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1.0 INTRODUCTION 

This Report has been commissioned by Kamad S i l v e r Co. L t d . , Vancouver, B r i t i s h 

Columbia. I t comprises a review of mineral reserves of the Homestake Deposit, a 

P re l iminary Mine Development P lan, a Mining P lan , Surface Mine F a c i l i t i e s , and 

processing the ore at the Dekalb M i l l . Two concentrates w i l l be produced, one 

w i l l be a bulk s u l f i d e concentrate contain ing the s i l v e r , go ld, copper, lead and 

z inc values and the other w i l l be a ba r i te concentrate f o r marketing to the o i l 

d r i l l i n g i ndus t ry . The Report has been prepared by K i lborn Engineering (B. C.) 

L t d . , and i s based on s i t e v i s i t s to the property, information from suppl iers 

and independent con t rac to r s , and information suppl ied by Kamad S i l v e r Co. L td . 

This Report may be used by Kamad S i l v e r fo r any l e g i t ima te purpose; but may not 

be excerpted or condensed without the wr i t ten consent of K i l bo rn . 

1.1 THE PROPERTY 

The property i s s i tuated in the Kami oops Mining D i s t r i c t of B r i t i s h 

Columbia in TWP 25, R13 W6 at 51°-10* north l a t i t u d e 119°-48' west 

l ong i tude . Its l oca t i on is 54 road miles northeast of Kamloops, 

B r i t i s h Columbia, a ^jty of 65,000 populat ion. 

The property cons i s t s of a contiguous group of 6 Crown Grant claims 

and 15 c la ims located under the modif ied g r id system. 

Present c la im holdings include the f o l l ow ing : 

(a) Crov/n Grant Claims 

Name Lease No. 

Homestake L827 

Maple Leaf L828 

Troublesome L829 

Argentum L830 

S i l v e r Star No. 1 L4567 & L4568 

S i l v e r Star Fract ion L4566 
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(b) Located Claims 

Name Record No. Date of Issue 

Kamad 1 2685 June 27 , 1980 

Kamad 2 2686 June 27 , 1980 

Kamad 3 2687 June 27 , 1980 

Kamad 4 2688 June 27 , 1980 

Kamad 5 2689 June 27 , 1980 

Kamad 6 2690 June 27 , 1980 

Kamad 7 2691 June 27, , 1980 

Kamad 8 2692 June 27, 1980 

Kamad 9 Fract ion 2693 June 27, 1980 

Kamad 10 Fract ion 2694 June 27, 1980 

Kamad 11 3941 February 8, 1980 

Kamad 12 Fract ion 3942 February 8, 1980 

R i f t 4 2383 February 5, 1980 

R i f t r 

0 2384 February 5, 1980 

R i f t 6 2385 February 5, 1980 

R i f t 9 2388 February 5, 1980 

R i f t 10 2389 February 5, 1980 

;i aims are reg istered in the Kami oops Mining D iv i s i on of B r i t i s 

Columbia. 

ACCESS 

The property is located west of Adams Lake, 19 miles from the community 

of B a r r i e r e . Year-round access is provided by No. 5 Highway from 

Kami oops to Louis Creek, a d i s tance of 37 m i le s , thence by gravel road 

f o r approximately 17 miles toward Skwaam Bay. From th i s po in t , a 0.3 

m i l e sinuous road leads up the north side of Sinmax Creek Va l l ey to 

the por ta l at the 1750 foot l e v e l ; t h i s road continues an add i t i ona l 

1.2 mi les to the 2250 foot l eve l p o r t a l . Both e levat ions are d istances 

above sea 1 eve!. 
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1.3 TOPOGRAPHY AND CLIMATE 

Sinmax Creek flows southeast on the f l o o r of a ' U ' shaped v a l l e y at 

approximately 1400 fee t above sea l e v e l . The v a l l e y f l o o r r i se s 

gent ly to 1700 f ee t above sea l e ve l and then more steeply to an 

e l eva t i on of 3000 f e e t . Peaks in the area r i s e to approximately 4000 

f e e t . Numerous f reshets and creeks are evident on the s lopes. 

Overburden i s genera l l y minimal on the s lopes, increas ing to at l e a s t 

100 f ee t in places along the toe of the s lopes. 

The Sinmax Va l l e y i s a semiarid area. I r r i g a t i o n i s pract iced by 

farmers in the v a l l e y . Winter temperatures are normally minus 10° to 

minus 5° Ce l s i u s , however minus 35° temperatures have been experienced. 

Summer highs reach in excess of 30° Ce l s i u s . The nearest recording 

s t a t i on i s B a r r i e r e , B r i t i s h Columbia (Reference: Environment Canada, 

Canadian Normals, P r e c i p i t a t i o n , Temperature, 1941-1971). Recorded 

p r e c i p i t a t i o n averages 17.5 inches per year. 

Water i s a va i l ab l e from Adams Lake, approximately 4 miles east, or 

from a well d r i l l e d on a nearby farm. 

E l e c t r i c a l power in the v a l l e y provides rura l e l e c t r i f i c a t i o n which i s 

not adequate and would require upgrading i f used fo r a mining operat ion. 

1.4 HISTORY 

The property has been mined i n t e rm i t t en t l y s ince the turn of the 

century. Un t i l 1929, the operation consisted of the recovery of high 

grade s i l v e r ore. In 1935, a m i l l of 50 tons per day capacity operated 

f o r a short period of time. 

The e x i s t i n g development cons i s ts of approximately 3000 feet of 

d r i f t i n g and c ro s scut t ing from an ad i t at the 2250 foot e l e va t i on , 

1900 feet of c ro s scut t ing on the 1750 foot e l e va t i on , and approximately 

1900 fee t of r a i s i n g above the 2250 foot l e ve l and 445 feet of r a i s i ng 

from the 1750 foot l eve l to the 2250 foot l e v e l . 
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2.0 SUMMARY 

The gross rece ip t s f o r sulphide concentrate were ca lcu lated from a recent 

(August 1981) smelter cont rac t , issued by a smelter in southern B r i t i s h Columbia. 

Recent d i scuss ions with representat ives from th i s smelter have indicated that 

cur rent s p e c i f i c a t i o n s may be more s t r ingent than those in the cont ract . Unt i l 

negot iat ions with various smelters have been car r ied out, the gross rece ipts 

shown ( fo r the sulphide concentrate) may be considered only as a guide. 

The gross rece ip t s shown f o r ba r i te concentrate were ca lcu lated using a s e l l i n g 

p r i ce as supplied by Kamad S i l v e r . No deta i led inves t i gat ions were done by 

K i l bo rn to v e r i f y the s e l l i n g p r i c e , or to v e r i f y the capacity of the market to 

absorb th i s tonnage of b a r i t e , as marketing of bar i te was not included in the 

scope of t h i s Study. 

2.1 MINERAL RESERVES 

The in pi ace mineral reserve of d r i l l indicated qual i t y i s: 

Au Ag Pb Zn Cu BaSo. 
Vein Tons oz/.ton oz/ton 0/ 

la 1_ fa ^ 4 

300 100,500 .023 8.53 1.74 2.89 .42 24.9 

400 51,300 .008 5.95 .84 1.54 .22 27.5 

500 123,900 .015 5.32 1.01 1.89 .20 50.1 

TOTAL 275,700 .017 6.61 1.24 2.19 .28 36.7 

Mining reserve with d i l u t i o n of 15 percent and mining recovery of 30 

percent i s : 

Au Ag Pb Zn Cu 
Tons oz/ton oz/ton 01 

Jo 
%_ %_ 

253,600 .015 5.75 1,08 1.90 .24 
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2.2 CAPITAL REQUIREMENTS 

Capita l requirements to bring the mine into production at 8400 tons 

per month, acqui re the Dekalb Mining Corporation assets and remodel 

the m i l l are as f o l l ows : 

Dekalb Purchase $ 1,700,000 

Mine Surface F a c i l i t i e s 708,400 

Mine Development 1,533,800 

M i l l Mod i f i ca t i on s 844,200 

Engineering 250,000 

Contingencies 333,600 

TOTAL $ 5,370,000 

2.3 OPERATING COSTS 

The operat ing costs at f u l l production w i l l be 

Admin i s t rat ion 
inc lud ing ore haulage $ 13.43 

Mining 30.75 

M i l l i n g 17.55 

Contingency 6.19 

TOTAL $ 67.92 

2.4 GROSS RECEIPTS 

The income per ton ore treated is. estmated to be as f o l l ows : 

S i l v e r Bearing Sulphide Concentrate - $ 59.72 ton ore 

Bar i te Concentrate - $ 38.38 ton ore 

Total Receipts - $ 98.10 ton ore 



j 

TABLE 2-1  

CASH FLOW ($1000) 

Year 1 Year 2 | Year 3 Year 4 

Item 1 2 3 4 5 6 7 8 9 10 11 12 1st 2nd 3rd 4th 1st 2nd 3rd 4 th 1st 2nd 

2 Development 

i Surface Plant 

1 Modif icat ion i 
i 

» Production - - 1400 1100 3500 5100 7000 8100 | 8400 8400 0400 8400 25200 25200 25200 25200 25200 25200 25200 
i 

25200 | 25200 
i 

8400 j 

1 Production - - - - 1800 8400 8400 0400 8400 8400 8400 8400 25200 25200 25200 25200 25200 25200 25200 25200 25200 8400 ! 
i 

:kp l le - - 1400 2500 4200 900 300 - - - - - - - - - - - - - - "I 

Hpts - - - - - 177 824 824 824 824 824 824 2472 2472 2472 2472 2472 2472 2472 2472 2472 1628 

lil 'JUures: 

• 

2472 2472 2472 2472 2472 

Purchase 1700 - - - - - - - - -

2472 2472 2472 

- -

2472 

: Plant 1B0 180 180 168 - - - - - - - -

2472 

- - - - - - -
( Development 250 250 260 260 260 254 - - - - - - - - - - - - - - - -

Modif icat ion 94 

75 

250 

75 

250 250 - - - - - - - - - -
~~ 1 

- - - - - -
neerlng 

94 

75 

250 

75 50 50 - - - . 1 . - - - - -
~~ 1 

. - - - - -
Ingencles 60 75 74 74 26 25 - - - - - - - -

~~ 1 

- - - - -
atlons -

75 74 74 

163 264 571 571 571 571 571 571 1712 1712 1712 1712 1712 1712 1712 1712 1712 571 ! 

1 Expenditures - - - - 449 543 571 571 571 571 571 571 1712 1712 1712 1712 

| 
1712 1712 1712 1712 1712 571 | 571 571 571 571 

hly Cash Flow (2359) ( 030) ( 814) ( 802) ( 449) ( 366) 253 253 253 253 253 253 760 760 760 i 760 760 j 760 760 760 760 1057 

i l lat ive Cash Flow (23S9) (3109) (4003) (4005) 
I 

(5254) j (5620) (5367) (5114) (4061) (4600) (4355) (4102) (3342) (2582) (1822) j (1062) (302) | 458 1218 
1 

1978 2730 3795 
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2.5 CASH FLOW PROJECTION 

The fo l lowing Table 2-1 gives the cash flow project ion fo r the P r o j ec t . 

The payback period i s 21 months a f t e r s t a r t of m i l l i n g , assuming no 

i n t e r e s t on c a p i t a l . Projected cash f low a f t e r return of investment, 

not cons ider ing taxes, i s $3,795,000. 

2.6 COMMENTS 

The schedule i s contingent on rece ip t of government permits and 

approvals without any delays. 
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3.0 GEOLOGY AND MINERAL RESERVES 

3.1 GEOLOGY 

The rock un i t s in the area of the Homestake Deposit are members of the 

Adams Lake Series of the Shuswap Te r r a i n . 

Within the immediate mine area, the rocks vary from a moderately 

competent quartz s ch i s t to a h igh ly incompetent qua r t z - s e r i c i t e - t a l c -

s c h i s t . In some areas, s t r inger s and lenses of quartz comprise up to 

30 percent of the country rock. 

