min on th
% or drops/min
Ball Mill Feed Na2s 10 8.1 600 0.081
Flotation Conditioner A350 2 123 182
R412 100 20.0 113
CuSO4 10 8.0 593
DF250 2 2.2 33
Column Flotation Conditions
() Bougher 1 Column
() Column Coll Data
Diameter 150 mm
X-sectional Area 177 cm2
Total Height 272 em
Total Volume 80 L
{i) Operating Parameters
Gas 7.9 Umin
Wash 2.12 Umin
Feed Rate 3.47 Umin
Lovel 45 cm
PXD 4 mV
Operating Volume 7L
(). Key Variables '
Gas Veloclty 0.74 cnvsec
Wash Veloclty 0.20 cnvsec
Feed Velocity 0.33 cnvsec
NRT 23 minutes
Flow Bias 31 %
Gas Hold Up 13%




Diameter

X-sectional Area

Total Height
Total Volume

Wash
Feed Rate

PXD

Operating Volume
{iii) Kav Variablea

Gas Veloclty
Wash Velocky

Feed Velocity
NRT

Flow Bilas
Gas Hold Up

150 mm
177 ecm2
396 cm

7.9 Umin
1.08 L/min
3.40 L/min

18cm

56 mV

57L

0.74 cnvsec

0.10 cnvsec

0.32 cnvsec
21 minutes
MN%
13%




Assays
Stream Product Au, g1t S. %
Ball Ml Discharge BMD 1.29 0.24
Rougher 1 Conc RiC 121 6.64
Rougher 2 Conc R2C 10.2 403
Combined Rougher Conc CRC 129 593
Rougher 1 Tail RIT 1.08 0.25
Rougher 2 Taill R2T 1.04 0.16
Faicon Caonc AC 30.3 9.43
Falcon Tail AT 0.98 0.14
Metallurgical Balance (2 product formula)
Product Waeight Assay, gt or % Distribution, %
% Au S Ay S
R1C 19 12.1 6.64 179 340
RIT 98.1 1.08 0.25 82.1 66.0
BMD(calc) 1000 1.29 0.37 100.0 100.0
BMD(assay) 1.29 0.24
R2C 04 102 403 34 8.6
R2T 97.7 1.04 0.18 77 594
A1T(calc) 98.1 1.08 0.18 8.1 66.0
R1T(assay) 108 025
R1C 19 121 6.64 179 34.0
R2C 0.4 102 4.03 3.4 6.6
CRC(caic) 23 118 6.16 213 40.6
CRC(assay) 129 593
CRC 23 118 6.18 213 408
R27 97.7 1.04 0.18 78.7 504
BMD(calc) 100.0 1.29 0.30 100.0 100.0
BMD(assay) 1.29 0.24
RC 0.2 303 943 47 7.2
FLT 97.5 0.98 0.14 74.0 52.2
R2T(calc) 7 1.04 0.18 787 S04
R2T(assay) 1.04 0.16
Qverall Metaflurgical Balance
CRC 23 118 6.18 213 406
e 0.2 303 9.43 47 7.2
FLT 975 0.98 0.14 740 52.2
BMD(cak) 100.0 1.29 0.30 100.0 100.0

BMD(assay) 1.29 0.24




Weight

3.4
133
31
28
178
115
633

155.2

Weight

08
49
1S
185
16.0
122
58.6
1195

22
86
149
14.7
1185
74
408
100.0

Individual
0.7
4.1
9.6
13.0
134

102
49.0
100.0

% Weight
Cumulative
22
108
256
403
518
592
100.0

% Weight
Cumulative
0.7
48
14.4
274
408
510
100.0

978
89.2
744
§59.7
482
408

Passing
93
95.2
856
726
592
49.0




Mesh
100
150
270

Total

g4s38ese |

Weight

0.0
0.0
06
18
36
56
943

105.7

Weight

0.0
0.0
12
a7
§.1
8.7
90.0

105.7

Individual

00
0.0
0.6
15
34
53
892

100.0

Individual

0.0
0.0
1.1
26
48
63
85.1
100.0

Test#PP-3 (continued)

% Weight
Cumulative
0.0
0.0
06
2.1
5§
108
100.0

% Waeight
Cumulative
0.0
0.0
1.1
37
8s
149
100.0

100.0
100.0
99.4
979
945
89.2

100.0
100.0
989
96.3
s
85.1




To recovery a gold bearing suiphide concentrate using column fiotation

A bulkk sample was prepared by pulping R to approximately 65% solids

and removing the +26 mesh material prior 10 storage in a 1500 L conditioner.
The -28 mesh fraction was than lightly reground in a Denver ball mill before
being further diluted to approximately 35% solids in a small 10 L conditioner.
This comprised the feed to the first of two 6 inch column fiotation cells.

