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APPENDTIX

PROPOSED DRILLING

Zone 2
Zone 3
Summary

EXTRACTION = Tons and Grade

Summary
Details - (1) Pits 1, 2, 3 & 4.
(2) sSubsequent Pits.
(3) Remaining Sulphides - approximate strip
ratio and gradas,

ECONOMICS -
Repayment of Capital - Alternative No. 1
W

" " - " ] 2

Estimate Operating Profit

Typical Smelter Schedule

Net Value Per Pound of Copper

Estimate Operating Costs

Estimate Capital Costs

Miscellaneous Calculations = (1) Credit re stockpiled ore. ,
(2) Cost = waste and "non-sulphide®

removal = Pit #4.

(3) Total operating profit.

METALLURGY =

Letter Mr., S. Gray, Metallurgical consultant.
Metallurgical Summary - Japanese Group.
‘Metallurgical Test Results - Summary
- Fig X:0)
Pit 2 ) Cominco, Department of Mines
Pit 3 ) and Galigher
Pit 4 )

Metallurgical Test Report =
Summary and Conclusions = Galigher Co.
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Pits #1, 2 & 3

Pit #4

Subsequent
Pits

Preproduction
Production

Totals

Preproduction

" Production

Totals

Totals

Remainder

Total .

Add Non-
Sulphides

GRAND TOTAL

CARIBOD-BELL COPPER MINES LIMITED

SUMMARY EXTRACTION
Tons and Grade - % Copper

NON-SULPHIDES
(Before dilution)

SULPHIDES

(Before dilution)

Tons Grade Units
695,400 0.0634 439,695
6,404,300 0.632 4,048,601
7,099,700 0.632 4,488,356
2,962,400 0.612 1,813,095
10,062,100 0.626 6,301,451
6,312,700 0.464 2,926,749
16,374,800 0.564 9,228,200
7,095,200 0.400 2,834,013
23,470,000 0.514 12,062,213
9,856,200 0.464 4,574,687
33,326,200 0.500 16,636,900

Tons Grade Units
3,398,100 0.472 1,604,511
1,221,400 0,592 722,469
4,619,500 0.504 2,326,980
1,255,700 0.400 502,169
5,875,200 0.482 2,829,149

100,000 0.350 35,000
‘5,975,200 0,479 2,864,149
3,881,000 0.441 1,710,538
9,856,200 0.464 4,574,687

© WASTE Extra for
(Before adding Ends & Roads TOTAL
back dilution @ 25% WASTE
7,206,300 - 7,206,300
4,193,400 - 4,193,400
11,399,700 - 11,399,700
8,208,700 - 8,208,700
3,529,200 - 3,529,200
23,137,600 - 23,137,600
8,100,800 2,025,200 10,126,000
31,238,400 2,025,200 33,263,600
15,216,600 3,804,200 19,020,800
46,455,000 5,829,400 52,284,400
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EXTRACTION (Continued)

DETATILS

Under Alternative No. 2, it is estimated as follows that 7,809,600 tons

averaging 0.587% copper and 0.015 ounces gold per ton could supply feed to a 6,000

ton per day concentrator for the first 3.72 years from three open pit areas by using

a cut-off grade of 0,30% copper. Tables are available but not presented Ln this

report to show similar figures for the other three alternatives.

1. PREARODUCTION PERIOD = Pits 1, 2 & 3

“Sulphide" ore in place
Plus dilution allowance @ 10%
using waste grade

Stockpiled pending treatment

“"Non-sulphide® ore in place
Uaste in place

To;al - "Non-sulphides" and waste
Less dilution as above

Total

2. PRODUCTION PERIOD - Pits 1, 2 & 3

Sulphide ore in place

Plus dilution allowance

Fed to concentrator (in addition
to sulphides above)