The s c h i s t o s i t y s t r i ke s northwest and dips from 15 to 45° to the 

northeast . 

3.2 MINERALIZATION 

There are three tabular minera l i zed zones which are subpara l le l to the 

s c h i s t o s i t y . These zones' have a s t r i k e of north 40° west and dip from 

15° to 35° to the northeast. M i ne r a l i z a t i on with in the zones cons i s t s 

of s p h a l e r i t e , galena, cha l copy r i t e , t e t r a h e d r i t e , ba r i te and minor 

amounts of p rou s t i t e . The m ine r a l i z a t i on wi th in the zones occurs in 

lenses and disseminat ions. 

The three zones, in v e r t i c a l l y descending order, are the 300, 400 and 

500 zones. The 300 and 400 zones occur as a s ing le zone near the 

centre of the depos i t . Elsewhere, they are separated by up to 40 feet 

of s c h i s t . The 500 zone, which i s approximately 120 feet below the 

400 zone, cons i s t s of two d i s t i n c t horizons in most of the eastern 

por t ion of the depos it . These horizons are separated by 10 to 15 feet 

of s c h i s t . The 500 zone appears as one horizon in the western port ion 

of the depos i t . 



MINERAL RESERVES 

The mineral reserves have been ca l cu la ted based on information received 

from Kamad S i l v e r . The method' used in the c a l c u l a t i o n of these reserves 

was the polygon method. Polygons were measured on a hor izonta l plane. 

D r i l l i n te r sec t i on s were converted to v e r t i c a l th icknesses. The 

polygons which are included in the reserves, are shown on Drawing Nos. 

200-05-F1, 200-05-F2 and 200-05-F3. Around the periphery of the 

depos i t , the polygons are assumed to extend a distance equal to the 

width of the zone at the nearest known i n t e r s e c t i o n . 

The mineral reserves were ca lcu lated using a f a c t o r of 10 cubic feet 

per ton. B r i t t on Research ca r r i ed out S pec i f i c Grav ity Tests on the 

me ta l l u r g i c a l samples. The Spec i f i c Grav i ty of the sample approx i ­

mating the grade of the ore reserves i s 3.29, which converts to a 

tonnage f a c t o r of 9.74. Using a tonnage f ac to r of 10 gives a small 

safety f a c t o r . 

The nature of the mineral ' occurrences in the Homestake Deposit are 

such that lenses* cannot be developed to the proven category without 

completely developing the zones for mining. 

For the information of the reader, the fo l l ow ing d e f i n i t i o n s from 

'Performance Standards for Profess ional Engineers Advis ing on and 

Reporting on Mineral P r o p e r t i e s ' , published by the Assoc iat ion of  

Profess iona l Engineers of the Province of Ontar io , 1969 are: 

(1) 'Ore i s a natural aggregate of one or more minerals which, at a 

s pec i f i ed time and p lace, may be mined and sold at a p r o f i t , or 

from which some part may be p r o f i t a b l y separated. 

(2) Proven Ore or Measured Ore i s that mater ia l fo r which tonnage i s 

computed from dimensions revealed in outcrops or trenches or 

underground workings and/or d r i l l holes and for which the grade 

i s computed from the resu l t s of adequate sampling. The s i te s for 

i n s pec t i on , sampling, and measurement are so spaced and the 

geo log ica l character so well defined that the s i z e , shape, and 
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mineral content are e s tab l i shed . The computed tonnage and grade 

are judged to be accurate w i th in l i m i t s which must be s ta ted . It 

must be stated whether the tonnage and grade of 'proven ' or 

'measured' ore i s in s i t u or e x t r a c t ab l e , with d i l u t i o n fac to r s 

shown, and reasons fo r the use of these d i l u t i o n factors c l e a r l y 

exp la ined. 

(3) Probable Ore or D r i l l Indicated Ore i s that mater ia l f o r which 

tonnage and grade are computed pa r t l y from s p e c i f i c measurements, 

samples, or production data, and pa r t l y from project ion fo r a 

reasonable distance on geologic evidence. The s i te s a va i l ab l e 

f o r i n spec t i on , measurement, and sampling are too widely or 

otherwise inappropr ia te ly spaced to ou t l i ne the mater ia l completely 

or to e s tab l i sh i t s grade throughout. 

(4) Poss ib le Ore or Inferred Ore i s that mater ia l fo r which quan t i ­

t a t i v e estimates are based l a r ge l y on broad knowledge of the 

geologic character of the depos i t and fo r which there are few, i f 

any, samples or measurements. The estimates are based on an 

assumed cont inu i t y or r e p e t i t i o n fo r which there are reasonable 

geo log ica l i nd i ca t i on s ; these i nd i ca t i on s may include comparison 

with deposits of s i m i l a r type. Bodies that are completely 

concealed may be included i f there i s s p e c i f i c evidence of t h e i r 

presence. ' 

Considering the above d e f i n i t i o n s , the in -p lace undiluted ' d r i l 1 

i n d i c a t e d ' mineral reserves are as f o l l ows : 

Location 

Item 300 Vein 400 Vein 500 Vein Total 

Tons 100,500 51,300 123,900 275,700 

Gold oz/t 0.023 0.008 0.015 0.017 

S i l v e r oz/t 8.53 5.95 5.32 6.61 
Lead % 1.74 0.84 1.01 1.24 
Zinc* % 2.89 1.54 1.89 2.19 
Copper % 0.42 0.22 0.20 0.28 
Ba r i t e % 24.9 27.5 50.1 36.7 
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D i l u t i o n from mining w i l l be in the order of 15 percent at no grade. 

Mining recovery i s estimated to be 80 percent of the depos i t . There­

f o r e , the mining reserve i s as f o l l ows : 

Quantity - 253,600 Tons 

Gold - 0.015 Ounces Troy per Ton 

S i l v e r - 5.75 Ounces Troy per Ton 

Lead - 1.08 Percent 

Zinc - 1.90 Percent 

Copper - ' .24 Percent 

Ba r i t e - 31.91 Percent 

Table 3-1 l i s t s the quant ity and grade of the blocks considered with in 

the reserve. 
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TABLE 3-1 

DRILL INDICATED RESERVES 

( In-P lace Undiluted) 

Vein Polygon Volume Tons Au Oz/t Ag Oz/t Pb % Zn % Cu % BaS04: 

300 A 80,000 8,000 .016 3.09 .82 1.43 .19 9.5 

B 177,650 17,800 .007 4.58 .92 1.55 .13 41.0 

C 268,800 26,900 .022 11.87 2.13 3.68 .70 46.8 

D 55,250 5,500 .032 1.28 1.31 2.47 .08 TR 

E 30,600 3,100 .072 7.00 7.62 10.59 1.14 TR 

F 135,600 13,600 .059 12.87 3.19 6.26 .56 TR 

G 154,200 15,400 .017 12.25 1.06 .94 .44 13.0 

H 63,840 6,400 .001 4.50 .57 .83 .10 26.1 

I 18,000 1,800 .014 2.39 .34 .64 .06 19.0 

J 20,000 2,000 TR 2.89 TR TR TR 19.8 

TOTAL 100,500 .023 8.53 1.74 2.89 .42 24.9 

400 A 49,150 4,900 .020 5.59 .78 1.63 .17 46.7 

B 227,650 22,800 .006 3.52 .84 1.89 .14 31.8 

C 60,200 6,000 .015 8.39 1.15 1.68 .46 TR 

D 6,130 600 TR 4.76 .84 .92 .16 TR 

E 90,500 9,000 .003 7.06 .76 .71 .15 32.5 

F 79,900 8,000 .010 10.10 .75 1.37 .36 20.5 

TOTAL 51,300 .008 5.95 .34 1.54 .22 27.5 

500 A 250,300 25,000 .010 3.21 .93 1.83 .16 33.0 

B 165,920 16,600 .011 5.69 .80 1.51 .19 57.3 

C 499,910 50,000 .010 4.46 .83 1.81 .18 . 51.5 

0 92,320 9,200 .013 5.88 .76 1.10 .19 43.7 

E 201,360 20,100 .038 8.96 1.69 2.69 .28 70.2 
F 29,760 3,000 TR 8.98 1.42 2.87 .28 TR 

TOTAL 

TOTAL PROBABL E RESERVES 

123,900 .015 5.32 1.01 1.89 .20 

.28 

50.1 

35.7 

TOTAL 

TOTAL PROBABL E RESERVES 275,700 .017 6.61 1.24 2.19 

.20 

.28 

50.1 

35.7 
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4.0 MINE SURFACE PLANT 

The mine surface f a c i l i t i e s w i l l cons i s t p r imar i l y of a mine office/changehouse 

b u i l d i n g , maintenance shop and power/compressor house. The design of these 

f a c i l i t i e s w i l l be based on minimum on - s i te construct ion work and maximum 

p o r t a b i l i t y . The mine surface f a c i l i t i e s w i l l be located near the 1750 l eve l 

p o r t a l . F a c i l i t i e s at the upper portal w i l l be l im i ted to a small u t i l i t y 

storage bu i l d i n g . 

4.1 MINE OFFICE/CHANGEHOUSE (Drawing No. 400-10-F1) 

The office/changehouse w i l l be a transportable fac to ry manufactured 

s t r u c tu re . The bu i ld ing w i l l be 68 feet in length by 36 fee t in width 

and w i l l contain the f o l l ow ing : 

(a) Male changehouse f a c i l i t i e s fo r 35 men; 

(b) Female changehouse f a c i l i t i e s for 6 women; 

(c) F i r s t Aid Room; 

(d) Mine Rescue Room; 

(e) Lamp Room; 

( f ) Of f ices fo r the f o l l ow ing : 

Surveyors; 

Geo log i s t ; 

C lerk; 

Mine Superintendent; 

S h i f t Bosses. 

The bu i ld ing w i l l cons i s t of 3 prefabr icated 12 foot by 68 foot 

sect ions which w i l l be connected on s i t e . The bu i ld ing l o ca t i on i s 

shown on Drawing No. 100-10-F3. 
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MAINTENANCE SHOP (Drawing No. 400-10-F2) 

The maintenance shop w i l l be 60 feet by 24 feet in plan dimensions 

with a 12 foot w a l l . The bu i ld ing w i l l be a double skin insu lated 

metal c lad s tee l frame s t ructure designed and fabr icated fo r ease of 

e rec t i on on s i t e . It w i l l be erected on a concrete s lab. A pre­

fab r i ca ted 10 foot by 20 foot s t ructure w i l l be supplied for an o f f i c e 

and parts storage. 

4.3 COMPRESSOR AND POWER HOUSE 

The compressor and power house w i l l be a s ing le s k i n , metal c lad steel 

frame s t ruc tu re of 40 feet by 40 feet in plan dimensions with a 12 

foot w a l l . The bu i ld ing w i l l house the f o l l ow ing : 

(a) Three (3) diesel-powered a i r compressors which cu r ren t l y are 

located at the Dekalb M i l l . The compressors are IR 600 Gyro 

Flow, IR 900 Gyro Flow, Atlas Copco AR 3L, and have a to ta l 

capaci ty of 2100 cfm. 

(b) Two (2) d i e s e l - e l e c t r i c generators, Model D379 with a generating 

capac i ty of 350 k i lowatts each. 

These un i t s w i l l be set on timbers. No concrete foundations w i l l be 

requi red. 

4.4 ORE HANDLING 

The ore w i l l be s tockp i led and loaded, with a front-end loader, into 

trucks as requ i red. The loader i s cu r ren t l y a va i l ab l e from the 

equipment at the Dekalb M i l l s i t e . 
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4.5 SITE SERVICES 

The S i t e Services required are mine yard l i g h t i n g , sewage treatment, 

f i r e protect ion and water supply. Watchman Services fo r the property 

are provided by a neighbouring farmer who l i v e s in the v a l l e y w i th i n 

s i g h t of the property. 

Potable water w i l l be provided by a w e l l . Water from the well w i l l be 

pumped to a head tank located on the h i l l s i d e , above the mine p o r t a l . 