The first column was fed at a rate of 3.7 Uminute slurry. The rougher tail

from the first column was used 10 feed the second column. Rougher
concentrates from both 8 inch columng were combined and collected for assay.
Tailing from the second 8 inch column was passed through a Faicon
separator. A Falcon concentrate and tailing were collected and assayed.

Little Long Lac Bulk Sample (-28 mesh)
See next page.

2 X 150 mm fiotation columns, 57 and 72 fires in capacity
Denver balt mill, 305 mm X 610 mm, 1.5 kW

Denver conditioner, 1200 mm X 1520 mn, 1500 L

760 mm diameter Sweco Vibro Energy Separator, 28 mesh deck
Falcon Separator, Model B-5




LR#4095
Beaurox Mines
PP#4

Faicon

Falcon Tail

Falcon Conc




Beagents
Point of Addition Reagent Name Solution Rate Feed Rate
Strength mbL/min on th
% or drops/min
Ball Milé Feed Na2s 10 83 778 0.064
Flotation Conditioner A350 2 13.1 248
Rat12 100 210 150
CuSO4 10 65 609
DF250 2 26 49
ol Elotation Congiit
() Bougher 1 Column
() Column Cell Data
Diameter 150 mm
X-sectional Area 177 cm2
Total Height 272 cm
Total Volume 8oL
(i) Qoerating Parametars
Gas 7.9 Umin
Wash 2.12 Umin
Feed Rate 2.64 Umin
Level 45 cm
PXD 4 mv
Operating Volume L
() Kay Vadables
Gas Veloclly 0.74 cnvsec
Wash Velocity 0.20 cnvsec
Feed Velocity 0.25 cnvsec
NRT 30 minutes
Flow Bias 23%
Gas Hoid Up 17%




Diameter

X-sectional Area

Total Heigit
Total Volume

Wash
Feed Rate

PXD

Operating Volume

Gas Veloclty
Wash Velocly

Feed Velocity
NRY

Flow Blas
Gas Hold Up

150 mm
177 ecm2
398 cm
72L

7.9 LUmin
1.06 Umin
2.62 Umin

18 cm
58 mv
S57L

0.74 cw/sec

0.10 cwsec

0.25 cnvsec
28 minutes
3%
17%




Assays
Stream Product Au, gt S.%
Ball Milt Discharge BMD 1.14 0.25
Rougher 1 Conc RIC 175 10.0
Rougher 2 Conc R2C 9.73 429
Combined Rougher Conc CRC 10.1 4.58
Rougher 1 Tail RIT 1.00 0.20
Rougher 2 Tail R27 0.92 0.15
Falcon Conc FLC 204 1.04
Falcon Tail AT 0.84 0.15
Metatiurgical Balance (2 product formula)
Product Woeight Assay, gt or % Distribution, %
% Ay S Ay S
R1C 08 175 100 130 30.0
RIT 992 1.00 0.20 87.0 70.0
BMD{cak) 100.0 1.14 0.28 100.0 100.0
BMD(assay) 1.14 0.24
R2C 09 9.73 429 77 148
R2T 98.3 092 0.1 793 55.5
R1T(caic) 99.2 1.00 0.19 87.0 70.0
R1T(assay) 1.00 0.20
R1C 08 175 100 13.0 30.0
R2C 09 9.73 4.29 7.7 145
CRC(caic) 1.7 135 7.08 20.7 445
CRC(assay) 10.1 4.58
CRC 1.7 138 7.08 20.7 45
R2T 98.3 092 0.1S 79.3 555
BMD({calc) 100.0 114 027 100.0 100.0
BMD(assay) 1.14 0.25
FC 04 204 1.04 7.2 1.6
AT 979 0.84 0.1S 721 539
R2T(calc) 283 0.92 0.15 793 555
R2T(assay) 092 0.15
Overall Metalurgical Balance
CRC 1.7 135 7.08 2.7 45
FAC 04 204 1.04 72 1.6
LT 979 0.84 0.15 721 53.9
B8MD({caic) 1000 1.14 027 100.0 100.0
BMD(assay) 1.14 0.25




Mesh
100
150
270

Total

g4838aze |

Weight

42
13.6
244
234
203
15.0
673
168.2

17.2
199
199
13.0

152.2

25
8.1
145
139
121
8.9

1000

11.3
13.1
13.1
85
495
100.0

% Weigit
Cumuiative
25
106
251
39.0
51.1
80.0
100.0

% Weight
Cumulative
0.5
45
158

4220
505
100.0

Passing
975
894
749
610
489
40.0

Passing
995
955

. 1
58.0
495




Mesh
100
150
270

Total

g4538338 §

Woeight

0.0
0.0
0.7
16
36
4.5
28.7
37.1

Weight

0.0
00
1.1
25
$3
64
nJI
886

12.1
720
100.0

0.0
0.0
12
28
6.0
72
87
100.0

Test#PP-4 (continued)

% Weight
Cumulative
00
0.0
1.9
6.2
159
280
100.0

% Weight
Cumulati
0.0
0.0
12
4.1
10.0
17.3
100.0

Passing
100.0
100.0
98.1
93.8
84.1
720




To recovery a gold bearing sulphide concentrate using gravity concentration.

