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INTRODUCTION AND TTOg OF REFERENCE: 

The Harper Creek property, located approximately 60 miles 

north of teamloops, B r i t i s h Columbia, contains copper deposits which are 

J o i n t l y and equally owned by Quebec C a r t i c r Mining Company and Noranda 

Exploration Company, Limited. 

There are two main deposits which t o t a l at l e a s t 100,000,000 

tons of ore grading *pproxinatcly 0.437. copper. 

Because of the a t t i t u d e o f the deposits, i t i s questionable 

whether the e n t i r e reserve can be mined w i t h i n an acceptable s t r i p p i n g 

r a t i o . 

Exploration on th-j property has progressed to a point where a 

target evaluation i s required i n order to determine thu f e a s i b i l i t y of 

continued development. 

This evaluation should be directed toward the following 

objectives: 

(a) the determination of the optimum ore tonnage that can be 

Mined by open p i t methods. 

(b) the determination of the v i a b i l i t y of mining the optimum 

tonnage under current conditions. 

(c) the determination of the conditions that w i l l be necessary 

to provide an economical operation i f the reserve i s not 

v i a b l e under present conditions. 



CONCLUSIONS & RECOVfrlENDATIONS: 

1 The optimum ore tonnage which i i extractable from these 

deposits, cannot be mined as a v i a b l e operation under current economic 

conditions. 

I t would appear that an improvement of at least 15c/lb. i n the 

pri c e of copper w i l l be necessary before any addit i o n a l work i s warranted 

on the deposits. 

SUMMARY: 

An optimum p i t design developed for the deposits has been 

estimated to contain the following m a t e r i a l : 

V ' 1 

1,870,000 cubic yards of overburden 

165,920,000 tons of waste 

85,500,000 tons of ore grading 0.437. copper 

A larger p i t containing a d d i t i o n a l down-dip ore, was evaluated 

under current conditions and was found to be d i s t i n c t l y subordinate to 

the above optimum. This would indicate that, at the present time, further 

d r i l l i n g i s not warrarted. 

The rate of return from a production investment on the optimum 

reserve has been determined at three copper prices and the following basic 

parameters: 

Production: 5,700,000 tons per year (15,500 T/D) 

Ca p i t a l Cost: $62,700,000 (includes $16,670,000 preproduction) 

Operating Cost: $l.38/ton ore (excluding waste) • 



The r e s u l t s of these c a l c u l a t i o n s are as follows: 

a) w i t h copper <? $0.50/lb (market) the rate of return i s 0.09X 

b) $0.65/lb 9.59X 

c) $0.70/ib 12.12X 

In a d d i t i o n to the above evaluation, the s e n s i t i v i t y of c a p i t a l 

costs, operating costs and s t o c k p i l i n g procedures, was tested using one 

copper price ($0.50/lb. market) with the following r e s u l t s : 

a) at 107. reduction to operating costs - the rate of return i s 2.01X 

b) at 10% M " c a p i t a l costs - " " H " M 0.99% 

c) with the incorporation of s t o c k p i l i n g - w " 0.13% 

d) with a, b and c above - - « . . . . « 2.72Z 

The above r e s u l t s would Indicate that no amount of d e t a i l e d 

Investigation into costs and s t o c k p i l i n g procedures w i l l r e s u l t i n a 

v i a b l e i n d i c a t i o n i n terms of the current copper market. 

In an attempt to determine the copper price at which the project 

warrants review, a $0.05 market p r i c e was used with (d) above and a return 

of 12.32% was c a l c u l a t e d . This would indicate that f u r t h e r , d e t a i l e d 

Study i s not warranted while the copper market i s below $0.65/lb. 

A f i n a l c a l c u l a t i o n was conducted to test the e f f e c t of a second. 

I d e n t i c a l deposit, should such be discovered. In t h i s event, a s i n g l e 

rjQQQ T.P.D. plant would be employed to mine both ore bodies. At the 

current basic assumptions, t h i s return would be 5.31%. 
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APPROACH: 

I t w i l l be noted from the attached sections that the ore zones 

dip to the north at an angle which i s steeper than the surface topography. 