This tank also w i l l serve for f i r e f i g h t i n g reserve. 

Sewage treatment f a c i l i t i e s w i l l con s i s t of a prefabr icated treatment 

p lant which w i l l serv ice the changehouse and o f f i c e f a c i l i t i e s . 

4.6 , 2250 PORTAL SERVICES 

A 10 foot by 20 foot combined parts storage and lunchroom w i l l be 

provided for men working from the 2250 l e v e l . This w i l l be a t rans ­

po r tab le , factory b u i l t s t r uc tu re . 
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5.0 THE MINE 

5.1 MINING PLAN 

Two ad i t s provide access to the depos i t s . The upper ad i t is the 2250 

foot l e v e l , and the lower ad i t i s the 1750 foot l e v e l . The major i ty 

of the e x i s t i n g development is on and above the 2250 foot l e v e l . 

There i s one ra i se which has been dr iven between the two l eve l s and 

now i s p a r t i a l l y caved. The 1750 foot l eve l w i l l serve as the main 

haulage l e v e l . The ex i s t i ng ra i se between the l e ve l s w i l l be r e h a b i l i ­

tated and d iv ided into two compartments, fo r use as a v e n t i l a t i o n 

r a i s e (second e x i t from the mine) and ore pass fo r mater ia l mined on 

and above the 2250 foot l e v e l . 

Preproduction development w i l l cons i s t of enlarging the 1750 foot 

l e v e l f o r truck haulage, r e h a b i l i t a t i n g and enlarging the 2250 foot 

l e v e l , r e h a b i l i t a t i n g the 1750 to 2250 ra i se and development to 

prepare three stopes f o r . s t a r t of mining. Accelerated development 

w i l l be continued u n t i l there are 4 stopes ava i l ab l e for mining. 

The mining method w i l l be a shor t -ho le , open-stope and r i b p i l l a r 

method with mining advancing up the dip of the depos it . Ore w i l l be 

removed by s lushing downdip to the loading l eve l whore the ore w i l l be 

removed from the bottom of the stope with 2 cubic yard LHD units and 

hauled to the ore pass. 

The zones w i l l be mined in the fo l lowing sequence. The uppermost ore, 

the 300 zone, w i l l be mined p r i o r to mining the ^00 zone and the 500 

zone. I f the 300 zone does not overlay the other zones they can be 

mined at any time. 

5.2 5T0PING METHOD (Drawing No. 200-05-F14) 

The ore bodies w i l l be mined by an open-stope and p i l l a r method. 

Stopes w i l l be 36 feet along s t r i k e 150 to 200 feet up the d ip. Rib 

p i l l a r s w i l l be 12 feet wide. The stope development sequence w i l l be 

as f o l l ows : 
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(a) At the bottom of the stope block a 10 foot high by 12 foot wide 

ore removal d r i f t w i l l be dr iven on the hanging wall of the zone. 

(b) A drawpoint w i l l be dr iven to the footwal l of the zone fo r ore 

l oad ing . 

(c) A s l o t ra i se w i l l be dr iven from the drawpoint crosscut to the 

hanging wall contact of the zone. 

(d) A s lusher ho i s t s t a t i on w i l l be excavated as shown on the drawing 

and a 25 horsepower three-drum s lusher w i l l be i n s t a l l e d . 

(e) Near the cent re l i ne of the stope, a 5 foot high by 8 fee t wide 

stope ra i se w i l l be dr iven along the hanging wal l contact of the 

zone to the top of the stope block. 

( f ) The stope ra ise w i l l j o i n the hanging wall d r i f t fo r the next 

group of stopes. 

The mining sequence, once the stope development i s complete, w i l l 

depend on the ore th ickness. For ore under 12 feet in th ickness , 

mining w i l l be as fo l lows . S ta r t ing at the bottom of the stope, the 

bottom of the ra i se w i l l be slashed to the footwal l of the ore zone. 

Concurrent with th i s s lashing the ore w i l l be breasted to the p i l l a r 

l i n e s , using a i r l e g d r i l l s and hor izonta l holes. The stope back w i l l 

be supported with a 4 foot by 4 foot rock bo l t pattern incorporat ing 

wire mesh, i f required. 

For ore over 12 feet in thickness,mining w i l l incorporate two stages. 

The f i r s t stage w i l l be to mine out an 8 foot upper l i f t s i m i l a r to 

the mining of the narrower thickness stopes. The stope back w i l l be 

supported with rock bolts as prev ious ly ou t l i ned . The second stage 

w i l l be to bench out the remaining ore in the f l o o r of the stope. The 

benching method w i l l depend on the thickness of the remaining ore. 
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In both mining cases the ore w i l l be scraped downdip to a load ing 

point u t i l i z i n g 25 horsepower three-drum e l e c t r i c s lushers . The ore 

w i l l be removed from the drawpoint at the bottom of the stope by a 2 

cubic yard LHD un i t which w i l l t r ans fe r i t to an ore pass. 

5.3 PREPRODUCTION DEVELOPMENT 

Preproduction development w i l l cons i s t of the items l i s t e d on Table 5-1. 

5.3.1 1750 Foot Level 

The ex i s t i n g ad i t w i l l be enlarged to 10 feet in height by 14 feet in 

w id th , to permit the use of trucks which cu r rent l y are part of the 

Dekalb inventory. Enlarging w i l l be undertaken by s lash ing both wal l s 

as ind icated in Sketch No. 5-1. The wal l s w i l l be supported with rock 

bo l t s and sealed with shotcrete to retard de te r i o r a t i on by exposure to 

the atmosphere. Where warranted, sets, w i l l be i n s t a l l e d fo r add i t i ona l 

ground support. The crosscut w i l l be extended 280 fee t to the 500 

zone and a hang i ng "wa l l - d r i f t w i l l be dr iven on the 500 zone. 

5.3.2 2250 Foot Level 

The ex i s t i n g workings w i l l be r ehab i l i t a t ed as requ i red. Headings 

which are to be used w i l l be enlarged to 9 feet high by 12 f ee t wide 

to permit the use of 2-cubic yard scooptrams. The ground w i l l be 

supported by rock bolts and sets as condit ions requ i re . The enlarging 

w i l l cons i s t of the 2203 d r i f t , 2203 E crosscut and the 2240 d r i f t , as 

shown on Drawing No. 200-05-F12, for a to ta l of 1040 f ee t . 

From the 2250 foot l e v e l , three stopes w i l l be developed. 

5.3.3 1750 - 2250 Level Raise 

The 1750 foot r a i s e , which cu r ren t l y i s caved, w i l l be r e h a b i l i t a t e d 

as a combination v e n t i l a t i o n ra i se and ore pass. A f t e r the top of the 

ra i se has been reached on the 2250 foot l e v e l , r e h a b i l i t a t i o n w i l l be 

s t a r t ed , working from the top down. The ra i se w i l l be timbered into 

two compartments, as shown on Sketch No. 5-2. 
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The timber w i l l be i n s t a l l e d from the top to the bottom of the ra i se 

to support the ground, and the cave mater ia l w i l l be removed on the 

1750 foot l e v e l . A f te r the ra i se i s supported, a steel orepass w i l l 

be i n s t a l l e d in one compartment and a chute w i l l be erected at the 

bottom of the orepass from which trucks can be loaded. 

S t a t i on s , f o r future l e v e l s , w i l l be s tarted from the ra i se as r e h a b i l i ­

t a t i o n progresses downward so that development may proceed at a future 

date without damaging the ra i se system. 

5.4 VENTILATION 

The mine v e n t i l a t i o n requirements have been estimated on the basis of 

the f o l l o w i n g : 

(a) Working Places (Stopes, Raises, D r i f t s ) ; 

(b) Total S h i f t Personnel; 

(c) Diesel Equipment. 

The v e n t i l a t i o n requirements tota l 50,000*cubic feet per minute of 

v e n t i l a t i o n a i r . The main v e n t i l a t i o n c i r c u i t w i l l be a i r in f low 

through the 1750 foot a d i t , up through the 1750 foot ra i se and stope 

workings and out the 2250 foot l e v e l . Main v e n t i l a t i o n w i l l be 

provided by a 100 horsepower fan which i s part of the Dekalb inventory. 

V e n t i l a t i o n of the headings and working places which are not on the 

main v e n t i l a t i o n c i r c u i t w i l l be by a u x i l i a r y fans in bulkheads, with 

or without ducting as condit ions d i c t a t e . 

Mine a i r heating w i l l be i n s t a l l e d as requ i red. The in tent i s to use 

a d i r e c t - f i r e d propane mine a i r heater, located with the main v e n t i l a ­

t i o n fan at the porta l of the 1750 foot l e v e l . 



MINE SERVICES 

The major Services to the mine w i l l cons i s t of compressed a i r , water 

and e l e c t r i c a l power. These Services w i l l be brought into the mine 

workings through the 1750 foot l eve l ad i t and up through the 1750 foot 

r a i s e to the 2250 foot l e v e l . 

Compressed a i r capacity w i l l be 2100 cubic feet per minute, suppl ied 

by 3 d i e se l powered compressors. It w i l l be brought to the working 

areas by a 6 inch diameter p i pe l i ne i n s t a l l e d in the 1750 foot a d i t 

and 1750 foot r a i s e . 

Water requirements w i l l be suppl ied through a 2 inch diameter l i n e 

p a r a l l e l i n g the a i r l i n e . 

E l e c t r i c a l power requirements w i th in the mine are estimated to be 207 

k i l o w a t t s . This load w i l l c on s i s t of: 

Power w i l l be brought to the workings and d i s t r i bu ted at 600 v o l t s . 

The mater ia l required fo r power d i s t r i b u t i o n in the mine i s in the 

Dekalb inventory. 

ONGOING DEVELOPMENT 

Ongoing development during production w i l l cons i s t of the works out l ined 

in Table 5-2. 

There w i l l be one two-man ra i se crew and one two-man d r i f t crew to 

complete th i s work. Total development required per day i s estimated 

to be 14 f ee t . 

Pumpi ng 

Slushers 

Miscellaneous 

Ven t i l a t i on 100 Horsepower (75 k i l o w a t t s ) ; 

25 Horsepower (19 k i l owa t t s ) ; 

100 Horsepower (75 k i l o w a t t s ) ; 

50 Horsepower (33 k i l o w a t t s ) . 



5-7 

TABLE 5-2  

DEVELOPMENT DURING OPERATIONS 

Stope Development 

Type S ize Quantity 

D r i f t s 9' X 12' 780 

Drawpoints 9' x 9 ' • 420 

S l o t Raises 5' X 8 ' 210 

Manway Raises 5* X 8 ' 210 

S lusher Stat ions 8 ' X 10' 210 

Stope Raises 5' X 8' 3080 

Orepass Raise 5' X 8' 200 

TOTAL LINEAL ADVANCE 



5-8 

5.7 EQUIPMENT 

5.7.1 

The fo l lowing i s a l i s t of mining equipment required for the develop­

ment and operation of the mine: 

Items marked with * are ava i l ab l e from Dekalb inventory. 

Mining Equipment 

Item 

A i r !eg D r i l l 

Stoper 

Compressors 

Fan 

Fan 

Slusher Hoist 

Scraper 

Sheave Block 

Chain Block 

2 y d 3 LHD 

Hat Lamp 

U t i l i t y Hoist 

Pick-Up Truck 

Chain Saw 

Fuel Tank 

Freshwater Pump 

Wilden Pump 

Mine Rescue Equipment 

Pipe Cutter and Stand 

F i re Ext inguishers 

B i t Grinder 

F i r s t Aid Equipment 

Survey Equipment 

Hand Tools 

Source 

Purchase 

Purchase 

Purchase 

Purchase 

Purchase 
• 

• 

• 

• 

• 

Purchase 
• 

Purchase 

• 

• 

Quantity 

12 

12 

2,100 cfm cap 

100,000 cfm cap 

40,000 cfm cap 

4 

4 

12 

4 

4 

40 

3 

2 

2 
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5.7.2 Shop Equipment 

Item Source 

Jacks 

Torch 

Oxygen-Acetylene Ca r r i e r 

T i r e Remover 

F i r e Ext inguishers 

Vices 

Heaters 

The o f f i c e equipment w i l l come from the Dekalb inventory. 