“Non-sulphide" ore in place
Uaste in place

Total -~ "Non-sulphides"™ and waste
Less dilution as above

Total

Qverall strip ratio

Strip ratic during production

Tons

695,400

69,500
764,900

3,398,100
7,206,300
10,604,400
69,500

. 10,534,900

6,404,300

640,400

7,044,700

1,221,400
4,193,400
5,414,800

640,400
4,774,400

0.632
0.130

‘0.587

0.592
0.126

0.231
0.130

0.244

10,534,900 + 4,774,400

764,900 + 7,044,700

4,774,400

7,809,600

Units

439,695

- 11,676
451,371

1,604,511
1,189,855
2,794,366

11,676
2,782,690

4,048,661
83,227

4,131,888

722,469
529,419
1,251,888
83,227
1,168,661

15,309, 300
7,809,600

0.61:1

A fourth open pit‘with a cut-off grade 0.30% copper would provide a further

= 1,96:1

3,258,600 tons averaging 0.566% copper and 0,015 ounces gold per ton during’ the next 1.55

years as follows:=-




EXTRACTION (Continued)

PREPATORY WASTE REMOVAL - Pit #4

Tons Grade Units

“Non-sulphides" 1,255,700 0.400 502,169
Yastae in place 8,208,700 0,126 1,035,667
Total - “Non-sulphides" and waste 9,464,400 0.162 1,537,836
ORODUCTION PERIOD - Pit #4
Sulphide ore in place 2,962,400 0.612 1,813,095
Plus qilution allowance 296,200 0,111 32,878
feed to concentrator 3,258,600 0.566 1,845,973
Waste in place 3,529,200 i Oelil 390,273
Less dilution as abovs 296, 200 0.111" 32,878

3,233,000 0.111 357,395
Overall strip ratio 9,464,400 + 3,233,000 3.90:1

3,258,600

Strip ratio during production 3,233,000 = 0.99:1

3,258,600
SUBSEQUENT OPERATION - Succeeding Pits - 3.31 years

Tons Grade Units

Sulphide Reserves = in place 6,312,700 0.464 2,926,749
Plus dilution allowance 631,300 0.100 63,130

6,944,000 0.431 2,989,879
“Non=-sulphide" ore in place 100,000 0.350 35,000
Waste in place 10,126,000 .0.100 1,012,600
Total - “Non-sulphides"™ and waste 10,226,000 0.102 1,047,600
Less dilution as above 631,300 0.100 63,130

9,594,700 " 0.103 984,470

9,594,700 | 1,381

Strip ratio
6,944,000




EXTRACTfDN - Continued

ESTIMATE STRIP RATIO AND GRADE =

REMAINING SULPHIDES (After first 8,58 years)

“gylphides®

In place

Plus dilution - l0% at waste grade

“Non=-sulphides"
Necessary to remove
Vasta

Total
Less dilution

Allowance

16,923,200

Shen el tio
T #R 7,804,700

2.17:1

Tons

7,095,200
709,500

7,804,700

2,416,100

15,216,600

17,632,700

709,500

16,923,200

Grade

0.400

0.372

0,443

0.100

Units

-~

2,834,013
70,950

2,904,963

1,069,600
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CARIBOO-BELL COPPER MINES LIMITE

TYPICAL SMELTER SCHEDULE

4
~¥

Cold and silver cqntent in _concentrates =
Recovery copper = 85% 4
Ratio of concentration = 0.627;03,85 = —%%g%%a = 48,13
Gold contentezt in concentrate = 0.015 X 48.13 X 80% recovery = 0,578 ounces
per short ton concentrate or 2,204,622 x 0.578 = 0,637 ounces/MT.
2,000
Silver in concentrate = 0.05 X 48,13 X 80% recovery = 1.9252 ounces/ST.
or 1.10231 x 1.9252 = 2,122 ouncas/mT.
v
Value of ccncentrates =
38¢ U.S. per pound of coppaer and ore averaging 0.660% copper with $ u.s.
0.015 ounces gold~: per ton and 0.05 ounces silver per ton. Per D.M.T,
(a) cbppar - 2,204.62 x (27.00 - 1.00) = 5?3.20#
573;20 x (38000 - l-uo) - ...l.................‘..I.... s 212.08
(b) Gold - 00637 x 95% x $35.00 = ....OC..OC.-_.....0.0-0............ 21018
(C‘-) Silver - 2,122 X 90% X $2.,00 per OUNCE cecscssscssscsessssssssnsess 2,82
' § . 237,080
Less treatment sevssiseess sobses s b BB ERedss bR RIS AO T RS R RIS .28.00 ;
$ 209.oa.>
09.08 x 2,000
Value per S.D.T. = 2 Z = §189.674 U.S. LS~
2,204,62 g
' Iy
s, 8, I Cents U.S. Cents Can. g
Velue per pound of copper = —— = 35,125 X 1,075 =  37.757 \
(including Au & Ag credit) 540 i
L]
27.759 :
te: Fact = ——= = ,001806
(Note: Factor 20.908 0 )
CUSt of SmElting and i‘afiﬂing = 2.875 X 1'075 evsssescoce = _.;_-.U_g_]_-.
- £ 4 .
pes pound o1 SOppRE Totaloooo-o-ooootoooo-oo i 40,850
P.S.D.T.=Can,
Freight = Mine to P. G. E. & load $ 4.50
Rail to Vancouver ; 6425 '
Bulk load Vancouver 3.50 :
14.25
14,25 or 540 2.638¢
Total Deducticns . 5.729¢ }
+ Net Value per pound of copper including Au and Ag credit 35.121¢



