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INTRODUCTION 

The El Paso Natural Gas Company of El Paso, 
Texas, is the owner of .the Lakeshore Mine property on which 
a sizable tonnage of copper mineralization has been outlined 
by diamond drilling over the last two years. El Paso has 
invited the Superior Oil Company along with other oil and 
mining companies to bid on the property. Superior Oil in 
turn invited McIntyre to assess the merits of the Lakeshore 
from the point of view of mutual interest. 

Messrs. Parfitt and Plaxton of McIntyre visited 
Tucson during the period November 18th to December 2nd, 
1968 for the purpose of examining and collecting available 
data on the property. Mr. John Hite, McIntyre resident 
geologist, was of assistance through his knowledge of the 
area geology. Superior Oil's minerals division office in 
Tucson ;vas helpful in providing the necessary contacts and 
information. 

El Paso have indicated that the type of deal which 
they expect is an initial cash payment of $2,000, OOO)!«approxi
mately their expenditure on the property) and a share of the 
net profits after return of capital investment. Latest 
information on this subject is given in their letter of December 
24th to Superior Oil, which is included in the Appendix. 

*Note - All monies in this report are in U.S. funds. 
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SUMMARY 

the Lakeshore N: ine property lies 60 miles west north
west of Tucson. on the ,south boundary of Pinal County, Arizona, 
and within the Papago Indian Reservation. The property comprising 
4, 180 acres is held under lease from the Indians and NiH be subject 
to royalty payments. 

History: 

Oxide copper showings on the Lakeshore property have 
been kno ',vn for many years. Transcontinental Resources Limited, 
a Canadian company, attempted a small open-pit oxide operation 
and segregation process metallurgy. This proved uneconomic and 
the property became available and remained so for a number of 
years. Naragansett Wire, an American company, acquired the 
property and plant and finally El Paso, ,;vith its takeover of 
Naragansett, became owner and has continued to operate the plant 
on a 500 to 600 tons per day basis. Exploration drilling by El Paso 
over the last two years has resulted in the situation now under 
review. 

Work Done: 

The current open-pit and plant operation is not ' , 
considered significant therefore is not covered in this report. El 
Paso carried out a geophysical survey which resulted in anomalous 
readi ngs in the area to the west of the oxide pit. At the time of 
our examination some 78,000 feet of drilling in 51 holes had been 
completed in the anomalous area, establishing the existence , of deep
seated copper mineralization. Drilling was continuing with three 
coring rigs and one rotary drill. 

Metallurgical bench tests had been run on the core and 
chips from several of the, 110J es, of both the oxide and sulphide 
sections. 

All assaying has been done by El Paso on the property. 
Only occasional spot checks by a Tucson custorr; lab are note«. 

With the limited rock exposure apparently no surface 
geological mapping has been attempted. 
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Geology: 

pouthern Arizona lies within the Basin and Range 
complex with its typical topography of abrupt rocky ridges and 
wide flat valleys filled .vith sand and gravels. The Cretaceous to 
Precambrian have been intruded by plutonic rocks of the Laramide. 
Disturbance. With few exceptions, ptes erttiy known "porphyfytl 
copper deposits bear a close genetic relationship to these 
monzonitic acid intrusives. 

The Lakeshore property lies on a pediment along the 
south-west side of the Slate M.ountains which are comprised of 
\)lder Precambrian schists unconformably overlain by younger 
volcanic and .sedimentary rocks. Precan!brian granite intrudes the 
schists along the westerly slope of the range. 

The mine area is underlain by a late Precambrian 
sedimentary sequence of limestones (tactites) and quartzites which 
strike generally north-south ·and dip to the west at from 25 0 to 300 • 

Quartz-feldspar porphyry (monzonite) intrudes all rocks of the 
sequence in the for rn of dikes and sills with a c.onsiderable 
thickening in the central portion of the drilled area. The source 
of the intrusion ..vould appear to lie to the we'st or north-west. 
Diabase dikes and sills intrude the tactite and underlying quartzite~. 
Granite is exposed along the east ..vall of the oxide pit. This is 
assumed to be part of the Precarr.:brian granite stuck. All rock 
types exa.:n ined in the core showed a high degree of random 
fracturing. Normal faulting occurs along the west limits of the ' 
drilling, dropping the sequence down some 700 feet. · 

Primary copper sulphides, chalcopy_rite and bornite, 
occur in all rock types but more selectively in the tactite. The 
mineralized zone conforn! s generally in strike and dip to the 
geologic sequence. Values below the tactite at present drilling 
limits are still in the O. 3 to O. /±% range. Above the sulphides is 
a blanket of copper oxides, prir,~, arily chrysocola. There is no 
significant secondary enrichment in the area east of the fault but 
two holes west of and close by the fault show sizable thicknesses 
of chalcocite mineralization. The mineralized zone extends 2,800 
feet north-south and 2,000 feet east-west and is open in all directions 
except the east. 

are: 
Potential mineral additions which could effect economics 

I} N: inerali:z;ation of the same tenor extending 
in the three open directions; 
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Mining: 

2) An extensive chalcocite blanket in the area 
west of the fault; 

) 3) N.i. ineralization below the limits of drilling 
to date: 

4) A close-by mineralized monzonite stock. 

As considerable metallurgical work is required to 
determine if economic extraction of copper from the oxide zone is 
possible, mining plans were made for the sulphide zone only. Both 
open pit and underground mining were investigated. Mining by open 
pit can only be considered for the ore east of the fault, whereas 
most of the known and probable ore could be mined from underground. 
Underground mining presents some problems due to the sloping 
base of the orebody and its limited thicknes s. 

Open Pit: 

A pit was designed to mine 168,454,000 tons of 
sulphide ore averaging 0.69% copper after dilution. This pit would 
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be l, 700 feet deep with a stripping ratio of 6.92:1. Pre-production 
capital, including $91,0.00,000 for stripping, would total $191,000,000. 
With copper at 42f (U.S.) per lb. and a production rate of 25,000 
tons per day, operating profit after paying Indian royalties 'would 
total $241,000,000 over the 19.2 production years. This would 
be insufficient to repay the investment. 

If it were found that the oxides could be leached 
economically and could be ' considered as ore, the waste ore ratio 
would be reduced to 3.71 :1. Present information, however indicates 
that the oxides are not economic. 

Underground Mine: 

The intense fracturing of the mineralized zone indicates 
that block caving would be a suitable mining method. Rock 
conditions appear to be similar to those at San Manuel where this 
method is being used successfully. Mine layouts and cost estimates 
were therefore based on San Manuel practice with modifications 
made necessary by the attitude and shape of the orebody. 

Ore reserves for block caving, using a cut-off of 0.50/0 
copper and with allowances for dilution and ore lost in pillars, are 
as follows: . . . 
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Reasonably proven 
Probable 
Possible 

Tons 

145,334,000 
21,706,000 
41, 133,000 

208,162,000 

%Cu -
0.716 
1. 078 
0.730 
0.756 

This total has been used for the economic appraisals. ' 

\ 

It is estimated that, after two years of preliminary 
testing, it would take an additional three years to bring the mine 
into production~ 

Two production rates, 25,000 and 40,000 tons per day, 
and situatiQns with and Nithout a smelter were considered. 