Supervisory and Technical Personnel w i l l be kept to a minimum. 

Requirements are as fo l l ows : 

Mine Superintendent; 

S h i f t Bosses (2 requ i red) ; 

Geo log i s t ; 

Surveyor; 

Survey Helper/Sampler; 

C lerk . 

The Mine Production Crew w i l l cons i s t of 31 people. They are d i s t r i ­

buted as f o l l ows : 

(a) Four development miners are required to make up 2 crews. The 

crews w i l l be required in order to provide 14 feet of d a i l y 

development advance. 

(b) S ixteen stope miners w i l l be required to operate 4 stopes with 2 

man crews working on a 2 s h i f t bas i s . Approximately 90,000 tons 

of stope muck are required from stop ing; the balance w i l l 

5.7.3 O f f i c e Equipment 

5.8 PERSONNEL REQUIREMENTS 
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be from development. This i s equivalent to 360 tons per day, or 

22.5 tons per man s h i f t stoping - an acceptable f i g u r e . 

(c) Four L.H.D. operators w i l l be required to muck 403 tons per day 

of ore and a small amount of waste. Although the production of 

only 101 tons per machine s h i f t i s low, the operators w i l l 

experience higher than average delays on th i s type of mining and 

w i l l also look a f t e r a l l nipping in the mine. 

(d) Two truck d r i ve r s w i l l be requ i red, one on each s h i f t . Including 

waste, approximately 425 tons of rock must be hauled d a i l y over 

2000 fee t . 

Cycle time per 12 ton load i s ca lcu lated to be: 

i ) Load (mostly from chute, some L.H.D.) - 3 minutes 

i i ) Haul 2000 feet at 4 mph average - 6 minutes 

i i i ) Dump - 1 minute 

iv) Return . - 6 minutes 

TOTAL-PER TRIP - 16 minutes 

Tr ips per day = 425 4 12 = 35 t r i p s 

Time required = 35 x 16 minutes 4 60 min/hr =9.3 hours 

On a 2 s h i f t operat ion, approximately 13.5 hours per day w i l l be 

a v a i l a b l e . The 4.2 hours remaining w i l l be occupied by de lays , 

n ipp ing, e tc . 

(e) In add i t i on , 2 spare miners, one timberman and 2 labourers w i l l 

be required to look a f t e r regular cons t ruc t ion , maintenance, 

v e n t i l a t i o n , c lean-up, e tc . 

The Maintenance and Surface Operations crew w i l l c on s i s t of 6 people. 

At l ea s t one of the mechanics w i l l work on night s h i f t . 

(a) Four mechanical people w i l l be required to look a f t e r the d iese l 

mobile equipment as well as to sharpen b i t s , weld and provide 
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other normal mechanical se rv i ces , 

(b) In add i t i o n , one e l e c t r i c i a n and one labourer w i l l be employed. 

SUPPLIES AND CONTRACTED SERVICES 

Operating suppl ies required are shown in d e t a i l in Section 12.0 -

Operating Cost. I t may be noted that 50 percent of the to ta l cost of 

operating suppl ies i s consumed by two items - explos ives and d iese l 

o i l co s t s . It may be poss ib le to cons iderably lower both of these 

items in the fu tu re . If mining condit ions permit, ammonium n i t r a t e -

fue l o i l explos ive mixtures may be used in place of water gel explos ives. 

A l so , i f hyd roe lec t r i c power becomes a v a i l a b l e , then d iese l o i l 

consumption w i l l drop. Hov/ever, in order to assure the costs are 

conservat ive, ne i ther of the p o s s i b i l i t i e s have been considered. 

Certain s e r v i ce s , normally performed by mine s t a f f members, w i l l - be 

contracted in order to reduce operating cos t s . These serv ices inc lude: 

Accounting; 

S e c r e t a r i a l ; 

Routine Mining Engineering. 

In add i t ion to the above funct ions , that are normally performed by by 

the mine s t a f f , other services to be contracted include environmental 

work and diamond d r i l l i n g . 

Ore handling remains the major contracted se r v i ce . 
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INTRODUCTION 

Kamad S i l v e r has an option to purchase the assets of Dekalb Mining 

Corporat ion. The Dekalb M i l l , located in the Highland Va l ley 51 mi les 

southwest of Kami oops, w i l l be modif ied to t reat 300 dry short tons of 

ore per day, operating 7 days per week. Allowing fo r normal operat ion 

i n t e r r u p t i o n s , the annual throughput w i l l be 100,800 tons. The m i l l 

w i l l be capable of producing two separate concentrates; a bulk sulphide 

concentrate containing go ld, s i l v e r , l e a d , z inc and copper va lues, and 

a b a r i t e concentrate. 

Laboratory testwork re su l t s have ina icated that the ore can be treated 

by conventional mineral processing techniques to produce these two 

concentrates . 

For the purpose of th i s Study, a conventional flowsheet has been 

developed. The bu i ld ing and most of the major equipment in the Dekalb 

M i l l , i nc lud ing the Crushing P l an t , are su i tab le fo r the proposed 

f lowsheet. 

A market survey of ba r i te based d r i l l i n g muds indicated that the 

f o l l ow ing c h a r a c t e r i s t i c s of the ba r i t e concentrate produced are 

requ i red : 

(a) P a r t i c l e S i ze : 

95 percent or more of minus 325 mesh (44 microns); 

a maximum of 3 percent plus 200 mesh (74 microns). 

(b) S p e c i f i c Gravity - 4.2 or higher. 

(c) Water Soluble Sa l t s - maximum content of 0.1 percent. 

(d) Barimum Sulphate Content - minimum 90 percent. 

(e) Moisture Content - maximum 2 percent. 
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6.2 REVIEW OF METALLURGICAL TESTWORK 

The m i l l design i s based on the te s t re su l t s derived from the reports 

e n t i t l e d " P re l im ina ry F l o t a t i on Study - Co rd i l l e r an Engineering -

Homestake Property, B a r r i e r e , B.C." dated January 14, 1981 and "Kamad 

S i l v e r Pre l iminary F l o ta t i on Study I I " dated March 13, 1981. Testwork 

recorded in both reports were car r ied out by Kami oops Research and 

Assay Laboratory L td . and Met Engineers L td . 

The plant w i l l be designed to produce bulk sulphide and ba r i t e concentrate 

The te s t r e su l t s i nd i ca te that an estimated 300 ppm of mercury can be 

expected in the bulk sulphide concentrate; poss ib ly making i t d i f f i c u l t 

to market. — 

Previous testwork ca r r i ed out by B r i t t on Research Limited in 1973 

shows that the ba r i t e concentrate with 97 percent barium su lphate,at 

34.4 percent plus 325 mesh contains 0.33 percent water so lub le s a l t s . 

I f the water so luble s a l t s are inter locked with the b a r i t e , regr ind ing 

the sulphide t a i l i n g s p r i o r to ba r i te f l o t a t i o n may upgrade the ba r i t e 

to sa leable grade. However, water soluble s a l t s were not in the 

recent testwork although the ore was ground much f i n e r , consequently 

i t i s not ce r ta i n i f the ba r i t e concentrate was of marketable grade. 

The flowsheet of the process is based on data in the above mentioned 

repo r t . However, the tes t s have not been repeated to confirm the 

r e s u l t s . In order to confirm the tes t r e s u l t s , and develop revised 

processes to reduce the mercury content in the bulk sulphide concentrate 

and the so luble s a l t content in the ba r i t e concentrate, i t is recommended 

that more te s t work be ca r r i ed out to ensure that a marketable bar i te 

concentrate can be produced. 

The fo l lowing Table 6-1 shows the projected metal lurgy of the bulk 

sulphide and ba r i t e concentrates, based on the meta l l u r g i c a l tes t 

r e s u l t s and the average grade of the to ta l probable reserves: 
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TABLE 6-1 

PROJECTED MILL FEED AND PRODUCTS 

Mater ia l 

Ore 

Sulphide 
Concentrate 

Annual Au Ag Pb 

100,800 0.015 5.75 

6,310 0.14 82.7 

Zu Cu 
Tonnage (Oz/Ton) (Oz/Ton) (%) (%) (%) 

11.9 27.3 2.7 

BaSO 

1.08 1.90 0.24 31.9 

5.0 

Bar i te 
Concentrate 28,428 93.0 

Metal Recovery 

Sulphide Concentrate 

Gold 

S i l v e r 

Lead 

Zinc 

Copper 

58 percent 

90 percent 

69 percent 

90 percent 

70 percent 

Ba r i t e Concentrate 

Barium Sulphate 82 percent 
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6.3 PROCESS DESIGN CRITERIA 

6.3.1 Crushing Plant 

Capaci ty 

Operating Hours Per Day (5 Days per Week) 

Product S i ze 

6.3.2 Concentrator 

Capaci ty 

Designed A v a i l a b i l i t y 

Operating Days Per Year 

Operating Hours Per Day 

Ore Grades 

6.3.3 Sulphidp Concentrate 

6.3.4 Bar i te Concentrate 

100,800 tons per year 

50 tons per hour 

8 

minus 3/8 inch 

100,800 tons per year 

12.5 tons per hour 

95 percent 

355 

24 

0.24 percent copper 

1.08 percent lead 

1.90 percent z inc 

31.9 percent ba r i te 

5.75 ounces per ton s i l v e r 

0.015 ounces per ton gold 

2.6 percent copper 

10.9 percent lead 

27.5 percent z inc 

3.5 percent BaSO^ 

61 ounces per ton s i l v e r 

0.13 ounces per ton gold 

93 percent ba r i te 

Annual Production of Sulphide Concentrate 

Annual Production of Bar i te Concentrate 

6,310 tons 

28,428 tons 
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6.3.5 Grinding  

Primary Grinding 

Feed Rate 

Feed S ize 

Discharge 

Calculated Horsepower 

I n s t a l l ed Horsepower 

Ba l l M i l l S ize 

Work Index 

6.3.6 Ba r i te Regrinding 

Regrind Ba l l M i l l Size 

Calculated Horsepower 

I n s t a l l ed Horsepower 

6.3.7 Fl o t a t i on 

Sulphide Condit ioning Time: 

Theoret ica l 

I n s t a l l ed 

Sulphide Rougher Time: . 