CARIBOO-BFLL COPPER MINES LINMITED i

; NET VALUE PER POUND OF COPPER !
(1) (2) (3) (4) () _ ) (7)
Cases fU.S. Per M.T. $U.S. Per M.T. $U.S. per M.T. ' ¢ Canada ' ¢,‘Canada : ¢ Canada :
Value of Concs, " Gold & Silver Net Net Value per Freight Cost Net value { |
re Cu content Credit less @ + @ pound of copper per pound of per pound ’
(@—31.00) x 573,20 treatment chags. @ X ,001806 copper , of copper
" 0.38 212,08 (3.00) 209.08 37,759 2.638 35,191
0.39 217.82 (3.00) 214,82 38,796 2,538 36,158
0.40 223,55 (3.00) 220,55 ; _ 39.831 2.638 37.193 ,
J f
0.41 229,28 ‘ (3.00) 226,28 ' 40,866 . 2.638 38,228
0.42 235,01 (3.00) '232.01 | 41,901 _ 2.638 . 30,263
0.43 240,77 _ : (3.00) | 237,77 ' 42,941 2.638 : . 40,303 : . ?
0.44 : 246,48 ] (3.00) 243,48 : 43,972 - 2,638 41,334 ,
- 3 3 g L
o 2 £ ; g : % 2 lE
0.46 252421 . = - £3.00) 249,21 45.007 2.638 42,369 @
: ; : : ok i
i
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METALLURGICAL CONBULTANT
. ]

PHONE: FAIRFAX 7=1208
I1PE WEBT 44TH AVENUE

‘'VANCOUVER 18, B, C,

January 12, 1968.

Mr. J. J. Crowhurst,
Vice-President of Operations,
Cariboo-Bell Copper Mine,
300 - 999 West Pender Street,
VANCOUVER 1, B.C.

Dear Sir: SUBJECT: Tests on Cariboo-Bell Copper Mine

A study of all the flotation tests run on this ore by the Japanese, Galligher
and Cominco gives very similar results on the copper flotation on ore show-
ing a low percentage of copper oxide. Gold and silver assays on the head
samples have been run on a number of tests and also on some of the copper
concentrates. However, most of the cu. concentrate was on the rougher
concentrate or on a single cleaned concentrate assaying from 8 to 16% cu.
From all available data head samples of .5 to .6% copper will assay .03

to .025 oz/ton of Au. and about .1 oz. Ag.

Japanese tests show two 28% cu. cts. assay to average 1.06 oz. Au. and
2.3 oz. Ag. Galligher figures for three rougher tests with cu. at 10.5%
show .375 Au, and .67 Ag., while Cominco shows a cleaned test of 16.6%
cu. to assay .72 Au. and 1.04 Ag. Based on these figures I estimate that
flotation of unoxidized ore will give the metallurgy shown on the attached
notes. -

Yours truly,

"Stanley Gray".

SG:PH
Attachment

2 cc's to Mr. Crowhurst.,

0,
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METALLURGICAL CONBULTANT

——

PHONE: FAIRFAX 7=1208
196 WEST 44TH AVENUE

'VANCOUVER 18, B, C.

January 12, 1968.