A bulk sample was prepared by pulping it to approximately 65% solids

and removing the +28 mesh material prior to storage in a 1500 L conditioner.
The -28 mesh fraction was diluted to 35% solids and simukaneously pumped
1o the head of the spiral. The spiral concentrate was collected for assay
back to the head of the spiral. The spiral tail was passed through a Faicon
separator where a Falcon concentrate and tall were collected and assayed.

Bankfield Buk Sampie (-28 mesh)
See next page.

Denver conditioner, 1200 mm X 1520 mm, 1500 L
Falcon Separator, Model B-5
Reichert Mark VI Spiral




LR#4095
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Falcon Tail




Product Au, o1
Spiral Feed SPF 1.48
Spiral Conc SPC 4.81
Spiral Tailing SPT 1.20
Falcon Conc AC 705
Faicon Tailing LT 1.05
Assay, ght Distribution
Au Ay
4.81 230
120 770
145 100.0
SPC(assay) 1.48
705 9.7
1.08 873
1.2 0
SPT(assay) 120
481 =30
705 9.7
1.05 873
1.45 100.0
SFD(assay) 145




To recovery a gold bearing suiphide concentrate using gravity concentration.

A buk sample was prepared by pulping & to approximately 65% solids

and removing the +28 mesh material prior 10 storage in a 1500 L conditioner.
The -28 mesh fraction was diuted 10 35% solids and simulianeously pumped
to the head of the spiral. The spiral concentrate was collected for assay
purposes while the spiral midds were combined with fresh feed and pumped
back to the head of the spiral. The spiral tail was passed through a Falcon
separator where a Falcon concentrate and tad were collected and assayed.

Little Long Lac Bulk Sample (-28 mesh)
See next page.

Denver conditioner, 1200 mm X 1520 mm, 1500 L
Falcon Seperator, Model B-5
Reichert Mark VHi Spiral




- LR#4095
Beaurox Mines
PP-6

+28 Mesh

Spiral Feed

Spiral Tail

y Faicon Tail

Faicon Conc




Stream Product Au, gt
Spiral Feed SPF 1.19
Spiral Conc SPC 8.57
Spiral Talling SPT 1.01
Falcon Conc fcC 402
Falcon Tailing AT 0.85

Metalhurgical Balance (two groduct formula)

Product Weligit Assay, ght Distribution
% Au Au

SPC 32 6.57 179
SPT 968 1.01 _82.1
SPF(calc) 100.0 1.19 100.0
SPC(assay) 1.19
AC 04 40.2 138
FLY 98.4 0.88 8.6
"SPT(cakc) 908 1.01 821
SPT(assay) 1.01

Qverall Matalluroical Balance
SPC 32 8.57 179
AC 04 402 135
AT 964 0.85 68.6
SFD(caic) 100.0 1.19 100.0
SFD{assay) 1.19




PROPOSAL

GOLD RECOVERY by
COLUMN FLOTATION and
GRAVITY SEPARATION for

Beaurox Mines Limited

This proposal was prepared at the request of Mr. Dave Malouf of
Beaurox Mines Limited.

Lakefield Research will undertake to perform the work described for
the stated cost, given that the cost estimate is deemed accurate to
within 20 percent, and provided that the program can be completed
within the 1991 calendar year.

This proposal and cost estimate is submitted in confidence to

A D < AM.

Keith W. Sarbutt
Manager - Mineral Processing

Lakefield Research
A Division of Falconbridge Limited
February 6th, 1991




TECHNICAL PROPOSAL
Introduction

It is proposed to conduct a preliminary evaluation of column flotation in order to determine
its potential to improve precious metal grade and recovery. The proposal includes a cost
estimate for a continuous pilot scale evaluation that is intended to supplement the on-going
bench scale test program currently underway.

Current bench scale testing indicates that gravity separation by tabling recovered about 20%
of the gold in 5% of the weight, at a grade of 5 to 10 g/t Au. Sulphide recovery was 25%
to 35%. Falcon separator tests showed slightly higher gold recoveries of about 25%, at
similar grades, but sulphide recovery was significantly lower at 10% to 15%. Flotation
testing showed that up to 53% of the gold was recovered into 15% of the weight, at grades
of about 5 gft Au. Sulphide recoveries were significantly higher at 90%.

In discussions with Lakefield Research staff, it was concluded that the collection bowl in
the Falcon Separator will fill efficiently with gold and sulphides, but that once the bowl is
full, trading of gold for sulphides will be somewhat reduced, and gold losses may occur.
The Falcon Separator might, therefore, perform more efficiently if sulphides were removed
first. In flotation, gold recovery was more efficient that sulphide recovery, and it is
therefore recommended that the sample should be treated first by flotation, to recover gold
and sulphides, and that the flotation tailings then be treated in a Falcon Separator to recover
incremental gold lost to flotation.