Pre-production capital requirements (excluding pre
production interest) are estimated as follows: 

25,000 TPD 40,000 TPD 

Test program $ 2,382,000 ' $ 2,382,000 
Underground development . 18,531,000 24,250,000 

$ 20, St 13, 000 $ 26,632,000 
Plant 60,759,000 70,885,000 
Workins C aEital 8,000,000 12,000,000 

$ 89,672,000 $109,517,000 

Smelter 24,200,000 26,600,000 
Add Workins CaEital 2,000,000 4,000,000 

$115,872,000 $140, 117,000 

Mine operating costs at 25,000 and 40,000 tons per day 
are estimated at $2.65 and $2.53 per ton respectively; and operating , 
profits with 42¢ copper but before payment of Indian royalties, are 
as follows: 

25,000 TPD 40,000 TPD 
0:eeratins Profits 0Eeratins Profits 

With \A.Tithout With ' Without 
Years smelter smelter Years smelter smelter 

1-16 $1. 99 $1. 2.0 1'-3 $1. 99 $1.80 
4-12 $2. 11 $1. 92 

17-22 $2.86 '$2.63 13-15 $2.98 $2.75 
23-24 $3.33 $3. 10 16-17 $3.45 $3.22 
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The increased profit per ton shown in the later years is 
due to the better grade ore, which is west of the fault and at depth, 
being unavailable until much of the ore above and to the east of the 
fault has been mined out. Profit in the last two years is again 
increased due to cessation of development. 

Joint Operation - Lakeshore and Vekol 

The Vekol property situated about 10 miles west of 
Lakeshore, is controlled jointly by the Superior Oil and Newrnont 
companies. Here a sulphide deposit containing 74.7 million tons 
averaging 0.610/0 copper, and which could be mined by open pit, 
has been outlined by diamond drilling. No further work has been 
done on the property due to a decision in October, 1967 that higher 
prices for copper \'Vere required "to bring it into production. 
NelN1nont suggested that significant savings would be possible by 
combining the two opera.tions. We have therefore studied a. joint 
operation of Vekol and Lakeshore at rates of 15,000 and 25,000 
tons per day respectively, both with and without a smelter. We 
have assumed that Vekol will start production two years before 
Lakeshore reaches full capacity. 

/ 

The proposed mining schedule is. as follo·'Ns: 

Years 
1-4 

5 
6 

7-17 
18-25 

Vekol Lakeshore ' 
( Pre-production) 

25,000 TPD Nil 
25,000 TPD ·10,000 TPD 
15,000 TPD 25,000 TPD 

Nil 40,000 TPD 

Capital requirements are estimated as follows: 

Testing and mine development 
Plant 

$ 31,271,000 
77,487,000 

$108,758,000 
26,600,000 

$135,358,000 
Smelter 

These amounts are exclusive of working capital and pre-production 
interest. 
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Estimated ope rating profits for the joint operation are 
as follows: 

Years 
5 
6 

)7-17 • 
18-20 
21-24 

25 

Profit per ton 
With smelter Without smelter 

$1.99 $1.83 
$1.99 $1.82 
$2;04 $1.86 
$2.11 $1.92 
$2.98 $2.75 
$3.45 $3.22 

Financial Analysis 

Analyses of the various situations @ 42f copper give 
the following: 

a) 

b) 

(l) 
Pre-production 

Situation 

Without Smelter: 
Lake s hor e alone : 

@ 25,000 TPD 
@ 40,000 TPD 

Capital 
(millions) 

$88.8 
$91.3 

Lakeshore + Veko1: 
Lakeshore $62.8 
Vekol ~37.8 
Total 
(40,000 TPD) $100.6, 

With Smelter 
Lakeshore alone: 

@ 25,000 TPD $114.3 
@ 40,000 TPD $116.9 

Lakeshore + Vekol: 
Lakeshore $83.5 
Vekol $45.1 
Total 

(40, 000 TPD) $128.6 

(3) 
Years to Mean 

(2) Pay Back Life 
R. 0.1. @ 70/0 Years 

9.0% 16.1 24 
11.6% 10.9 17 

10.7% 13.8 20 
16.6% 6.3 13 

12.0% 21 

7 .. 7% 18.5 24 
9.9% ' 12.6 17 

9.4% ' 15. 3 20 
14.4% 7.1 13 

10.4% 21 

Note s: (1) Includes pre-production interest 
(2) Rate of return on pre-production capital 
(3) From start of production 
(4) Discounted net cash flow after debt repayment (@ 10%) 

The above were considered on the basis of 100% debt 
financing (@ 7%). 
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(4) 
D.C.F. 

(millions) 

$18.1 
$37.8 

$26.9 
$21.1 

$48.0 

$14.6 
$32.3 

$24.9 
$20.1 

$45.0 
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If the above are considered on the basis of 75% debt 
and 25% equity financing, return on equity is as follows: 

Equity Financing Return Total Cash Return 
Required on to Investor 

Situation ~millions} E9uitl ~millions~ 
\ , 

a) Without Smelter: 
Lakeshore alone: 

@ 25,000 TPD $24.5 12.1% $169.7 
@ 40,000 TPD $25.2 17.1% $193.9 

Lakeshore + Vekol: 
Lakeshore $21.6 15. 60/0 $189.5 
Vekol $ 9.9 26.2% $ 69.6 
Total (40,000 TPD $27.4 17.9% $255.0 

b) With Smelter: 
Lakeshore alone: 

@ 25,000 TPD $30.9 9.7% $157.1 
@ 40,000 TPD $31.8 14.4% $194.3 

Lakeshore + Vekol: 
Lakeshore $28 .. 0 . 13.2% $188.5 
Vekol $11 .. 1 23.3% $ 69.0 
Total (40,000 TPD) $34.8 15.0% $253.6 

The effec~ of sharing earnings with EI Paso, on a 
formula which probably would apply, would be: 

Rate of Return on Investment 

8 

El Paso's Share Lakeshore + Vekol Lakeshore @ 40,000 TPD 

o 
10% 
20% 

12.0% 
11.4% 
11.1% 

CONCLUSIONS 

11.6% ) 0 ,1'1. 

10.9%) 7Jr 
10.2% 0, 

It has reasonably been proven that an important body 
of "porphyry" copper mineralization en sts on the Lake shore property. 
The possibility of finding aqditional tonnage is good. ~ 

A sizeable extension of the secondary enrichment 
intersected in the drill holes west of the fault could decidedly 
improve the economics. 

Present information indicates that the copper in oxide 
form cannot be recovered profitably. For this reason and because 
of the depth of the sulphide zone, mining by open pit is not feasible. 



'Rock characteristics are such that underground block
caving appear s practical and that the system used at San Manuel 
can be applied with modifications. 

The financial analyses show that, at 4Zf copper and 
after paying Indian royalties, Lakeshore by itself provides at best 
an 11.6% rate of return on capital invested. Return on investment 
for a combined operation, Lakehsore and Vekol, is lZ. 0%. With 
leverage, i. e. 75% debt-Z5% equity. return on equity for the 
combined operation reaches 17.90/0. In all cases results are more · 
favourable using a custom smelter. 

