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GEQLOGICAL DEPARTMENT

ESTIMATE OF FUTURE OPERATIONS

Letter to

J. 0., ELTON, VICE-PRESIDENT -

By
PAUL BILLINGSLEY

May 3, 1925




Selt Lake City; Utsah.
Mey 45,1923,

Mr, J. 0. Elton, Manager,
- International Smelting Co.,
"OFF ICES.

Deaxr Jir:

The enclosed letter to Mr. Hart will explain fully my

coneclusions as to the tonnsge and grade of ore remaining in the

- Walker mine, T do not believe Mr., Hart will be able successfullﬁ'

: t0 challenge these conclusions, It is important therefore to
- forecast future operations on the baesls of an asgsured ore reserve

of B80;000 tons of ore divided ss follows:

Above B% | About 165;000 tons
Between 4 and 5% About 1407000 tons
Between 3 and 4% © About 230;000 tons
Between 2 snd 3% Apout 45,000 tons
Total above 2% About 580,000 tons
Average grade - 3.9% = say 4% in round numbers.

The first step is to find out what the mine is paid for.

This varies with the grade of the ore, the figures being given iné

the following table:




TABLE 1

WALKFR MINE

CONCENTRATION RATIOS WITH PRESENT MILL ASSUMING 21% CONCENTRATE
AND .265% TAILS.

ibs. paid

- % #0u #Cu in #Cu in Conc. for per
Heads in heads Cone, Tails Formula Ratio ton crude
| 6 120 420 5 120x = 420 plus bzx~b 5.61 108
5] 100 420 b 100% = 420 plus bx~B 4.37 89
4 80 420 5 80x = 420 plus bx=b 5eéé 7i
5 60 420 5 60x = 420 plus 5x-5 7.54 52
a 40 420 5] 40x% = 420 plus bx-H 11,85 5%

Pounds paid for in concentrate = 389,

The second step is to asscertain the operating cost per

Eton; and from this to determine the operating cost per pound of

geopper paid for. The costs al the mine are reported under the

%fcllowing heads:

Bresking ground,
Drawing,

Milling,y

Tramming.

Teable 2 gives these items for the period June 1, 1922

o April 1st, 1923.




WALKER MINE
OPERATING COSTS

June suly Aug, Bepb. Oct, Hov. Loc, Jan, Feb, Mar,

Breaking $ 9,073  Lle,&4 14,192 15,172 15,033 14,811 23,028 20,890 18,507 N, R.
Tong Broken 5,176 5,158 7,54 8,501 7,000 7,700 15,400 16,600 13,800 15,600
Cost per ton $ 2.86 3.26 1,88 1,78 2415 1,92 1.50 1e27 14534 -
Producing Ore $ 5,411 5,960 6,579 10,466 7,887 8,476 8,172 7,361 6,142 N, R.
Tons -Drawn 5,047 4,270 5,717 4,42 5,170 5,402 6,167 6,949 6,417 7,135
Cost per ton $ 1lal12 140 1,15 2487 1,53 1.57 1,55 1,06 .96
Milling $ 9,678 9,497 13,771 9,860 13,038 19,708 15,667 15,884 14,702 N, Re
Tong Milled 4,575 6,224 6,572 4,966 5,508 é,a56 5,118 5,390 5,156 7,469
Cost per ton $ 2,12 1.563 Se16 5005 2o 46 4,06 3,06 2.95 2086 @ﬁ‘?
Tramming $2,346 2,418 1,955 3,481 2,440 3,104 2,918 3,008 2,385 -
Tong Trammed 3,530 2,950 2,178 2,934 5,030 2,625 2,145 2,656 2,369 2,070
Cost per ton $ 70 .82 .90 1,19 o 81 1.18 1.36 1,13 1.0L -
Cost per ton of |

ore drawn 76 <87 254 78 =47 . BY o &7 045 + 37, ‘
Total actnal cost $6.91 6.6 5,53 6,96 6.61 8,12 6,56 B.71 5. 53
Total monsy snenk )

at mine $30,707 36,624  B8,256 42,490 42,445 51,567 54,629 47,133 42,549
Total gxpense per

ton drawn 10,07 8.57 6469 9.61 8.21 9,54 8486 6.78 6.63
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This indiecates that with no allowance for development
maintenance, or miscellaneous expense, a cost of about $5.00 per
ton is within sight with the present equipment. With these

items included the total current expense per ton of ore may be

brought down to $6.00 per ton - with present eguipment.

Table 3 works out the current cost per pound for the

different grades of ore, and goes on to show the unet operating

profit per pound on copper at various market prices from 12 %o

18 cents per pound.