ESTIMATED METALLURGY: -

Assay : Distribution

% Wt. % Cu. Au. Ag. U, Au. Ag.
Faed ~ 0100.0 T, +68 .025 o i 100.0 100.0 100.0
Cu. cts. 2.0 24.0 s i T 4 90.0 60.0-« 22,0
Tails '98.0 +O8L %201 .07 - 10.00 ) 40,00 78.0

100.0 .53 U235, . 10 100.0 100.0 100.0

The copper metallurgy, as estimated above, is based on Cominco's test of
Groups 35 and 36. There is no doubt that the feed assay of .53 will be
considerably higher on much of the tonnage of the ore treated and at .6%
to .7% recoveries as shown above will be made, with concentrate grades

up to at least 25% Cu. The gold assay will vary and may run as high as
1 oz. per ton.

A grind of 80% minus 200 M. is indicated as being the optimum and in many
tests a coarser grind of around 70% gave equal results. Reagents used
varied on different tests, but standard reagents such as Xanthate Z6, Dow-
froth 1012, or Dow Z200 at PH of 9 gave good results.

Examination of tailings from tests on ore giving very low recoveries of 25
to 60%, by Professor Whelan, of Utah University, indicated the copper
mineral present was largely conichalcite, a copper arsenate.

“Stanley Grgy"

SG:PH
2 cc's to Mr. Crowhurst.
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O~BELL MINE (CARIBOO-BELL COPPER MINES, LID.), B.C., CANADA
ospected by boring on the joint prospecting option of the
nies, SUMITOMO METAL MINING CO., LID., MITSUI MINING AND
[ING CO., LID. and NIPPON MINING CO., LTID.
n "‘la tation tont of the CARIRCO~DELL orao wao

ox Nlnlng, central office of Sumitomo in
ox investigating the workability.
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mples can be classified into six categories according
ooring of the ore body. Basic tests were performed
obtained from the upper part of the. eastern ore body
. 1) which can be regarded as the most important in view
¢ abundant ore reserves, The results of these basic tests
establish the optimal flotation conditions for the compre=-
st woxrks which followed. For the othex five samples flota-
were conducted on the similar conditions to the optlﬂal
for the Sample No, 1 (Part.of the flotation tests for

the optimal conditions foxr Sample No. 1 were made using
. 4 instead because of »he limited quantity (18 kg) of. sample
which was available.) ! R &
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results of ;lotatlon tests and microscopic analysis are
ed below. *
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ore samples which weigh ca 83 kg in the total of six kinds,
from the Central Reseaxch Institute of MITSUI METAL MINING
NG CO., LTD. and received as of April 28, 1967.
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Table 1: Ore Samples as received

DL ot of Sampling Welght as received ‘Moisture

No. - (kg) (%)
s t of +the j : .
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FATTANE S T |
REPORT ON MILLING TEST OF CARIBOO=BELL ORE -

Yoy, 1967

Conernl Dogerintion i ‘ 5 ng
The oo samples with which we wore provided ( -3/2", 272 bags

into halves by Mitsul Mining & Smeliing Co., Ltd, and Sumitomo Matal
Lid, And the milling test was carriod oul at the
two companies, respoctively,

ora, ‘bosides whe sulphlide copper minorals, tho axide

conper ninerals oxisted in so large percentage that the recovery in
a3 ) .

al ol b5

, the flotation was very lov,
Ll

According

o the test resulis, the grade and recovery of tho

coacentyato are

‘mow bag) wers clasuified inmte six ¥inds (No.l — No.0) end dividad
. e A e, - . -'-‘