Thus, i n an open p i t operation, any Increase to mineable ore reserves, by 

v i r t u e of depth, w i l l be at the expense of an increased s t r i p p i n g r a t i o . 

At some point, where the net revenue i s maximized, the optimum conditions 

v i l l be attained. 

Iu an attempt to approximate this condition, a series of p i t s 

was designed which progressed i n depth and, correspondingly, i n s i z e . 

The progressive increments are described and numbered one to 

nine on the attached sections. 

The progressive p i t out l i n e s are described and designated phase 

one through nine on the attached plans. 

The ore intersections described on the sections, have been 

transferred to the p i t plans and, with the aid of a planlmeter, the over­

burden, waste and ore reserves have been estimated for each increment. 

This data i s presented i n Tabic I. 

The incremental data has also been accumulated to provide 

cumulative Information to any phase of the progressive p i t design. This 

data i s presented i n Table I I . i • 1 

A tonnage factor of 12.0 was used to determine the ore and 

was te. 

Having established a series of progressive p i t designs and 

determined the contained m a t e r i a l , each cumulative p i t was evaluated on 

a present value basis. -



1 In t h i s manner, i t was determined that the most a t t r a c t i v e 
! / 

design vas phase 8. 

This phase vas then used to test the s e n s i t i v i t y of cost e s t i -

• a t e, copper p r i c e s , e t c . 

The parameters used to evaluate these p i t s are described i n 

d e t a i l further i n t h i s study. 

A summary o f evaluation r e s u l t s follows this page. 

Also following Is a cash flow spread sheet on the basic case 

I l l u s t r a t i n g the financial evaluation approach. 
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r.r. . T D M AVttACC OVERBURDEN VASTC A AT 10 tATC L I F E *rquirrm:KT3 OPntATINC or CASH PLOW m ».v. LOSf » U PHAM TEAM OWE CKM l f CM. YOS. JTOg VASTF/ORC TOPS/DAY YEARS DISCOUWIYO 10^ C O S T / T O * D'.ICOUl/TEO 10% AT 10% TON OAE 

/Y-J/At 1 0 . 5 0 e w e r <e»rk«ti 

1 | . » 10,000 0 . 4 f U l 4 . 2 2 J 0 . 6 2 / 1 3 , 5 0 0 • 2 0 , 8 0 4 2.00 4 , 2 2 1 - 1 4 , 3 0 1 • 1 . 6 4 
3 2.0 21,AO 0 . 4 4 704 17.100 0 . 7 7 / 1 7 , 0 0 0 9 3 0 , 9 1 8 1 . 7 3 1 2 . 7 ) 9 • 1 8 , 1 7 9 - 0 . 8 1 
3 2 . 3 5 5 . 0 0 0 0 . 4 4 ISO 3 1 . 2 0 0 1.11/1 1 0 , 0 0 0 10 3 7 , 8 2 1 1 . 5 7 1 4 , 3 3 9 - 2 3 . 4 1 9 • 0 . 4 7 
4 2. 1 37,1 .00 0 . 4 4 1 , 0 5 0 4 4 , 3 7 3 1.18/1 10 ,000 11 3 8 , 2 6 2 1 . 3 7 1 4 , 2 1 6 • 2 4 , 0 4 4 • 0 . 6 4 
5 2 . 4 5 3 . 1 0 0 0 . 4 3 1 , 2 4 3 . . 8 0 . 6 4 0 1 .52/1 11,500 13 3 7 , 6 9 1 1 . 4 8 1 6 , 6 3 9 • 3 1 . 0 5 2 - 0 . 3 9 
6 2 . 5 7 2 , M M 0 . 4 2 1,430 'V 1 2 8 , 1 7 6 1.77/1 1 3 , 3 0 0 13 4 7 , 3 6 6 1 .42 19,306 - 2 8 , 0 6 0 - 0 . 3 9 
7 3.0 B 4 . 0 0C 0 . 4 2 1 , 7 8 5 " > I62,0i.9 1.?)/) 1 5 . 5 0 0 15 3 1 . 4 1 9 1 . 3 8 23,163 - 2 1 , 2 5 6 - 0 . 3 4 
• / 3 . 0 ' 8 5 . 500 0 . 4 ) 1,870 / 1 6 5 . 9 1 8 - 1 . 9 6 / 1 ' 1 5 , 1 0 0 1 5 5 1 . 8 1 3 - 1 . 3 1 ' 2 3 , M l - 2 8 . 1 6 7 . » n i" 
9 . 3 . 0 9 2 . U U 0 0 . 4 ) 2 ,071 2 0 2 , 7 56 2 . 1 9 / 1 1 6 , 0 0 0 16 5 4 . 3 9 6 1 . 3 7 2 3 , 6 3 2 • 3 0 , 7 4 4 