Bench scale flotation tests to compare performance with and without a polishing regrind
indicated that recovery was improved to +60% with the regrind, and it is recommended that
a light polishing regrind be included in any further testing.

Equipment and Facilities

Lakefield Research has available a variety of column flotation cells ranging in size from 50
mm diameter (9 liters) to 300 mm diameter (350 liters). All column cells operate with
computer level control using a tMAC-6000 process control computer. In addition, the full
range of conventional mineral processing can be provided, including gravity concentration
by jig, spiral, shaking table and centrifugal jig (Falcon, Knelson and Kelsey).

In column flotation it is generally recommended that, for generation of adequate scale-up
parameters, tests should be conducted in cells of at least 100 mm diameter.

Lakefield Research Technical Proposal




Professional and Technical Staff

The core of column flotation expertise at Lakefield Research includes Dr. Bert J. Huls,
P.Eng, Manager - Technology, James T. Furey, P.Eng, Senior Engineer, Steve R.
Williams, Senior Project Engineer and Maria Falutsu, Metallurgist. The knowledge, skills
and experience of this team covers virtually all aspects of column flotation, from pure
research at the university level, through applied and industrial research to design,
commissioning and operation of commercial column flotation installations.

Continuous Test Program

It is recommended to treat 2 x 2 ton samples at 150 kg/h in a continuous circuit consisting
of a polishing regrind followed by sulphide flotation in a 150 mm diameter column cell of
60 liters capacity, with column cell tailings being treated in a Falcon Separator. A Reichart
No. 7 Spiral will be included in the plant set up. This will provide for a short run
evaluation of the Reichart spiral as a replacement for the column flotation stage. All
products will be assayed for Au only, with multiple determinations on concentrates. In
addition, the final concentrates will be submitted for multi-element scan by ICP
(Inductively Coupled Plasma) spectrometer.

Project Schedule

It is anticipated that the continuous treatment program will require about two weeks to
complete, followed by an additional one to two weeks for preparation of the final technical

report.
Project Control

The project team will be managed by a Project Engineer, who will retain overall re-
sponsibility for the technical aspects of the program, will supervise individual tests and will
ensure diligent and astute analysis of all test results. Ore preparation, sampling of the
column cell and sample preparation will be the responsibility of a technician trained in all
aspects of pilot scale column cell operation and sampling. Analytical results will be
scrutinized by senior analytical staff as well as the metallurgical staff to ensure quality
control.

Project Security

It is the policy of Lakefield Research that all analyses, data and reports paid for by the client
are the property of the client, and will be maintained in strictest confidence.

Lakefield Research Technical Proposal




PRICE PROPOSAL

The cost estimate detailed in the following pages is based on the following
analytical and labour rates;

Professionals $75.00 / hour
Technologists $65.00 / hour
Technicians $55.00 / hour

This proposal is based on our best estimate of the amount of work that should be required
to complete the project, and the cost estimate is deemed accurate to within 20%. Invoices
will reflect actual analytical service and labour usage required by the program, and any
savings resulting from early success in the test program will be passed along to the client.
Any changes in scope dictated by prior testing results will be made only after consultation
with the client and subject to his approval. Under no circumstances will the client be
invoiced for problems or delays which are beyond his ability to control. Lakefield
Research will retain the right to schedule testing so as to maximize the efficiency of the
Lakefield Research facilities, and will undertake to ensure that the needs of the project will
be diligently served.

Cost Estimate - Continuous Testing

Based on 150 kg/h throughput using 150 mm column cell and Falcon separator.

Sample preparation $ 1,040
Circuit Preparation 2,080
Circuit Operation

Metallurgist $ 600

Column Cell Operator 520

Product Handler / Sampler 440

Sample Assay Preparation 260

Assays (10 x Au only) 120

Screen Analyses (1 each) 30

Cost per Test $ 1,990

Total of Four Tests (2 samples, 2 tests each) 7,960
Circuit Dismantling 1,040
Multi-element ICP Scan on circuit concentrates 100
Reporting and Supervision 1,800
Total Estimated Cost (+/- 20%) $ 14,020

Lakefield Research
A Division of Falconbridge Lid
Lakefield, Ontario
February 6th, 1991 / jpf




INVOICE

(4 { LAKEFIELD RESEARCH No: 32110

A DMVISION OF FALCONBRIDGE UMITED DATE
Postal Bag 4300, 185 Concession St, Lakefieid, Ontario KOL 2HO
Phone: (705) 852-3341 Telex No. 08 962842