£

poer oestimated as follows:
Le Case of lovw gracds o ;
Crade ove cu 0.41% ' Au 0.029%/ iz 0,08 0L
Comcontrate cu 28.0 % . Au 1,02 9%z ap 2,28 0dg
Recovery cu Q% A 455% Ag 25 %
B, Caso of selocied oxre
Crude czo cu 0.64 % du 0.03 %/ Az 0.10 OZ/-;;
Concentrate ou 28,0 % . fu 2.1 9%/, Az 2,36 0%/t
Recovory cu 5% . Au - 95 % Ag 35% -
Detodilis of Test
1. Agcays of ors (Mitsul and Sumitomo)
(Sample Mo,l — MNo,6)
E sale/sd Arp/t)! Cu Sol.Cu 5 P2, Pb Za 1D
| 1,0 5o i |EeR 0,32 | 084 18,77 | 0,15 10,03 | o3
| R = ~ |-0,33| -o0.04 -0.23| -4.73| -0.08{-6.03 |¥*
PP - k% 0,69 | 0,20 |0.,7 [6,49 | 0.29
omsono | D6 |22 |86 | 0.00| Bunel S | Sico| (002602
| . Si0, | #1303 | Mgo | Ca0 - [Nag0 | K0 | Ba0 | As- | ¥
| witowd  |56-53  R9-17  |3-2 [ 5-3 {0.01| ¢0.01
Sunitoms |55-51 i6-15 | 3-2 5=3|5=3]| 64 Q.2

-l-
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2, Vi measuremont - (Mitsul)

S:mplo'h*o. l,A Wi = 12,8 * Samplo No, 2 " ¥i= 12,8

“ R Sty
3, Size disitribution of oxe (Mitsui)

LI ~zy 3!
S ol waea
L

ol +65 | 4200 |+150 |+300 |+250 |+325 |-325 | 7Tetal
Weight & | 0oL " 3.3 [20.1 {34.2.] 9.3 [13.5 (49,4 | 1000
cu . H 0,20 0,28] 0.35| 0,50| 0,57 0.69 0,55

o, 2 [vezent B | 03| 3.1 | 9.4 [35.3 | 8.0 (15,1 [49.0 |200,0
A | 0,20 0.26| 0.31] 0.35| 0.41| 0.96| 0.6
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n the talling, chalcopywite in fine size combined with ganguo
womains, In the Yailing of Samplo No, 3, besides chalcopyritoe,

She middling of sulphide coppsr minszals alse romalns,
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CARIBOD--BELL COPPER MIMNES LIMITED

CMETALLURGICAL TEST RESULTS - PIT NO, 1

GROUR ELEVATION RANGE CALCUL ATED ' % NON CORRESPONDING RATID DF NON
LOCATION  LABORATORY NUNBER HOLES OF SAMPLE - FT. % cU. (Lab.) % RECOVERY  SULPHIDE TOTAL COPPER SULPHIDE COPPER
COPPER ASSAY % TO TOTAL COPPER
? Galigher 38 1,2,3,4,5,28,105,109,110 3660 - 3810 0,437 52.3 0.264 0.437 0.6041
UPPER Cominco 33 2,3,5,28,105 and 110 3700 - 3800 0.370 58.6 N/A N/A , -
PART Cominco 41 106 3700 - 3820 0.46 63.3 0.28 0.577 : 0.4853
Dttava 1 3,4,5,6,8,11 and 12 3690 - 3820 0.39 51.5 0.226 . 0.390 0.5795
A Ottava g* 5 ‘ 3690 - 3720 0.42 59,7 0.20 0.640 0.3125
Dttawa 5 1, 4, 5 and 109 - 3770 - 3820 0.51 38.0 0.226 0.485 0.4660
Ottava 6 1, 3, 4, 5 and 105 3750 - 3780 0.64 50.0 0.233 0.686 0.3396
Galigher 39 2,3,4,5,28,105,109,110 3510 - 3720 0.554 73.4 0.189 0.554 0.3412
Cominco 34 2, 3, 28, 105 and 110 3620 - 3690 03] : 62.6 N/A N/R -
Cominco 42 106 3560 - 3700 0.40 48.4 0.216 0.556 0.3885
Dttava 2 2,3,4,5,6,8, 11 and 12 3370 - 3690 0.415 76.3 0.138 0.415 0.3325
Ottews o 2 - 3650 - 3680 0.37 79.4 0.02 0.395 0.0506
Dttaua 10+ 3 ' 3620 - 3650 0.48 63.7 N/A N/A > |
Dttaua las 3 3590 - 3620 0.52 73.8 N/A : N/A = : |
L ottaua g 4 3640 - 3670 0.53 22,1 0.670 0.970 0.6907
LOWER Ottawa 11¥ 105 : 3600 - 3630 0.24 ' 84.4 0.015 0.573 0.0262
AT Dtteua 12+ 105 3510 - 3600 1.00 - 95.4 0.050 0.822 - 0.0608 i
Ottava g* 109 _ : 3690 - 3720 0.30 84,2 N/A N/A ‘ = ‘
Dttawa g 110 3660 - 3690 0.30 84.2 0.06 0.490 0.1224
Ottava 10+ 110 3630 - 3660 ' 0.34 85.7 0.05 0.465 _ 0.1075
Dttava gx 28, 105 and 110 ” 3660 - 3690 0.64 44.6 N/A N/A -

*Part only of samples in Group
teken for test.