AC » 0 . 6 ) co»p»r ( M r t i t ) 

1 47 ,366 4 2 , 1 6 4 • 3 , 2 0 2 
7 31.419 4 8 , 8 9 3 - 2 . 3 2 4 

1 3 1 , 6 1 3 5 0 . 6 1 9 • 1 . 1 9 4 
* 3 4 , 3 9 6 31,333 - 2 , 6 4 1 

* 
.•A At $ 0 . 7 0 copper O u r k e c ) • , 4 7 , 3 4 6 4 1 , 4 1 3 • 1 , 0 4 9 

3 1 , 4 1 9 3 6 , 0 4 7 * 4 , 6 2 0 • 

• 3 1 , 8 1 5 5 8 . O i l * 6 . 2 0 3 

9 54,394 5 9 . 2 7 3 « 4 , 1 7 7 

AC 1 0 1 reeuct le* te c a p i t a l • 1 0 . 5 0 copper ( M I s e t • 4 6 , 6 3 4 1 . 3 1 3 3 , 3 7 3 • 2 3 , 2 6 1 

At lOt reeuct loa te eparat l c* c o t t • S O . 5 0 c o p p e r ( u r h i t ) 

I 5 1 , 8 1 3 1 . 2 8 2 1 , 9 5 2 • 2 2 . 8 4 3 

AC Itockpt l lne, lew-trade • | 0 . J O r o f p r r ( M r U t ) • 

• i * 5 1 . 0 1 3 I . J O 2 3 , 3 1 8 • 2 1 . 4 0 ? 

AC 10% reduct ion t o , c o s t s *«d • t e c k p L U a f - 1 0 . 5 0 copper (ewirket) 

1 4 4 , 6 3 4 1 . 2 1 1 7 , 3 0 0 - 1 9 . 0 3 4 

i 
AC 101 reduct ion t O ( C u s t a and • tnekpl l ln*. 

- 5 0 .65 capper (wsrket) 

1 44,634 1 . 2 0 3 2 , 7 1 0 « 4 , 0 7 4 

At l o r r e d u c t i o n to m i l , s t o c k p i l i n g and 2 t>it* • | 0 . 5 0 c oppe r (Market) 

1 0 3 , 1 0 1 7 1 , 0 0 0 0 . 4 ) 3 . 7 4 0 3 3 1 , 8 ) 6 1 . 9 6 / 1 31,000 1 3 • 2 , 6 4 0 1.11 6 1 , 9 6 4 - 2 3 . 4 7 4 

1 
OAT* or 

leee t h i s 

1.74 
9.11 
9.39 
9 .00 

1 1 . 3 4 
1 1 . 6 1 

1 2 . 1 2 ' 
1 1 . 3 3 

0 . 9 9 

, P 

0.1) 

2.72 

12.32 

S.31 



DERIVATION OF PARAMETERS: 

The attached tables describe many of the parameters selected 

for the evaluation of the various p i t s . 

Pre-production Period - varies from 1.5 to 3.0 years - see Table V. 

Fixed Assets - factored on a d o l l a r per ton of annual capacity basis -

- see Tables VI and V I I . 

Pre-production Costs - based on contract overburden s t r i p p i n g (25% of 

t o t a l O.B. removed during p.p.) at $1.00 per yard and on 

waste s t r i p p i n g at cost plus 50% (which w i l l cover admin­

i s t r a t i o n , e t c . ) . Pre-production waste s t r i p p i n g capacity 

based on 75% e f f i c i e n c y of t o t a l loading equipment a v a i l ­

able for production. - see Tables IV, V and V I I . 

Working C a p i t a l Cost - assumed to include stores and calculated on 

basis of 4 months operating cost - sec Table V I I . 