Fax No. (705) 852-83685

February 6 19 93

TO: Beaurox Mines Limited G.ST.NUMBER R101733426
801, 80 Richmond Street, West

TORONTO, Ontario
MS5H 1A4

Mr. Dave Malouf

Our Project L.R. 4095 —~ Ongoing Testwork

Re: Columm Flotation and Cravity Separation

Sample Preparation $ 1,040.00
Circuit Preparation 2,080.00
Circuit Operation 7,960.00
Circuit Dismantling 1,040.00
Multi-element ICP Scan on circuit concentrates 100.00
Reporting and Supervision 1,800.00

$ 14,020.00
G.S.T. 981.40

Total $ 15,001.40

° PLEASE PAY BY INVOICE — Terms: Net 30 days. 2% service charge per month on overdue accounts.
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SAMPLING AND METALLURGICAL. REPORT

BEAURDX MINES LIMITED

GERALDTON-BEARIMORE AREA ONTARIO

TASHOTA-NIPIGON DEPOSIT
TOMBILL-BANKFIELD DEPOSIT

LITTLE LONS LAC DEPOSIT

DAVID MALOUF
General Manager

Barch 19, 1M
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SUMMARY REPORT

Introduction

1.

As outlined in the President's letter of the 1989 Roxmark Mines
Limited. Annual Report, Roxmark has secured the right to evaluate
several gold tailings deposits in the Geraldton Beardmaore Camp.
Of the 3,000,000 Tons under agreement, preliminary testing has
shown that a thorough evaluation is warranted and that the
deposits could contain up to 135,000 ounces of gold for an
average grade of plus or minus .045 ounces per ton. Assuming a
65% recovery and reprocessing costs in the order of $8.00 per ton
on a scale of plus 1000 tons per day this project could generate
the much needed exploration and development funds needed to
develop the recent discaveries in the camp specifically Roxmark's
Benedict Zone, the Hardrock Discovery Zone , etc. - It is also
believed that capital costs required would be a fraction of the
cost required to implement a conventional mine, mill scenario
possible 23-30% - and that this equipment could 1later be
supplemented to handle mine—run ore.

There are three properties of prime interest:

A). Bankfield — Tombill with a common tailings pond
B). Little Long Lac property of Algoma Steel.
C). Tashota Nipigon.

All properties are in the Beardmore Geraldton Mining Division in
the District of Thunder Bay.

A) Bankfield-Tombill
Located on the North side of Trans Canada Highway #11-B.25Km
west of the turn off to Geraldton in the Western half of
Errington Twp.

B) Little Long Lac
Located on either side of Hwy 5B4 approximately 3 Km. north
of Hwy 11 south of the bridge that enters the town of
Geraldton in Errington and Ashmore Twps.

c) Tashota
The Mine is 1located North west of Onamen Lake and south of
Obashkegan Township, between Onamen Lake and Onamen River.
It is accessible via the Camp 40 Road north to the Con Lake
Road. Proceed north-east from the Con Lake intersection on
the Mine Road for approximately 8 miles to the mine site.

/-IIE

FIELD OFFICE: P.O. Box 730, Geraldion, Ontario, POT 1M0 Telephone: (807) 854-0441
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éh? A) Bankfield-Tombill Claims

3 Patented Mining Claims
TB 10213
TB 110201
TB 104645
By Little Long Lac
8 Patented Mining Claims
10887
10621
10560
10561
10562
10563
10886
10566
C) Tashota Nipigan
2 Patented Mining Claims
KKO23 & KKS24

dddddddd

A) The Bankfield Tosbill project is subject to a 25% NPI in favor
of Bankfield and Tombill Mines.

B) The Little lLong Lac project is subject to a 53X N.S.R. to Lac
Minerals amd anmual paysents of approximately $%40,000 to Algomsa
subject to a possitive production decision.

C)} The Tashota Nipigon project is subjéct to a 4X NSR and an
additional paysent of %$5,000.00

Regional Geology

S.E. Malouf Consulting Geologists Limited entered .into
agreements on the above properties fTor Roxmark Mines Limited.
Roxmark did the initial work involving research sampling and
preliminary metallurgical work involving $15,000 in 1989 and
early 1990 - Roxmsark has agreed to give their subsidiary company
Beaurox Mines Limsited (at present a private corporation) a chamce
to earn a 25% interest in the tailings project for doing a proper
evaluation, setallurgical testing, feasibility study, and a
further 25% interest for funding through to production.

Current Status

A). Bankfield Tombill - Initial sampling with a Sonic Soil Sample
@ 60 holes drilled indicated appreciable tonnage @ .051 OQz. per
Ton. with isolated tommage of high grade.

B) Little long lLac - Investigation of production history
indicates excessives losses in the mill with two periods of
tailings retreatsent. Initial sampling favorable — 1,780,000 Ton
potential. )

C). Tashota Nipigon — Report on saspling and msetallurgy froma
Lakefield Research done by Lynx - Canada in 1978 indicates
reserves of 50,000 tons of .088 0z Bold per ton with indicated
recoveries of 70.4%

J...3




10.

11.