The joint operation of the two properties appear s the 
more feasible situation. Although we have not considered the 
economics of Vekol by itself, our figures indicate that at 4Zf copper 
it should be a viable operation. 

On the basis of our present information, return on 
investment is marginal and the necessity of sharing profits with 
EI Paso would make ~he situation even less favourable. However. 
we consider that the Lakeshore property has possibilities for 
improvement and that further exploration is warrant ed. 

RECOMMENDATIONS 

. 
We feel that this mineral ,deposit will eventually be 
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mined; but our calculations at this time do not justify a recommendation 
to invest in the property. particularly on EI Paso's terms as we 
understand them. . 

However. as the full potential of the property has yet 
to be explored we recommend that the door be left open to 
negotiations. The objective would be a working option with no 
initial cash payment and all monies spent in the form of work done. 
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PROPERTY 

The Lakeshore Mine property lies 60 air miles west 
north-west of Tucson, on the south boundary of Pinal County, 
Arizona, l..nd within the Papago Indian Reservation. The property 
is reached by driving some 90 miles from Tucson, all on good 
black-topped road surface. 

The property, comprising 4, 180 acres, is held for 
the greater part under lease from the Papago Indians and is 
subject to royalty agreement. A number of patented claims are 
contained within the leased area and these, we understand would 
not be subject to royalties. Their locations, however, are not 
within Lakeshore's present area of interest. 

HISTORY 

Some eleven years ago the Lakeshore Mine property 
was held by Transcontinental Resources Limited, a Canadian 
company. Transcontinental attempted a small open-pit copper 
oxide operation and, due to the high acid consuming gangue, 
treated the material by a segregation process (heat and a reducing 
atmosphere) producing metallic copper in concentrates. The 
operation proved uneconomic and the property became available 
through default and remained so for a number of years. 

Naragansett Wire, an American company, acquired 
the property and plant and attempted to continue the operation 
using the custom smelted product .in its fabricating business. 
Finally El Paso Natural Gas Company acquired the property 

. through its take-over of Naragansett and has cqntinued the 
reduction pl'ant operation. 

Exploratory drilling by El Paso over the last two years 
has resulted in the situation now under review. 

WORK. DONE TO DATE 

The current open-pit and segregation plant operation 
is not considered significant therefore is not covered in this report. 
El Paso, in their exploration, carried out an IP survey which 
resulted in anomalous readings in an area just west of the oxide 
pit. Diamond drill testing of the anomaly established the existence 
of deep-s eated copper mineralization and at the time of our 
examination some 78,000 feet of drilling in 51 holes had been 
completed in the area of interest. The drilling pattern to date 
forms roughly a 300 foot grid spacing but has not been systematic. 
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The hole numbering sequence indicates that 23 other 
holes have been drilled. Some of these \were lost holes and have 
been re-drilled. The remainder are in other areas of the property. , . . 

D r illing ~as continuing with three coring rigs and one 
rotary drill. The latter has been us ed w.ith few exceptions from the 
collar down to significant copper values and then has been replaced 
with a coring drill. 

Metallurgical bench tests ha.ve been carried out on the 
core and chips from several of the drill holes, beth in the oxide 
and sulphide sections. 

All assaying has been done by El Paso at the lab on 
the property. Only occasional spot assay checks by a Tucson 
custom lab are noted. 

Rock exposure on the property is limited and 
apparently no effort has been made on geological mapping. 

GEOLOGY 

General 

In the Basin and Range area of southern Arizona, 
Cretaceous to Precambrian have been intruded by plutonic rocks 
of the late Cretaceous-Tertiary period known as the Laramide 
Disturbance. It is significant that, with few exceptions, the 
presently known "porphyry" copper deposits bear a close genetic 
relationship to these monzonitic acid intrusions. 

Late Cenozoic normal faulting and a subsequent 
period of erosion and sedimentation have provided the typical 
topography of abrupt rocky ridges and wide flat valleys filled 
with sand and gravels to depths in the thousands of feet. Some 
of the gravels have become partially re-consolidated and now are 
known as conglomerates or fanglomerates (Gila Conglomerate). 
In some mineraiized areas the conglomerates are important as 
locale of supergene or secondary enrichment; in others they are 
significant only fr om the point of view of their required stripping 
from above ore deposits at the old erosion surface. 

The La~eshore Mine property lies on a pediment along 
the south-west side of the Slate Mountains. Little detailed geology 
is available but in general the rahge is shown to be comprised of 
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Older Pr ec ambrian schists ar.d gneisses unconformably overlain 
by younger volcanic and sedimentary roc~~s. A roughly oval 
shaped mas,s of Precambrian Gra:1ite of several miles long axis 
dirnencion i'ntrudes the schists and o"u.tcrops along the west slope 
of the rar .. ge. 

Geology of the Lakeshore Mine 

The mine area is covered wiG. a veneer 0:£ 
unconsolidated alluvium a~1.d c O::lglo:ner;:ct e v;:crying in depth from 
50 to more than 1,000 feet. T!l3 ncares '~ ro=k e:::posures are in 
the present pit where the Precamb:-L:n granite and a small amount 
of limestone altered to tactite a::ld ovc::.'lain by "c"ndesi~ell are 
uncovered. Bedding in the tactite generally strikes north-south 
and dips 50 0 -850 to the west. All rocka in the pit show a high 
degree of fracturing and several fault s tructures' are apFarent • 

. 
The geologic section on the property based on the drill 

logs has not been clearly defined by El Paso. This is partly due 
to the fact that rotal.'y drillinG has been us ed to considerable depths 
and the geology of these sections has been largely ignored. On the 
opposite slope of the valley some 10 miles to the west and north lies 
the Vekol copper property (N ewmont - Superior Oil controlled). 
There, the rock sequence has been identified as the late Precambrian 
Apache series. Superior report that · a geologist familiar with the 
Vekol has identified the Lakeshore series as Apache (the tactite 
as the Mescal Limestone) 2nd that the Lakesl:.ore drilling for the 
greater part, . by his interpretation, has stopped in the transition 
zone between the Mescal and the underlying Dripping Springs 
Quartzite. This assumes importance as on the Vekol the better 
mineralization occurs ill diabase sills intruci.ing the Quartzite ~d 
a similar occurrence could exist O~1 the Lakeshore below present 
drilling limits. 

Our interpolation of the Lal;:eshore geology is shown 
on the accompanying sections and is based en the El Paso logging 
and the several drill cores. which we chccl~ed. The section from 
surface to the depth drill~d reads: 

Aluvium 

Conglomerate -

50 to 100 feet in depth where noted. 

With interbeds of basalt flows. Could 
be the Gila. Gl'eatest depth noted is 
1,800 feet. 

12 



Andesite, Silicified Andesite, Andesite Breccia - As logged 
do not offer any obvious correlation. Ou·r 
brief examination indicates at least two 

1 and probably three different rock types, 
some sedimentary. Newmont consider 
these as possibly Cretaceous sediments. 