Rate of Return Base - assumed to be the t o t a l c a p i t a l required and taken 

at a point two-thirds of the way through the pre-production 

period. 

Production Rate Da i l y - va r i e s from 3,500 to 16,000 - sec Table V I I I . 

Ore Reserves - sec Tables I & I I . 

Waste Tonnage - see Tables I & I I . 

Overburden Yardage - see Tables I & I I . 

Annual M i l l Feed Grades - I t was assumed that, i n any eventual p i t , the 

increments to that point would be mined i n sequence. The 

annual m i l l feed grade was calculated on this basis. 

- see Table I I I . 



o 
S t o c k p i l i n g - A very broad assumption was made to test the v a l i d i t y 

o f s t o c k p i l i n g . I t was assumed that 20X of the produc­

t i o n could be stockpiled over l i f e and that this material 

would grade 0.357. Cu. M i l l feed grades were adjusted 

accordingly and a pick-up treatment and administrative 

charge of $ l . l 0 / t o n vas assigned to m i l l i n g the s t o c k p i l e . 

Net Smelter Return - was taken at $0.35/lb. f $0.50/lb. and $0.55/lb. 

a f t e r a consideration of $0.l5/lb. smelter t o l l . 

M i l l Recovery - constant at 90%. 

Operating costs - sec Tabic V I I I . 

B r i t i s h Columbia Mining Tax -

30% d e c l i n i n g balance depreciation on fixed assets 

1007* w r i t e - o f f on pre-production 

15% processing allowance / 

15% tax rate 

Federal Taxes -

100% C a p i t a l Cost Allowance 

Automatic depletion to end of 1976. 

Earned depletion a f t e r 1976 - being 1/3 of fi x e d assets 

37% tax rate 
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TABLE I 

ORE & WASTE IN EACH PIT INCREMENT 

i ( i n lOOO'O 

Yards Waste 
Increment Overburden Tons Waste Tons Ore Grade /Ore 

1 1,762 6,222 9,987 0.49Z Cu 0.62 

2 1,053 10,908 12,340 0.41 0.88 

3 584 21,123 12,283 0.44 1.72 

4 800 c-
4a f 10 B" 2,973 0.42 2.08 

5 853 36,223 15,346 0.39 2.36 

6 665 47,200 19,194 0.41 2.46 

7 1,422 34,293 11,795 0.43 2.91 

8 342 3,896 860 ' 0.59 ' 4.53 

9 804 36,851 7,731 0.43 4.77 



TABLE XI 

ORE & WASTE IN EACH CUMUI.ATIVE PIT 

( i n iOOO's) 

Phase 
Yards 

Overburden Tons Waste Tons Ore Grade 
Waste 
/Ore 

I 1,762 6,222 9,987 0.49 0.62 

2 2,815 17.130 22,327 0.45 0.77 

3 3,400 38.253 34.610 0.44 1.11 

4,200 44.433 37,583 0.44 1.18 

5' 5,052 80,656 52,929 0.43 1.52 

6 5,717 127,656 72,123 0.42 1.77 

7 7,139 _ 162,149 83,918 0.42 1.93 

8 J 7.481 166,045 84,778 0.43 ' 1.96 

9 8,285 202,896 92,509 0.43 2.19 
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TABLE I I I 

ANNUAL MILL FEED GRADES FOR PROGRESSIVE PITS 

PUASE 
2 3 4 5 6 2 

.49 .49 .49 .49 .49 .49 

.49 .49 .49 .49 .49 .47 

.49 .48 .48 .44 .42 .41 

.49 .41 .41 .40 .41 .41 

.41 .41 .41 .41 .42 .44 

.41 .41 .41 .42 .44 .44 

.41 .43 .42 .44 .44 .42 

.41 .44 .44 .44 .42 ' .39 

.41 .44 .44 .43 .39 .39 

.44 .44 .40 .39 .40 

.42 .39 .39 .41 

,39 .41 .41 

.39 .41 .41 

.41 .43 

.41 .43 
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TABLE IV 

OVERBURDEN STRIPPING SCHEDULE 

( i n 1000'*) 

PREPKODUCTION 
Cu. Yds. 