Recommended Hork amd Scope of Project

A program involving the expenditure of $200,000.00 is warranted.
Grids will be established on all properties. The Tashota will be
drilled and sampled on @3 foot centre because of the relatively
small size of the deposit and high grade nature. The Bankfield
Tombill will be drilled and sampled on 50 foot centers - Little
long Lac will be drilled and sampled on 100 foot centers with
later definition at 350 feet. This should involve 10,000 tao
11,000 feet aof drilling and approxisately 2400 assays — Samsple
results and locations will be plotted and grade contour lines
established to locate economic reserves. The grid, drilling and
sampling will cost %$100,000.00 - Sample composites of reject
samples will assesbled amnd sent to Lakefield Research for
setallurgical studies on the three representative bulk sample.

The metallurgical work should cost $40,000 — If this stage gives
favourable results, it will be followed with a $50,000
environsental study and then a feasibility study.

The project began in August of 1990
The project will take nine sonths to cosplete or 200 days.

Work Cospleted

The proposed program was carried out at a cost of $165,911.54 -
6rids were establish on each property and the drilling was done
with a Sonic Spil Sasmpling sachine — "B@*" Rods were used to drill
down through the tailings and into organic material. Sasples
were taken at each five foot section. .

A total of 11,000 feet were drilled and 2,621 sasples taken. The
assay results were plotted on assay plans. These results were
then contoured to show areas averaging .03 ounces of gold per ton
and better. Once these areas were known the sample rejects
representing these areas were made into composites for each
deposit am prepared for bulk msetallurgical work at Lakefield.
Supplesentary bulk samples were taken with the use of a back hoe
which cut five trenches on each of the Bankfield and the Little
long Lac deposits. The tremnches were 50 feet long, the depth of
the tailings and a two ton sample representative sample cospiled
from each deposit. There was sufficient material for testing on
the Tashota property as each hole was double drilled.

All composites properly identified were shipped to Lakefield
research and arrived Decesber 27th, 1990.

Metallurgical work began in early Jamuary with preliminary
investigations on gravity, flotation, bottle cyanide tests, 30
elements scans etc. After a review of initial results a decision
was msade to do heap leach columsn tests on all three ores and to
do a combination of gravity (Falcon concentrator) and colusn
flotation in a continues circuit on the Bankfield and Little Long
Lac material.
-/
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(\ 12. Reserves
Reserve calculations on accompanying maps are prelisinary and

cammot be properly addressed until the metallurgical results of
future work desonstrate what the econmomical cut off grade

will be. An attempt was made to evaluate each occurrence
completely. However the tonnages saspled relate to historical
production in the following sammer:

Historical Sampled
Little Longlac 1,782,516 1,360,000 Tons or 76.3%
Bankfield-Tombill 419,631 265,190 Tons or &3.3%
Tashota 51,250 32,423 Tons or 63.25%

We would expect the sampled tailings to be 10 te 15X lower
hecause the shallower fringe areas were not saspled or because of
normal migration into water courses. In our tonnage calculations
we used an overall tomnmage factor of 17 cubic feet per ton. This
may have been 1light especially on the Tashota-Nipigon and the
combined Bankfield—-Tombill where iron content was 10.1% and &.4%
respectively. Years of compaction and settling could also
explain the difference.

Specific gravity tests will be done in an attempt to explain

these differences and increase tonnages.

13. Preliminary Reserves

Preliminary reserves from known information:

1. Little lLonglac

Yons Grade Ounces
A) at no cut off 1,360,000 -031 42,160 0Oz.
B) at .025 cut off 228,000 037 364,336 0Oz.
C) at .03 cut off 332,000 0625 22,610 0z.
2. Bankfield-Tombill
D) at o cut off 265,190 -0384 10,183.30 0Oz
E) at .03 cut off 206,190 - 044 9,072.40 Oz

3. Tashota—Nipigon

F) at no cut off 2,423 .078 2,329 0z
SUMMARY
ArIF 1,657,613 -033 54 ,872.3
BH+E+HF 1,164,613 -0394 45,937.
C+E+F 770,613 0444 aa,211.4

' Note:

Beaurox Mines Ltd. plans to computarize all known assay data to be
able to print out assay plans readily with varying grade contours.
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14. Results and Conclusions

See Lakefield Research, Metallurgical Progress Report No. 3 and
Praoposal dated February 20th, 19791.

Tashota—Nipigon

The Heap Lleach approach to reprocessing the Tashota—Nipigon
tailings appears to be viable with preconditioning and agglom—
eration. Hork will continmue on the feasibility study and will
include the variables of project costs, permits, environmental
concerns etc. An intersediate step of a field pilot test will be
examined to elisinate possible variamnces that could occur between
test work and production experience, and to train personnel.