Tactite Silicified limey sediments and limestones, 
some interbeds of quartzite near base. 

Quartzite Interbeds of tactite near top, grading 
to quartzite. 

Porphyry Quartz-feldspar with biotite (secondary?), 
light to dark grey in colour. Probably 
an altered quartz monzonite intrudes 
all rock sequence except granite. 

Diabase Intrudes the tactite and quartzite 
sequence. 

Granite Precambrian forms the east wall of the 
pit. Light grey in colour, unmineralized. 

The tactite-quartzite sequence strikes roughly north
south and dips to the west at from . 250 -300 with local flattenings. 
The porphyry intrusion appears to have entered from a westerly 
or north-westerly direction in the form of numerous dikes and 8ill
like bodies. In the central portion of the drilled area there is a 
considerable thickening of the porphyry where it has stoped up 
into the II andesite" complex. 

All drill cores examined showed a high degree of 
random fracturing and brecciation similar to that observed in the 
surface pit. Near the west limits of the drilled area, normal 
faulting is indicated with the west side dropped down approximately 
700 feet. This is evident on Sections 0 and 300 N and can be 
interpolated on Section 1800 N from the results in DDH P-73. 
The fault strikes roughly north-south and probably dips steeply 
to the west. This strike direction, lying approximately parallel 
to the pediment, is common. Major structural lineaments are 
probably present, but their attitudes or importance are unknown 
at this time. 

13 
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Mine rali zation 

Primary sulphide mineralization in the form of 
chalcopyr it e and bornite occurs in all rock types, in attitude 
generally c<;>nforming with the strike and dip of the formation, 
and extending in significant amounts to the base of the tactite. 
Many of the drill holes bottomed in mineralization grading O. 3 -
0. 4% copper. The top of the sulphides is on the average around 
900 feet below surface, although one section at the apex of the 
porphyry thickening shows them up to within 650 feet. Here the 
sulphide zone reaches a maximum thickness of over 1,000 feet. 

Above the primary sulphides is a generally weak 
supergene zone of oxides and chalcocite-bornite-native copper. 
Exceptions to this (by late report) have occurred in DDHa P-73 
and P-74 which were still drilling at the time of our visit to the 
p r operty. DDH P-73 is reported to have a 444 foot section of 
p r imarily chalcocite mineralization which averages 1. 7% copper. 
DDH P-74 has a 200 foot chalcocite section grading 1.280/0 copper. 
Both holes are considered to be drilling in close proximity to the 
inte rpolated fault, which could explain the thickness of secondary 
enrichment. 

Above the supergene zone, wherever this can be 
defined, the oxide zone mineralization consists primarily of 
chrysacolla with malchite, azurite, cuprite, etc, and is 
relatively erratic in outline. The better values conform in 
general to the sulphide zone and lie immediately above it. ~bove 

this higher grade oxide zone there is an abrupt transition to a 
large blanket of oxide material grading about O. 25% copper~ 

Potential Mineral Extensions 

Except to the east, mineralization extends to the limits 
of the area drilled, some 2,800 feet north-south and 2,000 feet 
east-west. At this time there are no limiting factors evident ' in 
the other directions. It may be noted that copper oxides are 
reported in outcroppings some 2.000 feet to the south-east of the 
pres ent pit. 

There is no appreciable zone of secondary enriehm ent 
in the area to the east of the fault, however just west of the fault 
two holes, P-73 and P-74, apparently have intersected important 
thickness e s of supergene chalcocite mineralization. The prOximity 
of these holes to the fault would be a logical explanation, however 
the possibility exists of an extensive blanket of higher grade values 
west of the fault. 
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In the area to the east of the fault, drilling with few 
exceptions was bottomed just below the tactite. There were few 
holes that did not have 0.3-0.4% Cu values at final depths. The 
possibilitY "exists of repeating the Vekol section with its mineralized 
diabase sills in quartzite. 

As the porphyry (monzonite) intrustion from its 
configuration appears to have originated from a source to the 
west or north-west of the drilled area, there is the possibility of 
a mineralized parent stock lying close by. 

Summing up, the possibilities of significent mineral 
extensions which could effect mining economics are: 

1) Mineralization of the same tenor extending 
to the north, south and' west; 

2) An extensive chalcocite blanket in the area 
to the west of the fault; 

3) Mineralized diabase sills in the quartzite 
below presently drilled depths; 

4) The near ptoximity of a mineralized 
monzonite stock. 

F EASIBILI TY 

This report covers the potentials of open pit and 
underground miliing on the Lakeshore and in addition looks at the 
possibility of a joint operation of the Lakeshore ' and Vekol 
properties. 

General Considerations 

Factors which effect the :various considerations are 
the following: 

Assay Correction: 

Many operators through experience find it necessary 
to apply assay correction factors on diamond drill hole sampling 
results. These commonly range from 5 - lO%. 

In our examination, we obtained lO of the El Paso 
diamond drill-hole sample pulp rejects, 5 each of oxide and 
sulphide ~ections. These were run at a Tucson custom assay 
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lab as a check on the El Paso assaying. The results without 
exception were lower than El Paso's by an average of 10.1 % on 
the oxides and 3.9% on the sulphides. While the checks were 
insufficiently comprehensive to permit a 'conclusion, some doubt 
is cast on the El Paso assaying. 

For the reasons above, we have applied assay 
corrections to the El Paso drilling results of -10% and -4% to 
oxides and sulphides respectively. 

Metallurgy: 

From the very limited metallurgical test work done on 
the oxides (results from test work on cores and chips of two holes, 
P-l and P-53) and the necessity of a further very comprehensive 
test progr am, this material cannot be considered economic at this 
time. For the open pit mining study the oxides would have to be 
economic for the I!lethod to be feasible. We have had metallurgical 
consultants, A. E Ross & Associates of Toronto, make some 
estimates on the basis of the test data in order that we could 
complete the exercise on open pitting. 

On the sulphides, we have assumed from the test work 
that a 90% copper recovery and a concentrate grading 28.5% Cu, 
0.11 ozs. Au and 1.70 ozs. Ag will be obtained. ' 

Copies of the test data and the Ross report are 
attached in the Appendix. 

Indian Royalties: 

We initially understood that these royalties were set 
at 10% of the net smelter return (NSR), however on the Vekol 
lease Newmont have negotiated a graduated royalty agreement 
which reads: -' 

Royal~ NSR/Ton Ore 
5% up to $3.99 
6% up to 4.24 
70/0 up to 4.49 
8% up to 4.74 
9% up to 4.99 

10% up to 5.00 and on 

For the purpose of the valuations we have assumed 
that Lakeshore could negotiate a similar royalty schedule. 

16 



Smelter: 

As custom smelter capacity within economic distance 
of the Lakeshore mine might not be available we have considered 
both custom smelter and Lakeshore having its own smelter. 

Railroad: 

A 30 mile rail link would be required from the Southern 
Pacific at Casa Grande. Capital allowances have been made for 
this construction and for an additional spur line to the Vekol for 
joint operation. 