Per Each 
PHODUCTION YEAR 

Cu. Yds. 
NO. PROD. 
YEARS 

TOTAL 
CU. YDS. 

441 300 4.0 1,650 

704 469 4.5 2,814 

830 510 5.0 3,400 

1.050 573 5.5 4,201 

1.263 586 6.5 5,072 

1.429 571 7.5 5,712 

1,785 714 7.5 7,140 

1.870 748 J 7.5 7,480' 

2,071 777 8.0 8,287 

Notes 1 25% of t o t a l stripped during preproduction period 

2 y5% „ i t « " production i n equal annual amounts 

over 1/2 production l i f e . 
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TABLE V 

WASTE STRIPPING SCHEDULE 

( i n 1000*ft) 

TOTAL PRE-
PRODUCTION 
STRIPPING 

i c 

ORE & WST. PRE- AFTER 757. PROD. PROD. PROD. 
PEOD. CAPACITYIT PRODUCTION EFFICIENCY STRIP. STRIP. STRIP. 
:R YEAR PRODUCTION YEARS FACTOR TONS YF.APR /YEAR 

1,250 1.5 2,222 4,000 8.0 500 

2,500 1.60 2.0 6,000 11,100 7.4 1,500 

3,000 2.00 2.5 13,000 25,200 7.2 3,500 

3,400 2.10 2.5 13,333 31,042 8.3 3,740 

4,100 2.40 2.5 18,656 6L,992 10.8 5,740 

4,000 2.75 2.5 24,856 103,320 12.3 8,400 

5,600 2.75 3.0 34,649 12/, 400 13.0 9,800 

5,700 2.75 3.0 35,245 < 130,673* 13.1 * 9,975 ' 

5,800 
J? 
-2-.Q0 3.0 

• .» 

39,196 163,560 14.1 11,600 



PHASE 

TABLE VI 

FACTORS TO DETERMINE FIXED ASSETS 

PROD. 
TONS/DAY 

HILL 
5/T0N DAILY 
PRODUCTION PLANT 

EQUIPMENT 
L OTHER TOTAL TOTAL COST 

3.500 2,000 1.600 2,760 6,360 22,260,000 

7,000 1,750 1,300 4,340 30,370,000 

J0,000 1,475 1.075 1,000 3.550 35,550,000 

10,000 1,475 1,075 1,000 3,550 35,750,000 

11.500 1,300 900 1,075 3,275 37,670,000 

13,500 1,250 850 951 3,050 41,190,000 

15,500 1,150 750 900 2,800 43,332,000 

15,500 1,150 750 900 2,800 43,383,000 

16.000 1,150 750 890 2,790 44,640,000 

Note: The equipment portion of the above costs was determined on the basis 

of the t o t a l tons of material to be removed per day. 



TABLE V l t 

CAPITAL COST SCHEDULE 

FIXED 
ASSETS 

20,260,000 

30,370,000 

PREPRODUCTION 
WASTE (? 

COST + 50% 
O.B. <? COST 

1,773,700 

3,853,750 

WORKING 
CAPITAL 

850,000 

1,450,000 

• 

TOTAL 
J v A,- j /u 
227883-.-700 

35,673,750 

35,550,000 7,089,750 1,850,000 44,489,750 

35,750,000 7,449,590 1,800,000 44,999,590 

37,670,000 9,658,200 2,000,000 49,328,200 

41,190,000 12,241,610 2,275,000 55,706,610 

43,332,000 16,337,330 2,500,000 62,219,330 

43,383,000 16,673,150 ' 2,650,000 62,706,150 ' 

44,640,000 18,533,5/0 2,650,000 65,823,570 



TABLE V I I I 

OPERATING COSTS 

PHASE T/D MILLING MINING ADMIN. TOTAL 

3,500 1.10 0.40 0.50 2.00 

7,000 0.95 0.35 0.45 1.75 

10,000 0.85 0.32 0.40 1.57 

10,000 0.85 0.32 0.40 1.57 

11,500 0.80 0.30 0.38 1.48 

13,500 0.77 0.29 0.36 1.42 

15,500 0.75 0.28 0.35 1.38 

15,500 0.75 0.28 ' 0.35 • 1.38 S 

16,000 0.75 0.28 0.34 1.37 