Theoret ica l 

Instal1ed 

Sulphide Scavenger Time: 

Theoret ica l 

I n s t a l l ed 

Sulphide F i r s t Cleaning Time: 

Theoret ica l 

Instal1ed 

Sulphide Second Cleaning Time: 

Theoret ica l 

Instal1ed 

Sulphide Third Cleaning Time: 

Theoret ica l 

• I n s t a l l ed 

12.5 tons per hour 

minus 3/8 inch 

76 percent - 200 mesh 

281 

300 

7.5 feet diameter x 10 f e e t 

10 k i l owat t hours per ton 

4 feet diameter x 6 f ee t 

88 

100 

5.0 minutes 

15.0 minutes 

16.8 minutes 

22.3 minutes 

4.8 minutes 

9.5 minutes 

19.2 minutes 

21.0 minutes 

14.4 minutes 

15.8 minutes 

9.6 minutes 

15.8 minutes 
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Sulphide Fourth Cleaning Time: 

Theoret ical 

I n s ta l led 

Ba r i te Condit ioning Time: 

Theoret ical 

Insta l 1 ed 

Ba r i t e Rougher Time: 

Theoret ica l 

I n s ta l l ed 

Ba r i te Scavenger Time: 

Theoret ical 

I n s ta l l ed 

Ba r i t e F i r s t Cleaning Time: 

Theoret ica l 

I n s t a l l ed 

Ba r i t e Second Cleaning Time: 

Theoret ica l 

I n s ta l led 

Ba r i te Third Cleaning Time: 

Theoret ical 

Instal 1 ed 

6.3.8 Thickening and F i l t r a t i o n 

Sulphide Concentrate Thickening Area: 

Theoret ica l 

I n s ta l l ed 

Sulphide Concentrate F i l t e r Unit Area: 

Theoret ical 

Instal1ed 

Ba r i t e Concentrate Thickening Unit Area: 

Theoret ical 

I n s ta l l ed 

Ba r i t e Concentrate F i l t e r Unit Area: 

Theoret ical 

Instal1ed 

9.6 minutes 

16.2 minutes 

7.2 minutes 

13.6 minutes 

14.4 minutes 

19.8 minutes 

4.8 minutes 

9.8 minutes 

12.0 minutes 

12.8 minutes 

7.2 minutes 

7.8 minutes 

7.2 minutes 

7.3 minutes 

per ton per day 

per ton per day 

per ton per day 

per ton per day 

per ton per day 

per ton per day 

per ton per day 

per ton per day 

6.0 f t 2 

8.2 f t 2 

9.1 f t 2 

6.0 f t 2 

7.3 f t 2 

5 f t 2 

5.4 f t 2 
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6.4 PROCESS DESCRIPTION 

6.4.1 Crushing 

Run-of-mine ore w i l l be stored in the 150 ton coarse ore b i n . The ore 

w i l l be withdrawn from the bin by a 36 inch wide conveyor be l t d i scharg ing 

to a g r i z z l y with 3 inch openings. The overs ize w i l l be fed to a 20 

inch by 36 inch jaw crusher, set at lh inches. The product, combined 

with the g r i z z l y unders ize, w i l l be conveyed to a 4 foot by 10 foot 

v i b r a t i n g double deck screen, with 3/3 inch openings in the bottom 

deck, in closed c i r c u i t with a 4 foot short-head cone crusher. The 

screen undersize w i l l be conveyed to a 1000 ton f i ne ore b in . An 

electro-magnet w i l l be i n s t a l l e d ahead of the screen to remove most of 

the tramp meta l . 

Fine ore w i l l be fed from the bin by means of an 18 inch wide be l t 

conveyor to a l h foot-d iameter by 10 foot long ba l l m i l l operating in 

closed c i r c u i t with a 15 inch cyclone. The cyclone overf low, regulated 

at 76 percent minus 200 mesh, w i l l g rav i ta te to the f l o t a t i o n area. 

Dupl icate cyclones and cyclone feed pumps w i l l be provided. Soda ash 

w i l l be added in the m i l l to control the pH of the pulp. 

The cyclone overflow w i l l be fed to a sulphide cond i t i oner where the 

'pulp w i l l be mixed with reagents inc lud ing c o l l e c t o r s , f r o t h e r , 

modi f iers and gangue depressant. From the cond i t i one r , the pulp w i l l 

f low to a sulphide rougher-scavenger tank, comprising 10 un i t s of 

Denver Mo. 21 Sub A f l o t a t i o n c e l l s . The rougher concentrate w i l l be 

upgraded in four stages of c leaning in a bank of 9 un i t s of Denver 

No. 18 Sub A f l o t a t i o n c e l l s . The concentrates and the t a i l i n g s in 

the cleaning stages w i l l be counter-current and with the f i n a l concentrate 

pumped to the sulphide concentrate th ickener. The t a i l i n g s from the 

f i r s t stage of c leaning combined with the rougher t a i l i n g s w i l l be fed 

to the scavenger c e l l s . The scavenger concentrate w i l l be returned 

6.4.2 Grinding 

6.4.3 Sulphide F l o t a t i on 
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to the gr ind ing c i r c u i t , whi le the t a i l i n g s w i l l g r av i t a te to the 

b a r i t e regr ind c i r c u i t . 

6.4.4 Bar i te F l o t a t i o n 

The sulphide scavenger t a i l i n g s w i l l be reground to 80 percent minus 

270 mesh, in a 4 foot diameter by 6 foot long ba l l m i l l in closed 

c i r c u i t with a 10 inch cyclone. The cyclone overflow w i l l be mixed 

with ba r i t e f l o t a t i o n reagent in a 7 foot diameter by 7 foot high 

cond i t i one r . A f te r cond i t i on ing , the pulp w i l l be fed to a bar i te 

rougher-scavenger tank, cons i s t i ng of 10 un i t s of Denver No. 21 Sub A 

f l o t a t i o n c e l l s . The rougher concentrate w i l l be upgraded in three 

stages of c leaning comprising 11 un i t s of Denver No. 18 Sub A f l o t a t i o n 

c e l l s , with the f i n a l concentrate fed to the ba r i t e th ickeners . The 

t a i l i n g s from the f i r s t c leaning stage w i l l be combined with the 

rougher t a i l i n g s to feed the scavenger c e l l s . The scavenger concentrate 

w i l l be returned to the ba r i te regrind c i r c u i t , whi le the t a i l i n g s 

combined with the overflow from the th ickener w i l l be pumped to the 

t a i l i n g s impoundment area. 

6.4.5 Dewatering 

The sulphide concentrate w i l l be fed to a 14 foot diameter by 8 foot 

th ickener . The thickener underflow w i l l be f i l t e r e d by a 6 foot 

diameter d i sc f i l t e r . The f i l t e r cake, with a 12 percent moisture 

content, w i l l be stored on the sulphide concentrate pad. The f i l t r a t e 

w i l l be returned to the th ickener. 

The ba r i t e concentrate w i l l g rav i ta te to a 23 foot diameter by 12 foot 

th i ckener . The thickener underflow w i l l be f i l t e r e d by a 6 foot 

diameter d i sc f i l t e r . The f i l t e r cake, with 12 percent moisture, w i l l 

be stored on the bar i te concentrate pad. The f i l t r a t e w i l l be returned 

to the ba r i t e th ickener. 

The overflow from both thickeners w i l l be combined with the m i l l 

t a i l i n g s and pumped to the t a i l i n g s impoundment area. 



TAILINGS DISPOSAL 

The t a i l i n g s produced by the processing plant w i l l be pumped to the 

e x i s t i n g t a i l i n g s impoundment area. 

The decant water from t a i l i n g s storage area w i l l be returned to the 

m i l l f o r re-use in the processing p l an t . 



ADMINISTRATION 
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7.0 ADMINISTRATION 

7.1 ORGANIZATION AND PERSONNEL 

The Mining Department and the M i l l i n g Department w i l l report separately 

to a Mine Manager. The Mine Manager w i l l res ide in Kami oops, B r i t i s h 

Columbia, so he w i l l be ava i l ab le to go to e i t he r the mine or the 

m i l l , as requ i red. A telephone answering serv ice in Kamloops w i l l be 

advised d a i l y of the Mine Manager's schedule, and w i l l record messages 

f o r him. It i s probable that the Mine Manager w i l l perform his 

rout ine admin i s t ra t i ve work in the ex i s t i n g Mine Manager's o f f i c e in 

the Dekalb M i l l . 

Central o f f i c e funct ions w i l l be kept to a minimum by: 

(a) Contracting of Services - Accounting, Engineering, S e c r e t a r i a l . 

(b) Contracting of Work - Ore Haulage, Road Maintenance. 

(c) Assigning the Following Functions as Departmental R e s p o n s i b i l i t i e s 

i ) Safety - Supervis ion and Records; 

F i r s t Aid and Mine Rescue; 

i i i ) Employee Relat ions and Personnel; 

iv) Purchasing and Warehousing; 

v) Maintenance; 

v i ) Secu r i t y . 

Table 7-1 i s the Organizat ion Chart for the Admin i s t ra t ion . It i s 

ind icated that the Mine Manager w i l l take d i r e c t charge of contracted 

serv ices and contracted work. 

The Mine Manager w i l l be the only employee classed as ' A d m i n i s t r a t i o n ' . 

A s ec re ta r i a l serv ice in Kamloops w i l l be retained to process the Mine 

Manager's correspondence and f i l e s . 

7.2 SERVICES AND SUPPLIES 

7.2.1 Secretar i al 
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7.2.2 Accounting 

An accounting f i rm in Kamloops w i l l be retained to handle a l l the 

accounting work for the operat ions. This work w i l l i nc lude: 

(a) Pay ro l l and Issue of Cheques; 

(b) Accounts Receivable and Deposit of Receipts; 

(c) Accounts Payable and Issue of Cheques; 

(d) F inanc ia l Statements; 

Corporate accounting may be integrated with the foregoing, i f convenient. 

Aud i t ing w i l l be a separate f unc t i on . 

7.2.3 Engineering 

Mining Engineering w i l l be ca r r i ed out, as requ i red, using the serv ices 

of a semiret i red consult ing engineer res id ing i n the Kamloops area or 

the serv ices of an establ i shed engineering f i r m . Assuming that the 

po s i t i o n of Mine Superintendent i s held by a q u a l i f i e d mining engineer, 

outs ide Mining Engineering Services are estimated to be required f o r 

one week per month. 

Me ta l l u r g i c a l Consulting Services w i l l be used on an ongoing bas i s , 

probably fo r 2 days per month. 

Environmental Engineering Services w i l l be retained to carry out the 

monitor ing of waste discharges, at the i n t e r va l s as spec i f i ed by 

1 e g i s l a t i o n . 

7.2.4 Contracted Work 

A Contract w i l l be l e t for t ruck ing the ore from the mine to the 

Dekalb M i l l , a distance of 105 m i l e s . 

The ore w i l l be dumped into the rece iv ing bin at the Dekalb M i l l . 

This bin arrangement i s capable of rece iv ing ' r e a r dump' trucks only, 

and there w i l l be no attendant on duty at the dump. 
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Truck loads should be weighed at a supervised l o c a t i o n , i f po s s i b l e , 

f o r payment purposes. However, the weight recorded in the m i l l could 

be used as a monthly check, i f a s a t i s f a c t o r y truck weighing system 

cannot be set up. Before the Contract i s l e t , a procedure, that can 

be aud i ted , w i l l be establ i shed f o r recording the tonnage of ore 

hauled. 

As part of the ore haulage Contract, d e l i v e r y of samples from the mine 

to the m i l l w i l l be inc luded. 



8.0 INCOME 
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8.0 INCOME 

8.1 INCOME SUMMARY 

Income from the Homestake property w i l l be from the sale of concentrates 

produced by treatment of.ore in the modified Dekalb M i l l . 

Production per month w i l l be: 

Su l f ide Concentrate - 525.83 tons 

Ba r i te Concentrate - 2369.00 tons j 

from t rea t i ng 8400 tons of ore. 

Income from concentrates, based on $10.00 U.S. per ounce fo r s i l v e r 

and b a r i t e concentrate of $136.08 per ton, would be as f o l l ows : 

Su l f ide Concentrate $ 501,612 per month - $ 59.72 per ton ore 

Ba r i te Concentrate $ 322,368 per month - 38.38 per ton ore 

TOTAL $ 823,980 per month - $ 98.10 per ton ore 

It i s assumed th i s income w i l l be received approximately 30 days a f t e r 

production of the concentrates. 

8.2 SULFIDE CONCENTRATE NET SMELTER RETURN 

Sulphide Concentrate 

It i s assumed that the sulphide concentrate w i l l be sold as lead 

concentrate, based on Cominco open cont rac t . 