Power: 

Power is currently supplied to Lakeshore over a line 
from Silver Bell. We did not investigate a source,for mine 
requirements but understand that this would be a major problem. 
The going rate is about 1 ~ /Kwh. 

Housing: 

The labour force could be housed at Cas a Grande, 
eliminating the cost of setting up a new townsite. A capital 
allowance has been made for housing construction. 

Water: 

Water from wells in the valley to the west of the mine 
should be adequate for the mine requirements. EI Paso presently 
have a permit to obtain water from pOints up to 3 miles from the 
leased area. 

PRELIMINAR Y TEST PROGRAM 

Prior to any major ,capital expenditure consideration 
a preliminary program of surface diamond drilling and underground 
exploration development and drilling would be required. The 
program would be for the purpose of confirming the El Paso 
results, obtaining additional detail, exploring for ore extensions, , 
and providing bulk samples of both the oxide and sulphide zones 
for metallurgical testing. 

17 
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The ,program as recommended would comprise, 

Surface Diamond Drilling - 100,000' @ $7. ~O/ft. $. "ZOO,OOO 

Underground Development -
Shaft 1,250' @ $500/ft. 
Drifting (oxides) 1,000' @ $80/ft. 
Drifting (sulphides) - 2,000' @ $80/ft. 
Core drilling - 20,000' @ $5/ft. 

$625,000 
80,000 

100,000 
100,000 965,000 

lV~etallurgical Test Work 500,000 
$2,165,000 

Contingencies @ 10% 217,000 
$2,382,000 

The program should be completed by the end of the 
second year in order to permit decision and subsequent engineering 
for a go ahead. 

In order to carry out such a program before major 
commitment, an option period of at least 3 years would have to 
be built into any agreement with El l?aso. 

OPEN PIT NJ.INING 

A feasibility study was made for mining the ore east 
of the fault by open pit. No ore west of the fault was considered, 
as this is at much too great a depth. As the value of the oxide 
zone will remain in doubt until comprehensive metallurgical test 
work has been done, the pit was designed solely for mining the 
sulphides. Productioh at 25,000 tons per day was assumed, and 
that Lakeshore would have its own smelter. 

Pit limits were fixed at the point where the cost of 
additional stripping exceeded the value of the additional ore 
uncovered. The pit outlined in this manner measured approximately 
6,000'. by 4, 000' across the top and was 1,700' deep. The amount 
of sulphide ore uncovered amounted to 168,454,000 tons averaging 
0.691% copper. Tonnages of overburden and oxide material to be 
stripped totalled 1, 166 million tons, for a ' stripping ratio of 6.92: 1. 
Owing to the configuration of the sulphide zone, this ratio cannot 
be improved by any reduction in pit size. 

If the oxide material were found to be amenable to 
leaching and could be considered as ore, the waste: ore ratio 
would be improved to 3. 71 : 1 . 



Pit De sign : 

For the purposes of pit design it was assumed that all 
overburden would require drilling and blasting and that a final pit 
stope of 45 0 was possible. It is quite probable that the more Or 
less unconsolidated conglomerate which overlies the west side of 
the orebody can be removed by ripping. This would reduce the 
cost per toil, but, at the same time, the final pit slope would have 
to be flattened to 320. The economic position of the bottom of the 
final pit slope would thus remain almost unchanged. The overall 
stripping ratio of 6.92: 1 allows for the additional material required 
to be removed by the flatter slope in this section. 

For this study a copper price of 37~/lb. was used, and 
the assumed costs wel'e taken from the approximate averages for 
a number of pits. Haulage costs had to be extrapolated, as no 
figures were available for pits of this depth. 
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Co sts and h Ainim.um Stripping Ratios : 

. , 

a) Estimated Costs witi10ut Haulage 

Drilling 
Blasting 
Loading 
General 

2 ~ /ton 
3~ /ton 
4~/ton 
7£ /ton . 

16~ /ton 

b) Haulage Costs (assuming 100 ton capacity trucks) 

Haulage Distance Cost 
Material Av. Depth Slope @ 100/0 Level Total £/ton 

Waste 300' 3,000' 5,000' 8,000' 9~ 
Oxides 700' 7,000' 3,000' 10,000' 12~ 

Sulphides 1,300' 13,000' 3,000' 16,000' 19£ 

c} Total Costs per Ton 

Material Haulage Balance Total 

Waste 9£ 16£ 
Oxides 12£ 16£ 

25£ 
28£} Av. 26.5£ 

Sulphides 19£ 16£ 3S£ 

d) Maximum Stripping Ratios at Pit Limits (Cu @ 37¢/lb) 

Head % Cu O. 8 O. 7 O. 6 O. 5 0.4 

Recoverylbs.(@900/0) 14.412.610.8 9.0 7.2 

C t Iv,· ·· 1 os 5: J.lnlng 
Milling 
Overheads 

Treatment2 

Value @ 37£ Cu 

Operating Profit 

$0.35 
0.85 
0.50 

$1. 70 $1. 70 $1. 70 $1. 70 $1. 70 
1.35 1.19 1.03 0.87 0.71 

$3.05 $2.89 $2.73 $2.57 $2.41 

5.33 4.67 4.00 3.33 2.66 

$2.28 $1.78 $1.27 $0.76 $0.25 

Max. Stripping Ratio 3 8.6:1 6.7:1 4.8:1 2.9:1 0.9:1 

Note 5: 1 Excluding stripping cost 
2 Smelting, refining and freight assuming custom 

smelter 
3 Assumed average stripping cost of 26. Sf/ton 
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Pre-producti on stripping : 

The initial pit would be located on the north-east side 
of the mineralized area, as this would expose the largest tonnage 
of sulphide ore at the shallowest depth. Before production started 
it would be carr.ied down to an elevation of 900 feet above sea level, 
or approxirpately 900 feet below surface. The floor at the bottom 
level would: be 340' by 680'. This would be large enough to 
accommodate large equipment and give sufficient room to begin 
cutting another level while equipment worked on the floor. For 
safety and efficient operation of equipment, the sides of the pit 
would have a 150' berm for each 50' cut. As the sides of the 
initial pit approached the final limits, the slope would change 
from 3:1 to 1:1 in rock and 1.5:1 in unconsolidated material. 

Tonnages stripped would be as follows: 

Alluvium 
Conglomerate 
Rock 
Oxides 

67.0 million tons 
100.0 II II 

202.5 II II 

20.3 'I II 

389. 8 million tons 

At a stripping rate of 300,000 tons per day this would 
take four year s to complete. 