Bankfield and Little Long Lac

Results to date on the Bankfield and Little Long Lac deposits
have been encouraging and inforsmative but point out that further
labhoratory work is rvequired to optimize recoveries. See
Technical Proposal Lakefield, February 20, 19913 Bench scale
testing indicates that gravity separation by tabling recovered
about 20X of the gold in 5% of the weight at a grade of 5 to 10
g/t Au - Sulphide recovery was 25% to 35X Falcon separator tests
showed slightly higher gold recoveries of about 23X at similar
grades, but sulphide recovery was significantly lower at 10X to
13% - Flotation testing showed that up to S3X of the gold was
recovered into 15% of the weight at grades of above 3 g/t Au -
sulfides recoveries were significantly higher at 90X — Flotation
tests to compare performance with and without a polishing regrind
indicate that recovery was isproved to + 60X with a regrind.

It was therefore reasonable to assume that a combination of

‘flotation followed by the Falcon concentrator or viceversa could

attain the targeted recoveries of + 70%

A continuous test was designed involving column flotation and the

falcon concentrator. Column flotation was chosen over
conventional flotation because of lower capital cost
requiresents, lower maintenance aml overhead costs and the

possibility of producing a higher grade concentrate. The test
failed to achieve the results obtained in conventional flotation;
possibly because of the characteristics of the ore, the limited
scope of the test work, the fineness of the gold or because of
the incompatibility of the ore with column flotation.

He propose to return to conventional flotation coupled with
gravity concentration as this appears to be the logical next
step. However as a prerequisite further bench scale flotation
tests will be conducted to investigate nes reagents scheses and
optimize floatation conditions.

I ]
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Results and Conclusions (cont.)

15.

16.

Heap leach teuts on the Bankfield and Little Lac material gave
S96% and 50.0% respectfully. Investigative work will be carried
out on the rejects of this material to uee if target recoveries
can be attained through a combination heap leach followed by
concentration of sulfides and heavy elements.

Specific gravity tests will be conducted on all three ores in an

attempt to relate sampled tomnmates with historical production
records.

The proposal includes a wmineralogical examination on feed amd

tailings samples. This will help identify gaugue components,
liberation, association and potential recovery of the gold.

Future Progras PHASE 11

Dnce additional Metallurgical work is complete, we hope to
demonstrate a viable project.

Expected Cost PHASE 1I1-A

—Hetallurdical Hork — Lakefield proposal $ 34,964.40
—fAdditional sasple material required (representative)

incl. extraction, freight and assays 20,000.00
—Envirommental impact study 50,000.00
—Engineering and plant design =20,000.00

SUB TATAL: $154 ,964 .40
PHASE II-B
Trial production — Three tests with lots of

20,000 tons each mined and processed at an
estimated cost of $10.00 per ton %500, 000 .00

Reports Available:

A) "Ontaric Geological Survey”™
Open file Report 5630 - 1986
Voluse I — Pg. 87 thru 96
Pg. 329 Thru 338

Voluse II — Pg. 582 thru 584
Pg. 3571 item 8 Economic Features
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Reports fivailable (cont.)

B) "An Investigation of the Recovery of Gold™
from Tailings sample subsitted
by Tashota—Nipigon Mines Ltd.
Progress Report No. 1

Project No. L.R. 2190 — Lakefield Research.

17. Metallurgical Report

“The Recovery of Gold from Low Grade Tailings Sasples”,
submitted by Beaurox Mines Limited — Progress Report No. 3

18. Assay Maps with prelisinary reserves (in back packet):

1 copy Tombill scale 1"- 350°

) Bankfield scale 1" - 100’

3 "s Little Long Lac scale 1" — 100’ with varying cut off grades
17. Proposal by Lakefield Research February 20, 1991

(~ 20. Location Maps.

REEPhc Tly,

David ouf .
General Manager and Director
Roxmark Mines Limited

Beaurox Mines Lisited
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PROPOSAL

GOLD RECOVERY
by GRAVITYSEPARATION and FLOTATION
for
BEAUROX MINES LIMITED

This proposal was prepared at the request of Mr. Dave Malouf of
Beaurox Mines Limited.

Lakeficld Research will undertake to perform the work described for
the stated cost, given that the cost estimate is deemed accurate 1o
within 20 percent, and provided that the program can be completed

within the 1991 calendar year.
This proposal and cost estimate is submitted in confidence to
ld.qu
Keith Sarbutt

Manager - Mineral Processing
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Lakefield Research
A Division of Palconbridee Limited
February 20th, 1991




TECHNICAL PROPOSAL
Introduction

This proposal covers testwork o recover gold from the Bankfield and Litfle Long
Lac taiting samples.

Based on the results of preliminary testwork reported in Progress Report No. 3, it
is proposed to conduct further laboratary gravity separation and flotation testwork. The
gravity separation tests would investigate the application of the Kelsey Jig to recover gold
from the Bankfield and Littie Long Lac samples directly as well as from the heap leach
tailings from the same samples. Additional bench scale flotation tests would be conducted
to try to improve the gold recovery achieved in the initial testwork.