N/A - Not essayed.

e % : g 2 SRR y <
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CARIEOO-BELL COPPER MINES LIMITED

METALLURGICAL TEST RESULTS -~ PIT NO. 2

SR0OUP ELEVATICN RANGE % NON - CORRESPONDING RATIO OF NON

LOCATION LABORATORY [UMBER HOLES OF SAMPLE - FT. % COPPER % RECOVERY SULPHIDE TOTAL COPPER SULPHIDE COPPER
_____ ) . COPPER ASSAY % T0 TOTAL COPPER

Upper. : - g

"ol Galigher 48 21 3590 - 3680 0.756 89.7 0.018 0,756 0.0238

Louwer . ;

i Galigher 45 21 3470 - 3560 0.796 86.1 0.069 0.796 0.0867




CARIBOO-BELL COPPER MINES LIMITED

METALLURGICAL TEST RESULTS - PIT ND. 3

7 NON CORRESPONDING RATIO OF NON
GROUP ELEVATION RANGE CALCULATED SULPHIDE TOTAL COPRER SULPHIDE COPPER
LABDRATDRY NUMBER HOLES OF SAMPLE - FT. % LU, (Lab,) % RECOVERY COPPER ASSAY % TO TOTAL COPPER
Ottawa 13 23 3785 3810 117 90.3 N/A N/A -
Dttawa 13 23 3750 3785 1.50 94.6 N/A N/A -
Cominco 35 15 & 23 3750 3870 0.47 92.0 0.069 0.850 0.0812
Dttawa 14% 15 3730 3760 0.82 92.4 N/A N/A -
Dttawa 14% 15 3700 3730 0.71 86.8 N/A N/A -
Ottawa 15 15 3670 3700 1.41 93.8 N/A N/A -
Ottawa 15% 29 3660 3690 0437 8747 N/A N/A -
Ottaua 15% 23 3660 3685 0.51 90,9 N/A N/A -
Ottewa 16= 23 3625 3660 0.55 93.4 N/A N/A -
Ottaua 16* 29 3630 3660 0.70 92.2 N/A N/A -
Dttava 16% 15 3640 3670 0.76 86.7 N/A N/A -
Cominco 36 15,23 & 29 3600 3640 0.58 98.3 0.032 0.531 " 0.0603
37 15,23 & 29 3540 3840 0.63 91.7 0.063 0.630 0.1000

Gealigher

#Part only of samples in Group taken for test,.

vl




CARIBOO-BELL COPPER MINES LINITED

. METALLURGICAL TEST RESULTS - PIT NO. 4
% NON CORRESPONDING RATID -~ NON
GROUP ELEVATIOR RANGE CALCULATED SULLPHIDE TOTAL COPPRER SULPHIDE COPPER
LOCATION LABORATORY NUMBER HOLES OF SAMPLE - FT. % cu. (Lab.) % RECDVERY COPPER ASSAY 4 71D TDTAL COPPERE M
4
Outside edge of Upper - . |
Part Galigher 47 112 and 201 3710 -~ 3B0OO 0.491 25.6 0.409 0.491 0.8330 ;
- . - ‘1
Upper and Lower Part : f
Pit 4 Plus Hole 21 Ottawa 3 21, 48 & 202 3370 - 3750 0.60 75,7 0.163 0.611 D.2668 ]
Lower Part ' Galigher 46 111 3530 - 3580 0.894 83.1 - 0.078 -D.894 0.0872
Lower Part Pit 4 : ;
Plus Underlying Ottawa 4 39, 48 & 202 3030 «~ 3410 0.50 81.0 0.113 - 0.485 0.2330
Material Plus
Hole 39 =
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