Pit Reserves: 

The pit limits and the diamond drill holes were plotted 
on a series of cross sections at 300' intervals. 0 On these the ore 
was outlined using a cut-off grade of 0.4% copper. Sulphides and 
oxides .were outlined separately, and some areas of oxides above 
0.4% were excluded as there was evidence that they were high in 
lime and probably unsuit~ble for leaching. Areas of sulphide and 
possible oxide ore were measured from the sections and values 
from the diamond drill holes were weighted according to their 
areas of influence. The volumes of the overlying "andesite", 
conglomerate and alluvium were also estimated from the sections. 
Tonnage conver~ion factors were as follows: 

Sulphide ore 12 . 5 cu ft/ ton 
Possible oxide ore 13.5 " II 

Rock ("Andesite") 13.5 II II 

Conglomerate 15.9 II II 

Alluvium 15.9 II II 
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Assay corrections of minus 4% and minus 10% were 
used on the sulphide and oxide material respectively. Dilution 
allowa.nces were 5% at 0.4% copper with the sulphides and 10% 
at 0.3% copper with the oxides. 

follows: 
A summary of reserves and stripping ratios is as 

Reserves Tons Grade % Cu 

Sulphides 
Oxides 

Stripping Ratios 

168,454,000 
114,747,000 

Sulphide salone. 
Sulphide s + Oxide s 

6.92 :1 
3.71 :1 

0.691 
0.639 

Details of the above are given in the appendix. 

Pit Economics (Sulphides only): 

PIT OPERATING COSTS (L1!:SS STRIPPING): 

Drilling 
Blasting 
Loading 
Haulage (av. depth 1; 300') 
General 

Total per ton of ore 

STRIPPING COSTS: 

a) Total Stripping: 

2~/ton 
3~/ton 

4~/ton 
19~ /ton 
7£/ton 

35£ Iton 
/ 

Tons Average Broken Unit Cost 
Material (millions) Depth by ~/ton 

Alluvium 92.6 40 1 Ripping 13~ 
Conglomerate 573.6 700 1 Ripping 21~ 
Rock 395.5 300 1 Blasting 25~ 
Oxides 104.3 700' Blasting 28f 

1,166.0 
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Total Cost 
{millions) 

$ 12.0 
$12 0.5 
$ 98.9 
$ 29.2 
$260.6 



At the stripping ratio of 6.92: 1, the average stripping 
cost is $1. 55 per ton of ore. 

b) Pre-production stripping: 
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Tons , Average Broken Unit Cost Total Cost 
Material (millions) Depth by ¢/ton (millions) 

Alluvium 67.0 
Conglomerate 100.0 
Rock 202.5 

40' 
300' 
300' 

Oxides 20.3 700' 
390.0 

Contingencies @ 100;0 
Total Capital required 

c) Production stripping: 

Ripping 
Ripping 
Blasting 
Blasting 

Cost of stripping during production 
Cost per ton = $1.05 -

TOTAL OPERATING COST: 

13¢ 
18¢ 
25¢ 
28¢ 

With the $91,300,000 pre-production stripping 
capitalized the operating cost is as follows: 

Total mining cost without stripping 
Stripping cost 
Total mining co s t 
Milling cost 
General overheads 

Operating cost before royalties 

OPERATING PROFIT (@ 42¢ Copper) 

Per ton 
$0.35 

1. 05 
$1.40 

0.85 
0.50 

$2.75 

Head grade = 0.691% Copper = 13.82 Ibs. /ton 
Recovered 90% = 12.44 Ibs. /ton 

Concentrate grade Cu - 2B.5% 
Au - 0.11 oz/ton 
Ag - 1. 70 oz/ton 

Ratio of concentration: 45.8:1 

$ 8.7 
18.0 
50.6 
5.7 

$D3 .0 
8.3 

$91.3 

$177.6 



Value of metals recovered per ton of conc. 

Cu 570 lbs. @ $ 0.42 = 
Au (0.90xO.ll)@$35.00 = 
Ag ' P .70 - 0.50) @ $ 2.00 = 

Treatment Charges @ 7. 0~/1b. Cu 
Net Smelter Return per ton of conc. 

= 
= 

= 

Operating coat before royalties = 

Operating profit before royalties = 

Calculation of Indian Royalty: 

Assumed treatment charge @ 8. 5~/lb. = 

Net smelter return per ton of conc. = 

= 

Indian royalty assumed 70/0 of N .S.R. 

Operating profit after royalty = 

Capital EXRenditures - Open Pit Operation 

Test Program 
Pre-production stripping 

Mine Equipment 
:rv:iIl 
Shops 
Office and Housing 
Water Supply 
Smelter 
Railroad 

Contingencies @ 10% 

Working Capital 

$ 2,382,000 
91,300,000 

$10,500,000 
35,000,000 
4,000,000 
3,000,000 
1,000,000 

22,000,000 
2,000,000 

$77,500,000 
7,750,000 

$239.40 
3.47 
2.40 

$245.27 
39.90 

$205.37 

$4. 48/ton ore 

2. 75/ton ore 

$1. 73/ton ore 

$ 48.45 

$196.82 

$ 4. 30/ton ore 

$ O. 30/ton ore 

$ 1. 43/ton ore 

$93,682,000 

85,250,000 
$178,932,000 

12,000,000 
$190,932,000 
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Sum .. rnary 

Operating profit per ton after payment of Indian Royalty = $1.43 

Total operating profit - 19.2 years I life = $2 <1: 0,889,000 

Operating profit pe~ yea~ = $12,54 6,000 

Value at start of production, discounted @ 7% = $130,000,000 

Capital expenditures required priolo to production 
(excluding pre-production interest) = $190,932,000 

The open pit operation for mining sulphides alone will 
thus not repay the investro..ent. 

ECONOMICS OF TREATING OXIDES 

The value of the oxides cannot be properly assessed at 
this time as considerable metallurgical testing on representative 
samples of several hundred tons would be required to determine 
the economics of leaching. Production from oxide leaching would" 
be in addition to the mining of sulphides at 25,000 tons per day and 
could start I 1/2 years after stripping commenced. Using the 
estimates provided for us by A. H. Ross and J\ssociates. 
metallurgical consultants. based on the lirnited information 
available from El Paso. the economics are as follows: 

Total tons available = 114.747.000 

Head grade = 0.639% Cullion 

ReCOVel"ed g"rade @ 65% = 0.4150/0 Culton 

= 8. 30 lbs /ton 

Gross value: 8.30 Ibs. @ 42~/lb. = $3.49/ton 



Operating costs: 

Mining 
Leaching 
Slnelting 
Overheads 

$0.28 / ton 
1.72/ton 
0.S9/ton 
0 .. SO/ton $3.09/ton 

Operating profit, before royalty $0.40/ton 
Estimated Indian royalty 

@ S% NSR O. IS/ton 

Operating profit after royalty $0 .. 2S/ton 

5,2 SO, 000 tons /year = $1,31S,OOO 

The capital cost of the leaching plant is estimated at 
$?2, 100,000. 

The operating cost above does not include stripping which 
it is assumed will be carried by the sulphides. Stripping cost for 
the sulphides will be reduced by the mining cost of the oxides, or 
$32,129,000. Of tIus amount $S. 7 million will be a reduction in 
the pre-production stripping cost and the balance will result in a 
reduction of operating cost of $0.16 per ton. 