Metal Pr ices 

Canadian $ 0.26518 per pound of lead 

Canadian $ 0.3875 per pound of z inc 

Canadian $ 0.69 per pound of copper 

(Northern Miner, Average 

f o r Nov. 23 to Nov. 29, 

1982, 5 days of Quotes) 
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Canadian $ 9.8784 per ounce of s i l v e r 

Canadian $ 12.348 per ounce of s i l v e r (Selected) 

Canadian $543,312 per ounce of gold 

Lead Payment Per Ton of Concentrate 

(11.9 - 0.1 (2.7 - 0.75)) 0.92 x C$ (0.26518 - 0.1) x 20 C$ 33.024 

Zinc Payment Per Ton of Concentrate 

(27.3 x 20 - 20) x 0.6 x C$ (0.3875 - 0.15) C$ 74.955 

S i l v e r Payment Per Ton of Concentrate 

At C$ 9.8784 per ounce (US $ 8 per ounce) 

(82.7 - 0.2 x 2.7) 0.93 x C$ 9.8784 x 0.97 C$ 732.1528 

At C$ 12.348 per ounce (US $ 10 per ounce) C$ 915.1910 

Gold Payment Per Ton of Concentrate 

(0.14 - 0.03) x 0.98 x 543.312 C$ 58.5690 

Total Payment Per Ton of Concentrate 

S i l v e r at C$ 9.8784 per ounce (US $8.00) C$ 911.8360 

C$ 12.3480 per ounce (US $10.00) C$ 1094.8742 

Deduction Per Ton qf Concentrate 

Treatment Charge C$ 85.0000 

Arsenic and Antimony (1.62 + 0.18 - 0.5) x 1.75) C$ 2.2750 

Alumina 0.9 (2.34 - 0.5) C$ 1.6560 

Moisture 0.4 x 2 + 1 x 2 (12 percent moisture) C$ 2.8000 

Labour Rate (1707 - 1567) x 0.08 C$ 11.2000 

Truck Receipt Charge C$ 6.0000 

TOTAL DEDUCTION C$ 108.931 
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Concentrate Trucking to Smelter 

Per Ton of Concentrate C$ 32.00 

Net Smelter Return Per Ton of Sulphide Concentrate 

At C$ 9.8784 per ounce of s i l v e r (US $8.00) C$ 770.905 

At C$ 12.348 per ounce of s i l v e r (US $10.00) C$ 953.9432 

BARITE SALES 

Bar i te w i l l be sold through a d r i l l -mud supply company who w i l l 

rece ive the mater ia l at the m i l l in bulk form. Net rece ipt s 

to Kamad are estimated to be $136.08 per ton of concentrate. 
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9.0 SOCIOECONOMIC CONSIDERATIONS 

9.1 SOCIAL IMPACT 

It i s ant ic ipated that the workforce of 44 persons required at the 

mine s i t e w i l l be ava i l ab le from the nearby establ i shed communities of 

Louis Creek, Barr iere and poss ib ly Kamloops, B r i t i s h Columbia. The 

workforce of 31 persons required at the m i l l s i t e w i l l be a va i l ab l e 

from the establ ished communities of Logan Lake and Ashcro f t . 

The Kamad S i l v e r Project w i l l provide employment for a small but 

regu lar workforce. Employment at the mining and m i l l i n g operations 

w i l l enable many employees to learn new, spec ia l i zed s k i l l s . 

9.2 LAND USE 

9.2.1 Mine S i te Area 

The ex i s t i ng cleared and l e v e l l e d area adjacent to the 1750 foot mine 

portal- w i l l be u t i l i z e d to locate the required surface p lant and 

o f f i c e s t ructures . The waste rock produced by the mine development 

work w i l l be u t i l i z e d to enlarge the plant s i t e area and fo r surfacing 

m a t e r i a l . Drawing No. 100-10-F3 shows the surface plan of the required 

mine s i t e bui ld ings and i n s t a l l a t i o n s . 

9.2.2 M i l l S i te Area 

No addi t iona l s i t e c lear ing or surface i n s t a l l a t i o n s are required at 

the Dekalb m i l l - s i t e area. 

9.3 MINE WASTE ROCK MANAGEMENT AND MILL TAILINGS DISPOSAL 

9.3.1 Mine Waste Rock 

The waste rock produced by the 1750 foot l eve l mine development v/ork 

w i l l be u t i l i z e d to enlarge the plant s i t e area adjacent to the 1750 
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foot l e ve l p o r t a l . Waste rock from the 2250 foot l e ve l development 

work w i l l be placed adjacent to the upper mine portal to provide a 

s u i t ab l e serv ice area. 

9.3.2 M i l l Ta i l i n g s Disposal 

The ex i s t i n g Dekalb m i l l t a i l i n g s storage area i s adequate to accommo­

date the t a i l i n g s produced by the processing of the known Homestake 

mine ore. 

9.4 WASTE WATER MANAGEMENT 

The l im i t ed mine discharge water from the 1750 and 2250 foot l e ve l s 

w i l l be co l l e c ted and discharged to the surface drainage system. I f 

requ i red, the mine drainage w i l l be treated before d ischarge. 
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10.0 SCHEDULES 

The mine development schedule i s included as Drawing No. 200-26-F1. 

Once government permits have been obtained, the mine development i s the c r i t i c a l 

item in the implementation at the p ro jec t . 

The c r i t i c a l item at the s t a r t of the project i s the enlarg ing and support of 

the 1750 leve l a d i t . A l l development and stoping has been scheduled on a 3 

s h i f t per day basis u n t i l there are 4 developed stopes, at which time mine 

operations w i l l revert to 2 s h i f t s per day, 5 days per week. 
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11.0 CAPITAL COST 

11.1 SUMMARY 

Capi ta l costs are l i s t e d below by major items but do not include money 

spent p r i o r to the date of t h i s Report or money required to obtain 

approvals and f inanc ing: 

Descr ipt ion Capita l Cost 

Dekalb Purchase $ 1,700,000 

Mine Surface F a c i l i t i e s 708,400 

Mine Development 1,533,800 

M i l l Mod i f i ca t i on 844,200 

Engineering 250,000 

Contingency 333,600 

TOTAL $ 5,370,000 

11.2 BASIS OF ESTIMATE 

11.2.1 General 

The cap i t a l cost estimate i s based upon fourth quarter 1982 m a t e r i a l , 

equipment and i n s t a l l a t i o n ra tes . 

Construct ion costs at the mine s i t e are based on supply and erect ion 

by manufacturer for the prefabr icated bu i ld ings and other work being 

undertaken by l oca l contract ing f i rms . 

Underground development costs are based on the work being undertaken 

by Kamad employee and supervised by Kamad s t a f f which w i l l be h i red . 

M i l l modi f icat ions costs are based on undertaking the work with the 

personnel who w i l l operate the m i l l . 

Local contractors w i l l be engaged to supplement the work force as 

requi red. 
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11.2.2 Design and Construction 

The cap i t a l costs are based upon the mine drawings, process flowsheets 

and p lant complex drawings included in th i s F e a s i b i l i t y Report; and 

equipment l i s t s , general arrangment drawings and flowsheets supplied 

by Dekalb Mining Corporat ion. 

Taxes have been included on mater ia l s incorporated into the permanent 

s t r u c t u r a l / c i v i l or bu i ld ing port ions of the estimate. Federal sales 

tax on process equipment and mater ia l i s not included in the est imate, 

as current regulat ions a l low fo r tax exemption under q u a l i f i c a t i o n and 

c e r t i f i c a t i o n of the end use of the equipment. 

ATI federal government import du t i e s , t a r i f f s and l ev ie s have been 

included where app l i cab le . 

The cost of f r e i g h t , t ranspor tat ion and de l i ve ry charges of permanent 

mater ia l and process equipment are included with the app l i cab le 

s p e c i f i c item of cap i ta l cos t . 

Included in th i s estimate i s the cost of engineering, procurement and 

s i t e serv ices for surface cons t ruc t i on . It has been assumed that 

p ip ing modi f i cat ion and e l e c t r i c modi f icat ions in the m i l l w i l l be 

f i e l d run and that minimal design drawings w i l l be suppl ied. 

11.2.3 Taxes, Duties and Freight 

11.2.4 Engineering and S i te Services 

11.2.5 Contingency 

This includes a s pec i f i c prov i s ion fo r unforseeable elements of cost 

w i th in the defined Scope of Work for t h i s P ro jec t . This value i s 

based on previous experience, r e l a t i n g estimates and actual cost s . 
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11.3 ITEMS EXCLUDED FROM THE ESTIMATE 

The fo l lowing items have not been included in the est imate: 

(a) Previous Pro ject Costs; 

(b) Roya l t ie s ; 

(c) Owner's Admin i s t rat ion Expense; 

(d) Working C a p i t a l ; 

(e) F e a s i b i l i t y Reports; 

(f) Environmental Studies and Submissions; 

(g) Spare parts - assumed to be from Dekalb Inventory; 

(h) Interest on borrowed c a p i t a l . 

11.4 ESTIMATE DETAILS 

The estimate d e t a i l s are given on the fo l lowing pages: 
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12.0 OPERATING COST 

12.1 SUMMARY 

The projected operating cost per short ton i s $67.92. The cost does 

not include shipping of concentrate or smelter charges which are 

considered in the net smelter return c a l cu l a t i on (Section 8.0). 

The operating cost i s summarized as fo l l ows : 

Descr ipt ion 

Admin i s t rat ion 
( Inc luding Ore Haulage) 

Mining 

Mi 11ing 

Contingency on Operations (10%) 

Monthly Cost Cost per Ton 

$ 112,800 

258,400 

147,400 

51,900 

13.43 

30.75 

17.55 

5.19 

TOTAL OPERATING COST $ 570,500 $ 67.92 

12.2 BASIS OF ESTIMATE 

The estimate is based on mining, t ranspor ta t ion , and m i l l i n g methods 

descr ibed elsewhere in th i s Report. 

12.2.1 Labour Rates 

Labour rates are based on a Labour Contract cu r rent l y in force at a 

nearby mining operat ion. The rates have been modified to al low fo r 

experience from recent operations at the s i t s and at other s i m i l a r 

operat ions . 

Fringe benef i ts included are out l ined below in Table 12-1. 
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TABLE 12-1 

PAYROLL BURDEN 

Item Percent 

Unemployment Insurance 1.1 

Canada Pension Plan 1.0 

Workers' Compensation 8.6 

Pension and L i f e Insurance 4.0 

Vacation with Pay 4.9 

Statutory Hoiidays 4.6 

Unscheduled Overtime 2.3 

TOTAL PAYROLL BURDEN 26.5 

12.2.2 Mater ia l Costs 

Mater ia l costs are based on budget quotations received from suppl iers 

and are v a l i d f o r December, 1982. 

12.2.3 Transportat ion Costs 

Transportat ion costs are"based on budget quotations and are v a l i d for 

December, 1982. 

12.2.4 E l e c t r i c a l Energy Costs 

E l e c t r i c a l energy costs are based on B r i t i s h Columbia Hydro costs at 

the m i l l s i t e and on d iese l pov/er generation at the mine s i t e . Fuel 

costs fo r d iese l power generation are v a l i d f o r December, 1982. 

12.3 ' ADMINISTRATION COSTS 

Admini s t r a t i on costs are summarized as f o l l ows : 
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Item Monthly Cost 

Mine Manager's Salary $ 6,300 

Contracted Functions 3,800 

Consult ing Services 3,500 

Communications 1,900 

Ore Haulage 84,000 

Mate r i a l Fre ight Charges 1,200 

Travel Costs 1,000 

Road Maintenance 1,700 

Recruitment 1,900 

Insurance 7,500 

TOTAL ADMINISTRATION COSTS $ 112,800 

Cost per Ton - $ 13.43 

12.3.1 Mine Manager's Salary 

Item Annual Cost 

Base Salary 

Pay ro l l Burden at 26.5 Percent 

$ 60,000 

15,900 

TOTAL ANNUAL COST $ 75,900 

Total Monthly Cost = $ 6,300 

Contracted Functions 

Item Annual Cost 

Accounting - $600.00 per Week 

Sec re ta r i a l - $200.00 per Week 

Watchman - $300.00 per Month 

$ 31,200 

10,400 

3,600 

TOTAL ANNUAL COST $ 45,200 

Total Monthly Cost = $ 3,800 
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12.3.3 Consul t ing Services 

Item Annual Cost 

Mining Engineering 

(5 Days per Month at $250.00 per Day) $ 15,000 

Me t a l l u r g i c a l Consulting 

(2 Days per Month at $450.00 per Day) 10,800 

Environmental Consulting 

(3 Days per Month at $450.00 per Day) 16,200 

TOTAL ANNUAL COST $ 42,000 Total Monthly Cost = $ 3,500 

12.3.4 Communications 

Item Monthly Cost 

Telephone Rental at the Mine S i t e $ 100 

Telephone Rental at the M i l l S i t e 50 

Telephone Rental at the Manager's Home 50 

Long Distance Ca l l s 500 

Telex Rental 900 

Telex Charges 200 

Cour ier Services 100 

TOTAL . $ 1,900 

TOTAL ANNUAL COST ($1900 x 12) $ 22,800 

Total Monthly Cost = $ 1,900 

12.3.5 Ore Haulage 

Ore haulage from the mine to the m i l l costs 

$10.00 per ton. 