GOST PER POUND COPPER ~ CRUDE ORRE ASSUMING WINING, MILLING AND TRAMMIHG cosT o

WALKER MINE

i

NO DEVELOPMENT, CONSTRUCPTION OR DEPLETION-@OBTSe

$6.00 PRR TON.

Mining & M ITine

Cost bz, Cu '
Grade crude Tons in newr paid o cost per pouand Net Operatinge Profit
ore., reserve ton, per ton,  paid for, __lad 154 Tad " IBd  lad 174, ..184
8% or bebttar 12,000 -6§OO 108 H.65 cents 2944 3,944 4,944 5.944 6.944 7,746 8,748
5% or better 165,000 6. 00 89 674 cants 1.764 R.T54 B.7b4 4.754 B.754 6,566 7,554
4% or betser 308,000 6.00 71 8.45 cents - 1.000 2,000 3.000 4,000 4,845 5,846
%% or better 555;000 6400 B2 11453 cents - - . - 964 1.766 2,766
2% or better 580,000 5,00 53 18,18 - - - - - - -
Het smelter rveturns wver 1b. in conc, * 9,494 10,49411,494 12,49415 29614, 296

8,494

Including credits for gold at $20,00 and silver at 60¢: and deducting

treatment charges, penzlties, and freight,



Mines and Mining elaims $1,351,926
- Plent and Equipment 1,021,814
Total fixed charges 2,353,739

%Bevelopment costs should properly be treated as a suspense account

against present ore reserve 1,899,959
Dépletion end depreciation $3,55 per bon or 5.16¢ 1b.
i Pounds of copper pald for 36,813,000
Proposed new mill ete., will
cogst 382,942
This wesans $,715 per tom or 1.04¢ 1b.

- and none on 4% ore below 13¢. These figures do not inciude de-

pletion or depreciation cherges, nor interest on indebtedness -

e

It will be noticed that there is no operating profit

on the 2% ore even st 18¢ copper; nome on 3% ore below 16¢ copper;

merely current costs on e basis of $6.00 per ton for everything.

Table 4 gives the data upon which these depletion and

depreciabion charges should be based.

WALKTR MINE

DEPLETION AND DEPRECTATION CHARGES ON BASIS OF 535,000 TONS
' OF ORE AVERAGING 4,06% CORPHER,

to be charged off against total tonnage developed, but in prac-
tice they have been charged off currently agsinst ore mined,

Reduction during past operations 453,780

Balance of fized charges 1o apply

Total proposed fized charges 4.2656 per ton or 6.20d 1b,

Note - Depletiocn.
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If, according to Table 4, a fixzed charge of 6.20 cents

' !per-pbund is inecluded, no ore will show a profit at lsss thén

16¢ copper and only 165,000 tons can be profitably mined at 17¢ .
See Table 5. Of course, the situation is not such that this fact

is of importance. Actually, the depletion and depreciation

charges have been paid représented by expenditures on the mine and
%@quipment. The practical problem is to determine how soon and |

to what exbent they can be earned back out of operations.

This calculation is made in Table &, combining the
proper figures f£rom Tables 1 and 3. Table 7 in turn sunmarizes

the results reached in Teble 6.




TABLE B
WALKER MIVE
ORE THAT CAN BE PROFITABLY MTN&D IF PROPFR FIXND COSTS ARR CHARGED AGATNST IT.

PIXED COBT3 TO DATE - 6w200¢ ZER POUND&

Wet Operating Profit :
At different copper prices Lo
1z2d 13¢ 144 1bd I6¢ L7¢ I8¢

&% or better 2944 3,944 4,944 5,944 gwﬁgﬁié;m“ 7145 8,746

B% or better 1754 2,754  B,754 4,754 5,754 § 6+556 7,556  Ore that can be profitably
4% or better - 10000 £,000 5,000 4,000 4,846 5.846 E mined - |
2% or bebter - - - - 2964 16?56 2,766 '; At 16¢ - 12,000 tons
2% or better - - - - - - - ! A% 174 -~ 165,000 tons




NED OPERATING PROFIT AT DIFFHERENT COPPER PRICES WITH PRESENT BOUTIPMENT,

WALHER

MINE

Lbs, per Total Total Profit AL
Grade Tons, bon paid for. Pounds TE¢ 13 Tag™ 15¢ 16¢ T7E T8¢
6% pims 12,000 108 1,296,000 35,164 51,114 64,074 77,084 89,994 100,388 113,348
5% - 6 153,000 89 15,617,000 233,845 575,012 511,182 647,353 783,522 892,730 1,028,900
af - 5 140,000 7 9,940,000 - 99,400 198,800 298,200 597,600 481,692 581,092
gh - & 230,000 52 11,960,000 - - - - 116,294 211,213 530,813
555,000 36,815,000 276,996 525,526 774,056 1,022,586 1,586,410 1,686,028 2,064,155
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The simplest way to consider this total profit, which

will be spread out over a number of years, is to determine its

 present cash value. This eliminates the guestion of interest -

interest on money tied up in broken ore, interest on indebtedness
etCey This step is taken in Table 8, assuming the present mill

will treat 75,000 tons per year.