Total costs and revenue would then be as follows: 
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Operating profits (@ 42~ Cu) ~ 

"II~:' C;ee. ,?Qqe. z~) phi!> o.'r. 
~ 

Sulplude ore: 168,454,000 tons @ ,$1.S9 = $267.8 million 
Oxide ore: 114,747,000 tons @ $0.25 = $ 28.7 ririllion 

283,201,00.0 $296. S million 

Present value @ 7% diocount 

Capital Costs: 

Cost for sulphide operation 
Reduction in stripping cost 

Cost of leaching plant 
Total for sulphide + oxide operation 

= $162 million 

= $190,932, oob 
= 6,270,000 

$184,662,000 
= 22,100,000 
= $206,762,000 

Unless recoveries from the oxides are considerably 
better than estimated above, pit operation is still uneconomic. 
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UNDERGROUND l'v~INING 

The sulphide zone which is t o be mined is a roughly 
tabular deposit of varying thickness and a generally westerly dip . 
On the eas t side, where the ore body is relatively thin, the base is 
at an elevation of eoo' above sea level, or approximately 1,000 feet 
below surface. From here it slopes westward at an average grade 
of 1 in 2 to slightly below sea level where it is cut by a normal fault 
which displaces the ore downwards by about 700 feet. As the ore body 
approaches the fault, thicknesses tend to increase and one hole 
shows over I, 000 feet of ore-grade material. Approximate contours 
of the base of the ore body are shown on the accompanying plan. 

Ore outlined with a fair degree of certainty by diamond 
drilling east of the fault, and capable of being mined, is estimated 
at 145,334,000 tons averaging 0.7160/0 copper. This has an average 
vertical height of about 425 feet. Values are not evenly distributed 
throughout but tend to be concentrated in the tactite horizon which 
is about 100 feet in thickness and is normally situated at the base of 
the ore zone. . 

Three scattered diamond drill holes west of the fault 
show ore with an average grade of 1.078% copper. Allowing for 
ore in this area and for extensions north and south in areas where 
the ore zone has not been delimited by drilling, an additional 
62,828, 000 tons averaging 0.8500/0 copper has been added to the 
reserve above to cover possible extensions. 

Mining Method 

Examination of diamond drill cores showed the ore 
zone, as well as the overlying rock, to be highly fractured. Some 
system of block caving is therefore probably the best means of 
extracting this ore; and the expected poor ground conditions make 
other methods difficult if not impossible. 

Rock conditions appear similar to those at San Manuel 
where block caving is now being done successfully . The proposed 
test program will provide valuable information as to cavability. 
In the meantime it is assumed that the San Manuel method can be 
adapted to this deposit, and costs are based on their experience. 

We estimate that the direct co s t for stope development 
and undercutting below a 180' x 160' bloc~c of ore by the San Manuel 
method will be in excess of $363, 000. This is independent of the 
height of the ore column to be caved. As the average height of the 
reserves is only 425', the stope development cost per ton .will be 
comparatively high. , • 
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The sloping bottom of the ore body also poses a 
problem. Using the San Manuel system, blocks are undercut 
horizontally. A reasonable number of blocks must also be 
undercut at the same elevation so a s to avoid having to open up 
too many levels. This means that the orebody will have to be 
mined in a series of steps, which will resul t in some low grade 
material being mined b e low the ore body and, in other cases, 
some ore being left below the unde r cut. As the better grade 
material tends to be at the base of the ore zone, this lost ore is 
liable to be of better than average grade. 

It is proposed to mine th e ore east of the fault in three 
steps, undercutting the orebo&y at elevations approximately SOO' 
and 220' above and 40' below sea level as shovm in the accompanying 
sections. This will require opening up haulage levels at +425', 
+14S' and -lIS', and service and ventilation levels at +485', +20S' 
and -5S' elevation. One or more additional pairs of levels will be 
required for mining the down-faulted ore block to the west of th e 
fault. 

Three shafts would be required. These would be 
circular and concreted throughout. For a milling rate of 25,000 
tons per day, the hOisting shaft would be equipped with twin skip 
hoists with a total daily capacity of 3S, 000 tons. For any increase 
in daily capacity an additional hoisting shaft would be needed. The 
service shaft and the hoisting shaft would be located south-east of 
the orebody, and probably could be sunl, in granite. · The ventilation 
shaft would be put down approximately 2 , 000 feet to the north. 
This would place it roughly opposite the north end of the presently 
known ore body and would facilitate ventilation from the service 
and hoisting shafts through the ore zone. All shafts would be sited 
east of the 4So plane carried up to the surface from the east end 
of the ore body so as not to be affected by subsidence following 
caving. 

Proposed layouts for the levels required to mine the 
first two level blocks are shown in the accompanying plans. The 
haulage level in each case is doubled with frequent cross overs so as 
to provide separate headings for outcoming and ingoing traffic. 
T he dispo sition of the ore on several levels makes it impractical 
to place the·s e two headings on different sides of the ol'ebody. 

Stoping blocks would be 180 ' long b y 14 0' wide wi th 20' 
pi llars between blocks. The haulage crosscuts and finger raises 
would be developed from the haulage level while the grizzly 
crosscuts and draw raises would be developed from the service 
level. 
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Stoping could sta rt on the fir st and second level blocks 
simultaneously and would proceed frorn the centre of the west side, 
in each case, advancing to the north-east and south-east. With this 
sequence, by the time mining on the second level had reached the 
east boundary of the level block, mining in the adjacent area on the 
level above would be finished and no interference would result. On 
the second level, where the layout shows the west side of the block 
close to the fault zone, mining from this level should probably be 
carried over to the fault. The third level in this area would thus 
mine only the ore below the second. This would increase development 
costs but might reduce dilution from the fault zone. 

The problem of sideways draw into the caving areas 
puts a serious limit on mining sequence. It is as sumed that no 
caving can be started until all work within a plane drawn upward 
at 450 from the caving area has been finished. This restraint is 
particularly severe on the down-faulted ore to the west of the fault, 
and means that very little of the ore so far assumed in this area can 
be mined until mining on the levels above is well advanced. As 
drilling indicates that this is better than average grade ore, it 
has the serious economic effect of postponing the mining of some 
of the most potentially profitable material until late in the life of 
the operation. If further drilling to the west showed that this block 
extended westward and was of similar grade, mining of some of the 
higher grade ore might be started sooner with considerable 
improvement to the cash flow. 

Ore Reserves 

The ore reserve east of the fault was calculated by 
plotting the diamond drill intersections on plan and assigning an 
area of influence to each, as shown on the accompanying plan. 
As the development cost for block caving is a constant for each 
block regardless of height, there is a limiting height, dependent 
on grade, below which there is insufficient ore to pay for the 
development. The reserve was therefore segregated into two 
categories: that over 200' in thickness and that between 100 and 
200 feet thick. No section Ie ss than 100 feet thick was considel·ed. 
Using a cut off grade of 0.5% copper, the average uncorrected 
grade of all the reserve was found to be 0.85%, while that of the' 
blocks between 100' ,and 200 1 thick was 1.19%. The latter is 
sufficient to cover the increased unit development cost and 
therefore this tonnage can be included in the reserve. 