TOTAL ANNUAL COST $ 1,008,000 

Total Monthly Costs = $ 8^SG00 
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12.3.6 Mater ial Fre ight Costs 

Del ivery costs of suppl ies and services 

are estimated to be $1200 per-Month. 

TOTAL ANNUAL COST ($1200 x 12) $ 14,400 

Total Monthly Cost = $ 1,200 

12.3.7 Travel Costs 

Item Annual Cost 

Manager's Automobile 

Rental - $320.00 x 12 Months = $ 3,840 

20,000 Mi les at $0.22 per Mi le = 4,400 $ Q 2 4 Q 

A i r Travel 

(15 Return F l i gh t s Vancouver to Kamloops) 

$151.20 x 15 2,260 

Travel (Hotel and Expenses) 

Estimate 15 Days at $100.00 1,500 

TOTAL ANNUAL COST $ 12,000 

Total Monthly Cost = $ 1,000 

12.3.8 Road Maintenance 

A l o ca l cont ractor has estimated that the fo l lowing costs would be 

involved to maintain 8 miles of road at the m i l l s i t e : 

192 Hours at $52.00 $ 9,984 

152 Hours at $48.00 7,296 

Crushed Gravel 2,700 

TOTAL ANNUAL COST 

Total Monthly Cost = $ 1,700 

$ 20,000 
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12.3.9 Recruitment 

Assumptions Annual Cost 

One S t a f f Move per Year $ 10,000 

One Recru i t i ng Fee per Year 2,500 

Ten Hourly Recru i t s per Year 10,000 

TOTAL ANNUAL COST $ 22,500 

Total Monthly Cost = $ 1,900 

12.3.10 Insurance 

A value of $5,000,000 was estimated fo r those items that might be 

destroyed by f i r e . The insurance premium was placed at 1.5 percent 

per year of the insured value. 

TOTAL ANNUAL COST - $ 90,000 

Total Monthly Cost = $ 7,500 

12.4 MINING COSTS 

Mining costs include a l l operations at the mine s i t e . These costs are 

as f o l l ows : 

Item Monthly Cost Cost per Ton 

Supervis ion and Technical Sa lar ies $ 26,200 $ 3.12 

Mine Production Crew Sa lar ies 130,600 15.54 

Maintenance and Surface Operations 

Crew Sa la r i e s 19,100 2.27 

Mine Operating Supplies 63,700 7.58 

Mine Maintenance Mater ia l s 18,800 2.24 

TOTAL MONTHLY COST $ 258,400 

TOTAL COST PER TON $ 30.77 
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12.4.1 Supervis ion and Technical Sa la r ie s 

Po s i t i on Number 

Mine Superintendent 1 

S h i f t Boss 2 

Geo!ogist 1 

Surveyor 1 

Survey Helper 1 

C lerk 1 

Subtotal 7 

Pay ro l l Burden at 26 .5 Percent 

TOTAL ANNUAL COST 

Total Monthly Cost = $ 26,200 

Cost per Ton Mined = $ 3.12 

Mine Production Crew Sa la r ie s 

Posi t i on Number 
Hourly 
Rate 

Development Miner 4 $ 13.00 

Stope Miner 16 13.00 

L.H.D. Operator 4, 12.50 

Truck Dr iver (U/G) 2 12.50 

Spare Miner 2 13.00 

Tinberman 1 14.00 

Labourer 2 11.00 

Subtotal 31 

Pay ro l l Burden at 26 .5 Percent 

TOTAL ANNUAL COST 

Annual Cost 

$ 50,000 

76,000 

40,000 

35,000 

24,000 

24,000 

$ 249,000 

66,000 

$ 315,000 

Annual Annual ( % ) Annual 
Salary Bonus Bonus Cost 

$ 27,040 $ 20,280 (75%) $ 189,2 

27,040 13,520 (50%) 648,9 

26,000 13,000 (50%) 156,0 

26,000 7,800 (30%) 67,6 

27,040 13,520 (50%) 81,1 

29,120 9,610 (33%) 38,7 

22,880 5,720 (25%) 57,2 

$ 1,238,8 

328,3 

$ 1,567,2 

Salary 

$ 50,000 

38,000 

40,000 

35,000 

24,000 

24,000 

Total Monthly Cost = $ 130,600 

Cost Per Ton Mined = $ 15.54 



12-8 

12.4.3 Maintenance and Surface Operations Crew Sa la r ies 

.Hourly Annual 
Pos i t i on Number Rate Salary Annual Cost 

Mechanics Leader 1 $ 18.00 $ 37,400 $ 37,400 

Mechanics 3 14.00 29,120 87,360 

E l e c t r i c i a n 1 14.00 29,120 29,120 

Labourer - Changehouse 1 13.00 27,040 27,040 

Subtotal 6 $ 180,920 

Payro l l Burden at 26.5 Percent 47,980 

TOTAL ANNUAL COST $ 228,900 

Total Monthly Cost = $ 19,100 

Cost per Ton Mined = $ 2.27 

12.4.4 Mine Operating Supplies (Summary - Annual Cost) 

Item Annual Cost 

D r i l l Steel and B i t s $ 35,000 

Explosives 219,300 

Timber 50,000 

Rock Bolts 47,600 

Diesel Oi l Costs - 146,900 

Propane - Mine A i r Heating 49,300 

T i res 15,700 

Diamond D r i l l i n g 69,000 

Pipe 32,900 

Small Tools 38,900 

General Consumables 60,000 

TOTAL ANNUAL COST $ 764,600 

Total Monthly Cost = 

Cost per Ton Mined = 

$ 63,700 

$ 7.58 
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'\ 12.4.5 D r i l l Steel and B i t s 

Cost per Foot D r i l l e d , B i t s 

(1-3/8" Diameter B i t s = $25.25 -i 375 Feet) $ 0.067 

Cost per Foot D r i l l e d , D r i l l Steel 
($38.55 * 900 Feet) 0.043 

TOTAL COST PER FOOT DRILLED $ 0.11 

Annual Footage D r i l l e d : 

(a) D r i f t and Subdr i f t (2000' x 37 Holes) 74,000 Feet 

(b) Raise (2400' x 23 Holes) 55,000 Feet 

(c) Stoping (90,000 t/y at 0.60 t / f D r i l l e d ) 149,000 Feet 

(d) Rock Bolts (5600 Bolts at 6 ' ) 34,000 Feet 

(e) Miscel laneous (Add 2% to Above) 6,000 Feet 

TOTAL 318,000 Feet 

TOTAL ANiNUAL COST ($0.11 x" 318,000 Feet) $ 35,000 

12.4.6 Explosives 

(a) Th i r t y - f ou r (34) 10 foot holes blasted 
per round (advance equals 9.5 f t ) 

Footage loaded per round (34 holes x 8.5 f t ) = 289 Feet 

Explos ive cost (water gel) ($318.55 per 221 lb) = $ 1.44 per l b 

Cost per round ($1.44 x 289 f t x 0.47 l b per f t ) = $ 195.60 

Detonators (Nonelectr ic) - $ 1.81 Each 

Primers - 0.44 Each 

Subtotal $ 2.25 

Cost (34 holes x $2.25) = $ 76.50 

TOTAL COST PER ROUND = $ 272.10 

TOTAL COST PER YEAR (2000 f t x $272.10 4 9.5) = $ 57,300 
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Raise 

Twenty (20) 8 foot holes blasted per 
round (advance 7.5 f t ) 

Footage loaded per round (20 holes x 6.5 f t ) = 130 Feet 

Explos ive cost per round (1.44 x 130 x 0.47) = $ 87.98 

Detonators and primers (20 holes x 2.25) = $ 45.00 

TOTAL COST PER ROUND = $ 132.98 

TOTAL COST PER YEAR (2400 f t x 132.98 4 7.5) = $ 42,600 

Stoping 

Average explos ive f a c t o r equals 0.75 pound per ton broken. Use 

50 percent water gel and 50 percent AN-FO. 

Water Gel Cost - $ 1.44 per lb 

AN-FO Cost - $ 61.87 per 221 l b ($0.28 per lb) 

Average Cost - ($1.44 + $0.23) * 2 = $0.86 per lb 

Explosive Cost - 90,000 tons mined x 0.75 l b per ton x $0.85 

equals $58,100 

Detonators and 
Primers 

(6.2 tons/hole) - $2.25 x 90,000 - 6.2 = $32,700 

TOTAL STOPING - $ 90,800 

D r i f t Cost - 57,.300 

Raise Cost - 42,600 

TOTAL - $ 190,700 

Add 15% f o r 
secondary b l a s t i n g , 
detonating cord, 
e l e c t r i c caps, 
loading s t i c k s , 
magazine r e n t a l , 
e t c . - $ 28,600 

TOTAL ANNUAL COST - $ 219,300 
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12.4.7 Timber 

A cost of $50,000 has been allowed fo r timber, 

12.4.8 Rock Bolts and Accessories 

Rock bo l t s estimated are: 

D r i f t s and Subdr i f t s 
(2000 f t at one bo l t per 2 f t ) 

Raises 

(2400 f t at one bo l t per 1.5 f t ) 

Stoping 
(Bo l t i ng on a 4 f t x 4 f t pattern) 
(Al low 30 tons per bolt) 
Bo l t s Required 
(90,000 * 30) 

TOTAL 

1000 Bo l t s 

1600 Bolts 

3000 Bol t s 

5600 Bolts 

Annual Cost: 

5,600 5/8 inch x 6 foot rock bolts at $3.77 

6,000 1-3/8 inch diameter she l l s at $1.18 

6,000 1/4 inch x 4 inch x 4 inch washers at $0.52 

4,000 1/8 inch x 4 inch x 5 foot straps at $3.29 

14,000 square feet of wire mesh at $0.22 

$ 21,100 

7,100 

3,100 

13,200 

3,100 

TOTAL ANNUAL COST $ 47,600 

12.4.9 Diesel Oi l Costs 

Diesel o i l costs are ca lcu lated as f o l l ows : 

(a) J.D.T.-413 13-ton trucks operate 10 hours per 

day fo r 250 days at 3.2 gal lons per hour - 8,000 gal 

(b) Two cubic yard LHD units each operate 12 hours 

per day fo r 250 days at 2.3 gal lons per hour - 13,800 gal 
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(c) A i r compressors operate 18 hours per day fo r 

250 days at 4.4 gal lons per hour - 19,800 gal 

(d) E l e c t r i c generator operates 24 hours per day 

f o r 250 days at 4.6 gal lons per hour and 115 

days at 1.7 gal lons per hour - 32,300 gal 

(e) Miscel laneous mobile equipment, ( l oader , 

undergound serv ice t ruck, bu l l do ze r , e t c . ) ; 

a l low 50 gal lons per day fo r 250 days - 12,500 gal 

TOTAL ANNUAL FUEL CONSUMPTION - 86,400 gal 

TOTAL ANNUAL COST 
(86,400 gal lons at $1.70 per ga l lon) - $ 146,900 

12.4.10 Propane Costs 

Mine a i r heating w i l l be required fo r 4 months per year f o r an average 

a i r temperature r i s e of 20°F. The annual propane consumption w i l l be: 

60,000 cfm x 4.3 months x 25 days x 24 hours x 60 minutes 
x 0.075 l b per f t x 0.24 Btu per l b per degree F x 20 F 

110,000 Btu per ga l lon 

ANNUAL CONSUMPTION 

Mine dry heat ing, inc lud ing hot water w i l l 

consume an average of 540 gal lons per month 

f o r 12 months 

The maintenance shop w i l l requ i re 

The residence w i l l require 

TOTAL ANNUAL CONSUMPTION 

Cost at $1.14* per ga l lon 

Tank renta l s ($544.00 x 2) 