Subject to the results of this laboratory testwork, a continuous pilot plant scale
Gravity Separation Testwork -

Gold recovery using the Kelsey Jig will be investigated. Testwork on the
Bankfield tailing has been proposed as pert of sn on-going Lakefield Research program.
Costs for this work will be borne by Lakeficld Research. If the results show promise,
similar testwork will be conducted on the Little Long Lac tailing sample. In addition,
Kelsey Jig tests will be conducted on the heap leach tailings after a slight regrind to break
down the agglomerates.

Samples presently in storage will be used for this testwork.

Flotation Testwork

Bench acale flotation tests will be performed to investigate the effect of altemative
collectors, modifiers, and pH on the recovery of gold in a bulk sulphide concentrate.

Samples presently in storage will be used for this testwork.




Continuous Pilot Plant Testwork

It is proposed to treat 2 tonne samples of the Bankfield and Little Long Lac tailings
in a continuous circuit at a feedrate of 100- 150kg/h. The circuit will include a polishing
regrind and conventional flotation. Gravity separation will be incorporated either on the
flotation feed or flotation tailing using a Falcon Separator. Products will be assayed for
gold and sulphur. Additional analyses may be condncted on the final concentrates. Also,
multi-element ICP scang may be conducted on the final tailing water and solids for
environmental considerations.

A minimun of a 2 tonne sample of each of the Bankfield and Litfle Long Lac
samples will be required. It is proposed that a bench scale flotation test first be conducted
on the piot plant feed samples to compare the response to the samples used in the laboratory
testwork.

Project Schedule

The laboratory test program will take approximately 3 weeks to complete. It is
anticipated that the continuous pilot scale program will require 2 weeks to complets. The
final report will follow two weeks after the testwork is complete.

COST ESTIMATE

The cost estimate detailed in the following pages is based on our Analytical Fee
Schedule for Metallurgical Testwork, and on the following labour rates;

Professionals $100.00 / hour
Technologists $70.00 / hour
Techticians $55.00 / hour

These rates are firm for 1991, but are to revision in 1992, The proposal is based on

wbestelﬁmateot‘ﬂ:cnmomtofwuk shonldbemqnuedmcompletemepoject.

lnvmwﬂlr@ﬂectncmalmulyucnlmumdhbm nx.'zngmed

m scope dictated by prior testing results will be
d!eclmnﬂmbjectwm:ppwal.
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COST ESTIMATE

LABORATORY TESTWORK

Sample Preparation $615

Specific Gravity Determinations - 3 $26

XRD on Head Samples $150
to determine gangue minerals

Flotation Testwork $4480
estimated 8 testy at $560 each

Kelsey Jig Testwork
examine variables using Little Long Lac sample $948

2 tests on heap leach residues $1314
Supervision $700
Project Management $400
Report Preparation : $560
Miscellaneous, contingency $700

TOTAL (GST not included) $10053




CONTINUOUS PILOT PLANT TESTWORK

Sample Preparation $2240

2 tonnes per sample
Laboratory Tests $800

to confirm flotation results on pilot plant feed
Tailings Disposal $600

$150/tx 4
Circuit Preparation $2240
Circuit Clesn-up $2000
Circuit Operation

Metallurgist $800

Foreman gﬁ‘g

Sample preparation $260

Assays - 7x Au, S $196

Screen analyses $50

Cost per fest $2306

4 tests $9224

Additional Concentrate Analyses $200
Equipment Depreciation $1200
Environmental

tailing and tailing water analyses $500
Project Management $1000
Report Preparation : $1120
Miscellaneous, contingency $1500
TOTAL (GST not included) $22624

OVERALL ESTIMATE
Laboratory Testwork $10053

Pilot Plant Testwork $22624

TOTAL (GST not included) $32677
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POTENTIAL

AREA A: 20,000 TONS @ 0.087 0zZ./TON
AREA B: 12,000 TONS @ 0.054 OZ./TON

TOTAL : 32,000 TONS @ 0.075 0Z./TON
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AREA A

22,000 TONS @ 0.053 OZ./TON
AVERAGE DEPTH = 2.2 FEET

AREA D
79,000 TONS @ 0.038 OZ./TON

AVERAGE DEPTH = 6.3 FEET

AREA C
30,000 TONS @ 0.039 OZ./TON
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AREA B
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SUMMARY OF RESERVE

POTENTIAL

TOTAL SAMPLED TAILINGS :

264,000 TONS @ 0.037 OZ./TON
OR 265190 o.38¢ ¥

RESERVES 2 0.030 OZ./TON

AREA: A 22,000 TONS @ 0.053 OZ./ TON
B 15,000 @ 0.049

C 30,000 @ 0.039
D 79,000 @ 0.038
E 10,000 @ 0.042
F 34,000 @ 0.039
G

14,500 @ 0.052

(TOMBILL)
[1R0 o356 % H{GH GRADE

TOTAL 205,000 TONS @ 0.042 0OZ./TON
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