These tables are based on the present equipment, wi th

the costs, recoveries, and daily tomnnages atftained with it,




ORE WHAT CAN BR MIN&D AT A NET OPERAMTING PROFIT, IN ORITR T

THTS T8 THE PRESENT ACTUAL PROBLEM.

TABLE

P L

7.

WALKER MINE

TTUETRREATY INCURRED.

b REDUCE LOSS ON FPIEED CHARGES

AvsTrage

: Pounds Profit
Price of copper. Tons. paid for. ver 1h, fobal Profit.
18 545,000 36,813,000 5.58 2,054,153
17 535,000 56,815,0@0 4,58 1,686,085
16 535,000 36,813,000 %458 1,386,410
15 305,000 24,400,000 4,19 1,022,586
14 305,000 24,400,000 5419 774,056
13 305,000 24,400,000 2.19 525,526
18 165,000 14,850,000 1,86 276,996



ASSUMING PRESENT MILL WILL TREAT 75,000 TONS PER YWAR.

WALKKR

MINE.

LIFE AND PRESENT CASH VALUE OF PRESENT ORE RESERVE ASIDE. PROM INDERTRDNESS,AT
: DIFFPERENT PRICES OF COPPER,

PRESENT CASH VALUE

lons that can Years Avarage agguming Interest
Price of coppers ve mined Tife Annual Profit., Lt 6% it 8%
18 65356 ,000 Tsl 289,317 1,685,999 1,628,023
e 535,000 Tal 237,468 1,841,172 1,264,188
16 535,000 76l 195,270 1,103,976 1,032,375
15 505,005 4,0 255,646 897,285 860,687
1@;, 305,000 4,0 193 614 679,187 651,431
iﬁ 305,000 4,0 151,381 461,111 442,267
12 165,000 2.8 125,207 263,077 246 729



It is proposed to expend $382,942 on improvements that
will =pproximetely double the capacity of the plant, and will re-
sult in a genersl reduction of costs. I can find no detailed
egtimate of the antiecipated amount of this reduction, but estimate

it as follows:

Presnet Best cost Best cogt
_ Cogts with present equipment with new.

Breaking ground 120 1. 20 1,25
Zrolusing ore (a) 1,00 «50 S 1o
Milling | 3,00 | 2.75 2,25 | 40
Tramming .50 <50 .50 -
Miscellane ous 1.00 1,00 . ‘ 0 DO

6080 6900 ! 5.0@ .

{a}  Includes pulling stopes, sorting, tremming in

mine, etcay Now high because much ore comes from £ills, etc.,

Table 3 has given the cost and profit per pound of

copper at & cost per ton of $6.00. The following Tsble 9 gives

the same calcvlations on a basis of $5.00 per ton cost, which may

be attained with the new equipment. Table 10 gives the total
operating profit, with the new equipment, at different prices of