31,000 Gal lons 

6,500 Gallons 

4,000 Gal lons 

800 Gal lons 

42,300 Gallons 

$ 48,200 

1,100 

TOTAL ANNUAL COST $ 49,300 
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12.4.11 T i res 

The t i r e l i f e on the 13-ton mine truck w i l l average 

2700 hours. The annual cost:• 

($850 x 4 x 250 days x 10 hours) * 2700 - $ 3,200 

Two cubic yard LHD units w i l l average 1800 hours 

per t i r e . The annual cost to operate 2 un i t s i s : 

($790 x 4 x 2 x 250 days x 12 hours) * 1800 - $ 10,500 

Other mobile equipment (allowance) - $ 2,000 

12.4.12 Diamond D r i l l i n g 

TOTAL ANNUAL COST $ 15,700 

Al low 3000 feet of contract diamond d r i l l i n g per 

year at an overa l l cost of $18.00 per foot - $ 54,000 

Al low a fu r ther 1500 feet of short hole 

d r i l l i n g , by mine crews at $10.00 per foot - 15,000 

TOTAL ANNUAL COST - $ 69,000 

12.4.13 Pipe 

Consumption of pipe w i l l be approximately the 

to ta l length of d r i f t and s ubd r i f t (2000 feet) 

and of ra i se (2400 f e e t ) : 

4400 feet of 4 inch pipe at $3.71 - $ 16,300 

4400 feet of 2 inch pipe at $2.25 - 10,000 

F i t t i n g s (25 percent of above) - 6,600 

TOTAL ANNUAL COST $ 32,900 
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12.4.14 Small Tools 

Small too ls and miners ' gear w i l l cost from 

$3.50 to $4.00 per man-sh i f t . ' 

Annual cost ($3.70 x 31 men x 250 days) - $ 28,900 

For the mechanical crew, inc lud ing shop tool 

replacement (allowance) - 10,000 

TOTAL ANNUAL COST - $ 38,900 

12.4.15 General Consumables 

General consumables- inc lud ing engineering supp l ie s , s t a t i ona r y , 

e l e c t r i c a l replacements, l u b r i c a n t s , v e n t i l a t i o n , and other cos t s , 

are estimated to be $60,000 per year. 

12.4.16 Mine Maintenance Mater ia l s 

Item Annual Cost 

Rock D r i l l s $ 41,300 

Diesel Mobile Equipment 83,600 

E l e c t r i c Generators 16,400 

A i r Compressors 13,800 

Pumps 2,500 

V e n t i l a t i o n and Mine A i r Heating 6,500 

Slushers 22,900 

Bu i ld ings 5,000 

Small Vehicles 13,100 

E l e c t r i c a l Miscellaneous 10,000 

Mechanical Miscellaneous 10,000 

TOTAL ANNUAL COST $ 225,100 

Total Monthly Cost = $ 18,800 

Cost per Ton = $ 2.24 
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Rock D r i l l s 

Cost per foor d r i l l e d f o r d r i l l maintenance, 

hose, and lubr i cant s - $ 0.13 

Total footage d r i l l e d - 318,000 Feet 

TOTAL ANNUAL COST ($0.13 x 318,000) - 41,300 

Diesel Mobile Equipment 

J.D.T. 413 13-Ton Trucks: 

Hourly Cost ($130,000 x 0.7) T 10,000 - $ 9.10 

Annual Cost ($9.10 x 10 hours x 250 days) - $ 22,700 

Two 2 cubic yard LHD un i t s : 

Hourly Cost ($106,000 x 0.8) - 10,000 - $ 8.48 

Annual Cost: 

($8.48 x 2 un i t s x 12 hours x 250 days) - $ 50,900 

Miscellaneous mobile equipment (mine serv ice 

v e h i c l e , surface equipment) allowance - $ 10,000 

TOTAL ANNUAL COST $ 83,600 

E l e c t r i c Generators 

Al low $45.00 per day fo r generator maintenace: 

TOTAL ANNUAL COST ($45.00 x 365 days) - $ 16,400 

A i r Compressors 

Al low $55.00 per day for compressor maintenance: 

TOTAL ANNUAL COST ($55.00 x 250 days) - $ 13,800 
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Pumps 

Allow $2500 per year fo r the cost of maintaining 

surface and underground pumps. 

V e n t i l a t i o n and Mine A i r Heating 

Annual cost of fan maintenance - $ 5,000 

Annual cost of mine a i r heater maintenance - 1,500 

TOTAL ANNUAL COST - $ 6,500 

Slushers 

Slusher and scraper maintenance cost i s normally 

$0,023 per cubic foot handled. 

Cubic feet of ra i se muck (2400 f t x 5 f t x 8 f t ) - $ 96,000 f t 3 

Cubic feet of stope muck (90,000 t x 10 f t 3 / t ) - 900,000 f t 3 

TOTAL • - $ 996,000 f t 3 

Maintenance cost ($0,023 x 996,000) - $ 22,900 

Bui ld ings 

Allow $5000 per year fo r bu i ld ing maintenance 

and r epa i r . 

Small Vehic les 

Allow 150 miles per day for a serv ice truck and a 

f l a t deck truck. The operating cost w i l l be $0.35 

per m i l e . 

TOTAL ANNUAL COST (150 miles x 250 days x $0.35) $ 13,100 
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( j ) E l e c t r i c a l Miscellaneous 

Al low $10,000 per year, 

(k) Mechanical Miscellaneous 

AT Tow $10,000 per year. 

12.5 MILLING COSTS 

12.5.1 General 

The fo l lowing m i l l i n g costs include a l l the operations and serv ices 

required at the m i l l s i t e : 

Item 

Supervis ion and Technical Sa la r ies 

Operating Labour 

Maintenance Labour 

Operating Supplies 

Maintenance Mater ia l s 

Power 

TOTAL MONTHLY COST 

Monthly Cost Cost per Ton 

$ 18,900 

53,200 

18,400 

17,000 

28,100 

11,800 

$ 147,400 

$ 2.25 

6.33 

2.19 

2.03 

3.35 

1.40 

Total Cost per Ton $ 17.55 

12.5.2 Supervis ion and Technical Sa lar ies 

Posi t i on Number Sal ary 

> M i l l Superintendent 1 $ 50,000 

- General Foreman 1 38,000 

Maintenance Foreman 1 35,000 

- Chief Assayer 1 32,000 

Clerk 1 24,000 

TOTAL 5 

Pay ro l l Burden at 26.5 Percent 

Annual Cost 

$ 50,000 

38,000 

35,000 

32,000 

24,000 

$ 179,000 

47,400 

TOTAL ANNUAL COST $ 226,400 
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Total Monthly Cost = $ 18,900 

Cost per Ton M i l l ed = $ 2.25 

12.5.3 M i l l Operating Labour 

Hourly Annual 
Pos i t i on Number Rate Salary 

Crusher Operator 1 $ 12.50 $ 26,000 

Crusher Helper 1 11.00 22,880 

Gr ind ing/F lotat ion Operator 4 13.50 2S,080 

F i l t e r Operator 4 12.50 26,000 

Helper 4 11.50 23,920 

Day Gang 4 11.00 22,880 

Assayer 2 12.50 26,000 

TOTAL 20 

Payro l l Burden at 26.5 Percent 

TOTAL ANNUAL COST 

Total Monthly Cost = $ 53,200 

Cost per Ton M i l l ed = $ 6.33 

12.5.4 Maintenance Labour 

Annual 
Cost 

$ 26,000 

22,880 

112,320 

104,000 

95,680 

91,520 

52,000 

$ 504,400 

133,700 

$ 638,100 

Pos i t i on 

Journeyman 

Number 

TOTAL 6 

Payro l l Burden at 26.5 Percent 

Hourly 
Rate 

Annual 
Sa 1 a ry 

Annual 
Cost 

$ 14.00 $ 29,120 $ 174,720 

$ 174,720 

46,280 

TOTAL ANNUAL COST $ 221,000 

Total Monthly Cost = $ 18,400 

Cost per Ton M i l l e d = $ 2.19 
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12.5.5 M i l l Operating Supplies 

(a) Summary - Annual Cost  

Item 

Reagents 

Grinding Steel 

Propane 

Diesel Fuel 

/. General Consumables 

TOTAL ANNUAL COST 

Total Monthly Cost = $ 17,000 

Cost per Ton M i l l ed = $ 2.03 

(b) Reagents ( M i l l i n g Rate: 100,800 Tons per Year) 

Annual Cost 

$ 111,700 

58,200 

9,600 

3,900 

20,200 

$ 203,600 

Item 

Addit ion 
or Usage 

Rate 
( lb/ton) 

Annual 
Consumption 

( lb) 
Cost 

(4/1b) 
Annual 

Cost 

Soda Ash 0.60 60,500 $ 0.16 $ 9,600 

Sodium S i l i c a t e 0.30 30,200 0.16 4,800 

Copper Su l fate 0.20 20,200 0.43 8,600 

Sodium Isopropyl 
Xanthate 0.15 15,100 0.82 12,300 

Ole ic Acid 1.50 151,200 0.40 60,500 

Quebracho 0.05 5,000 0.25 1,300 

Pine Oi l 0.13 13,100 0.74 9,700 

TOTAL 295,300 $ 106,800 

Total Transportat ion Cost 4,900 

TOTAL ANNUAL REAGENT COST $ 111,700 
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Grinding Steel 

Usage Annual 

Item 
Ratio 

( lb/ton) 
Consumption 

( lb/year) 
Cost 

(c/lb) 
Annual 
Cost 

Grinding B a l l s (3") 1.00 100,000 0.28 $ 28,000 

Grinding Ba l l s (1") 0.20 20,000 0.30 6,000 

M i l l L iners 0.15 15,000 1.05 15,750 

Miscel laneous - - - 5,000 

TOTAL 135,000 $ 54,750 

Total Transportat ion Cost 3,450 

TOTAL ANNUAL GRINDING STEEL COSTS $ 58,200 

M i l l Heating 

I t i s estimated that 8400 gal lons of propane w i l l be requ i red. 

TOTAL ANNUAL COST (8400 x 1.14) - $ 9,600 

Diesel Fuel 

Grader (400 hours at 2.1 gal lons per hour) - '840 gal 

Front-End loader: 

(800 hours at 1.8 gal lons per hour) - 1,440 gal 

TOTAL - 2,280 gal 

TOTAL ANNUAL COST ($1.70 x 2280) - $ 3,900 

General Consumables 

General consumables such as t i r e s , small veh i c l e 

operat ion, t o o l s , s t a t i ona ry , e t c . , are estimated 

to cost $0.20 per ton m i l l e d . 

TOTAL ANNUAL COST 100,800 x 0.20 $ 20,200 
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12.5.6 M i l l Maintenance Supplies 

M i l l maintenance suppl ies normally cost four percent 

of the m i l l equipment replacement cost . 

Annual Cost ($7,500,000 x 4 percent) - $ 300,000 

Maintenance of surface equipment: 

Grader (400 hours at $10.00) - 4,000 

Front-End loader (800 hours at $10.00) - 8,000 

Miscellaneous mechanical maintenance - 10,000 

Miscellaneous e l e c t r i c a l maintenance - 10,000 

Bu i ld ing maintenance - 5,000 

Total Monthly Cost = $ 28,100 

Cost per Ton = $ 3.35 

12.5.7 Power 

TOTAL ANNUAL COST - $ 337,000 

Connected load in m i l l = 1284 horsepower (953 k i lowatt s ) 

Annual Consumption i s : 

958 kW x 90% Demand x 24 hours x 355 days x 0.8 Load Factor x 1.20 

(20% allowance for other equipment) = 7,052,000 k i l owat t hours. 

TOTAL ANNUAL COST = 7,052,000 x $0.02 per kWH = $141,000 

Total Monthly Cost = $ 11,800 

Cost Per Ton = $ 1.40 