copper, provided costs are brought down to $5.00 per ton,




WALKER MINE
COST PER POUND COPPER IN CRUDE ORE
ASBUMING MINING, MILLING, AND TRAMMING COsST OF %5;00 PER PON,

Tons in #Cu paid  Cost per WAT OPERATING PROFIT

Grade ore Cogt for vound - ' I

Crude ore Teserve ver ton per ton, paid for _ 12¢ 13¢ 14d 157 16d 17¢ 18¢

6% or better 12,000 5,00 108 4. 6% B.864 4.864  $,864 6.864  T.864 B.666 9,666

5%.0r bebter 165,000 5,00 89 5,63 Z2.874 3,874 ;@,874 5,874 6,874  7.676 8,676

4% or batbter 305,000 5600 71 7404 1.454 2.454 5.454 4,464  B,4B4&  6.256 7,256

%% or babter 535,000 5,00 Ba _ 9,61 - - ,f,884 1,884 2,884 3,686 4,686

2% or better 580,000 5,00 25 15,15 - - - - - - -
12,494 13,296 14,296

Net smelber return per 1b, in cooncentrabe™ B.494 9,494 1@0494 11,494

¥ Including credits for gold atb %30.00'dn&fsilver 30¢ per ounce, and

deducting treatment charges, psnalties and freight,



TARBLE 10
WALKER MINE

NET OPRRATING PROFIT AT DIFFERENT COPPER PRICES
WITH PROPOSED WEW HEOUIPMENT. S

Grade Tons. 14"§§5n?ar Total Lbs. Ted 3¢ TZ¢ Ti’_)-T'fJ%&;{‘OFIT Afbg’ T T8¢

6% plus 12,000 108 1,296,000 50,077 63,037 75,9975_ 88,957 101,917 112,511 125,2#1
6% - 6 153,000 89 13,617,000 391,362 527,688 663,698 799,862 936,052 1,045,240 1,181,410
4% - B 140,000 71 9,940,000 144,527 243,987 545,52?;' 442,727 542,127 681,846 721,246
5h - & 250,000 B2 11,960,000 - - 105,196 224,196 343,196 438,634 55?;554

AV
o
O
bt

36,813,000 585,966 834,486 1,1.87,212°1,555,742 1,923,272 2,218,051



TABLE 1.

WALKER MINE

TLIFE ANT: PRASENT CASH VALURE OF PRESENT QRE RESﬁRVE,
ASIDE FTROM INDEBRTEDNESS
ASSOMING WEW MILL WILL TRHEAT 150,000 MONS PER YEAR.

Tons that Average ' PRESENT CASH VALUR
Price of copper. can ne mined,  Yesrs Life Annual Profit At 6% At 8%.
18 | 535,000 3.5 . 7B8,732 o 2,301,202 2,216,949
A 535,000 5e5 633,725 1,974,088 1,901,812
16 535,000 | 5.6 549,506 - 1,711,750 1,649,078
15 305,000 2.0 777,871 1,445,693 1,411,?95 ¥
14 305,000 2.0 593,606 1,103,254 1,077,364
13 305,000 2,0 417,243 75,456 7B7, 272
18 165,000 1.1 552,687 545,103 539,156



Teble 11 gives the present cash value of the ore reserve
as developed at present, at different prieces of copper, with the
new equipment, and Table 12 shows the additional value gained by'

jthe installation of this equipment.

TABLE 12

PRESENT CASH VAILUE OF SAVING BY NEW MILL.

Price of copper, At 6% interest At 8% interest
18¢2 $667, 203 $688,926
17 632,916 647,684
16 607,774 616,703
15 548, 458 551,206
14 424,047 425,935
13 314,345 515,005
12 292,026 292,427

18 - About $275,000
17 - About 240,000
16 - About 210,000

15

Apout 150,000

Since the proposed new equipment will cost about

if the averesge price of copper remalins above 144 per pound.

amount saved above the cost of the new mill, etc., will be:

$400;000, it will achieve a net saving on the present ore reserve

The
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o This will be true only if the new mill mekes it possible
to bring the total operating costs down to $5.00 per tom. To
reach this Tfigure will require the elimination of many expensive
features of the past mining methods, notably:

Crooked drifis,

Excessive side swipingy

Irregularly placed chutes due to
crooked drifts, '

Cribbed manways,
Sorting at ehutes,
Blasting boulders in chutes,

Tramming on intermediate levels.

To correct these points may delay output at present, butb:
sich delay will prove highly profitable if it results in iﬂcfeaseﬁ

efficiency in the future.

TO SUM UE:

j The Walker Mining Company has an indebtedness of
?%1;674;506; against this it owns an orebody, with a plant for its
gexﬁraction. If the management believes that for the next four
years the price of copper will remain above 14¢ per pound, there
is justification for expending about $400,000 more in improving
the plant. If this is done, the indebtednsss will be about
$2;075,000;, and the orebody will be worth, according to the price

of copper:




()

At 184 - ¥2, 200,000 to 2,300,000
At 17¢ - 1,900,000 to 2,000,000-
At 164 - 1,650,000 to 1,700,000
At 154 - 1,400,000 to 1,450,000
At 14 - 1,075,000 to 1,100,000
A% 13 - 750,000 to 775,000
At 124 - 540,000 to 545,000

*  Depending upon whether the assumed rate of interest
- to be paid om the investment is 6% or 8%.

With the new equipment, therefore, the present developed

gorebody'will show an ultimate slight profit if copper remains

éabove 17&. Thig agsumes that all the ore left in the mine will
§be treated by the new mill. Without the new equipment the ore-
)boay will not pay off the present indebtedness even al an average

price of 184 for copper. (See Table 8).
The pressing needs at the mine ars:

1st ~ Installabion of new mill,
24 - Improvement in underground methods,

? 3d - Prosecution of extensive development and
- exploration work,

Very truly yoursy

a A ’/‘ o o .f'/ iy s .
( //// [_/ “f/ (‘,\ Er /,’ /’, i £
7

PR/CH.