In addition to the reserve as c o-lculat e d above, a 
probable reserve was calculated adjacent to t h ree holes drilled 
just west of the fault, and possible reserves extending an additional 
300 feet were added to the north, south and we st where the 
boundaries of the ore zone are not yet delimited. 
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To arrive at an estin'late of the ore expected to be 
delivered to the mill, the crude reserves calculated from the drill 
hole averages were adjusted as follows: 

Economics 

1) Assays were reduced by 40/0. This correction 
was indicated by the check assays that were made; 

2} A correction for ore lost and low grade material 
added by undercutting on a hoizontal plane; 

3) A grade correction due to an assumed 100/0 
loss of ore not recovered and an addition of 
100/0 low grade dilution. 

Estimated reserves are surninarized as follows: 

Tons . COEEer COEEer 
(x 1000) 0/0 Tons 

Indicated by drilling 145,334 0.716 1,039,799 
Probable 21,706 1.078 234,088 

167,040 0.763 1,273,887 
Possible additional 4 1, 122 0.730 300,267 

208,162 0.756 1,574,154 

Details of the blocks included are shown in the appendix. 

Two production rates were considered: 

1) 25,000 tons per milling day; 

2) 40,000 tons per milling day. 

The dispof:;ition of the ore an presently outlined and 
assumed makes it necessary to mine most of the ore east of the 
fault before mining west of the fault can be started. For the 
purposes of evaluation it is assumed that all the reasonably proved 
ore east of the fault is mined fir st , followe d by the probable and 
pos sible reserves. Since these l atter reserves are estimated to 
be of better than average grade, earnings show an increase when 
mining reaches this stage. A further increase in earnings occurs 
in the last two years, as it is assumed that there will be no 
development charges, these being covered by the pre-production 
development cost. 
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Operating costs at the two production rates are 
estimated as follows: 

31 

At 25,000 TPD At 40, 000 TPD 

Development 
Mining Direct 
Milling Direct 
Overhead 

$0 .465 
0.850 
0.850 
0.484 

$2,649 

CAPITAL EXPENDITURE - 25,000 T /D 

a) Preliminary Test Program 

$0.465 
0.850 
0.800 
0.410 

$2.525 

Surface Core Drilling: 100,000' @ 7. OO/ft. 

Undergr ound Development: 
Shaft - 1250' @ $500/ft. 
Drifting (Oxides) - 1000' @ $80/ft. 
Drifting (Sulphides) - 2000' @ $80/ft. 
Core Drilling - 20,000' @ $5/ft. 

Metallurgical Test Work: 

Contingencies - 10% 
. Total Preliminary Test Program 

b) Mine Development 

1 st Level: 
Main Drives - 11,250' @ $11 O/ft. 
X-Cuts to Stoping AreaB - 7,550' 

$625,000 
80,000 

160,000 
100,000 

Stope Development (9 stopes - 426o' / stope) 
Slashing for Double Tr acking, Shops etc. 

2nd Level: 
Main Drives - 16,560' @ $llO/ft. 
X-Cuts to Stoping Areas - 6000' @ $1 07 
Stope Development (4 stopes - 4260' / stope) 
Slashing -

Carried forward 

$ 700,000 

965,000 

500,000 
$2,165,000 

217,000 
$2,382,000 

$1,195,000 
810,000 

3,270,000 
100,000 

$5,375,000 

$1,760,000 
640, 000 

1,450,000 
100,000 

$ 3,950,000 
$9,325,000 
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Brought forward $9,325,0'00 

Shaft Sinking: 
Hoisting Shaft - 2,780 1 @ $1, 100/ft. 
Service ".:.. 2,500 1 @ $ 950/ft. 
Ventilation II - 2,550' @ $ 800/ft. 

Contingencies - 10% 
Total Mine Development 

Total Testing and Pre-production Deve1opmen~ 

c) Plant 

Mine: Headframes, bins, hoists, etc. 
Mine equipment 
Compressors 

:tv;i11 - 25,000 T/D @ $1,400/T. D. capacity 

Shops 
Offices and Housing 
Water Supply 
Railroad - 30 miles to Casa Grande 

Total 
Contingencies @ 10% 

Total Plant Without Smelter 

Summary - Without Smelter: 
Pre-production Testing and Development 
Plant 
Working Capital 

Additional for S111elter 

$3,058,000 
2, 423 , 000 
2,040,000 

$7, 521,000 
$16,846,000 

1,685,000 
$18,531,000 

$20,913,000 

$5,615,000 
3,500,000 
. 800, 000 

$9,915,000 

35,000,000 

1, 320, 000 
6,000,000 
1,000,000 
2,000,000 

$55,235,000 
5,524,000 

$60,759,000 

$20,913,000 
60,759,000 
8,000,000 

$89,672,000 

Smelter (55, 000 tons Cu/Yr. ) 
Additional Working Capital 

$24,200,000 
2,000,000 26 , 200,00 0 

Total With Smelter $115,872,000 
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SCHEDULE OF CAPITAL EXPENDITURES - 25,000 Tpd 

{$xl,OOO) 

YEARS 

I 
, 

I / TOTAL 1 2 3 i 4 5 0 

Test Period 
. Surface drilling 770 770 
Shaft sinking 688 688 
Cross-:cutting 264 - 264 

I U. G. drilling 110 - 110 
Metallurgical te sts 550 - 550 I 2,382 

! 

Shaft Sinking I 
! 

. Service shaft 2,6 65 2,665 : 

: Hoisting shaft 3,364 3,364 ! 
I 

Ventilation shaft 2,244 - - - 2,244 
8,273 

Development 
Lateral & Stope 10,258 - - - 3,410 6,848 

Mine Plant 
Shaft Equipment 6,177 2,000 3,177 1, 000 
Compressors 880 880 

, Mine Equipment 3,850 1,000 2,850 
10,907 , .. 

Mill 38,500 500 9,500 28,500 

Surface Plant 
Shops 1,452 452 1,000 -
Office & Housing 6, 600 2,000 4,600 
Water Supply 1, 100 1,100 - -

9,152 

Railway 2,200 1,100 1, 100 

TOTAL 81, 672 1,458 924 12, 061 23,431 43,798 

Working Capital 8 ,000 
I 

8,000 

Total without smelter 89,672 1,458 924 12,061 12.3,431 14 3 ,798 8,000 

I Smelter 2 4 ,200 500 6,000 17,700 
Add working capital 2,000 I 2,000 

Total with smelter 115,872 1,458 924 12, 561 29,431 61,498 10,000 



CAPITAL EXPENDITURE - l±O, 0 00 T /D 

Preliminary Testing (with 10% contingencies) $2,382,000 

Mine Development: 
1 st level $5,375,000 
2nd level 6, 091,000 $11,466,000 

Shafts 
Hoi sting shafts (2) 
Service shaft 
Ventilation shaft 

$6,116,000 
2,423,000 
2,040,000 

Contingencies @ 10% 

Mine Plant 
Headirames, bins, hoists, etc. 
Mine Equipment 
Compressors 

Contingencies @ 10% 

Mill (including conting encie s) 

Shops 

Office and buildings 

Water supply 

Railway 

Working Capital 

Total WithclUt Smelter 
Additional for Smelter , 
Additional Working Capital 

Total With Smelter 

10,579,000 
$22,045,000 

2,205,000 

$ 7,615,000 
4,800,000 
1,000,000 

$13,415,000 

24,250,000 

1,342,000 14,757,000 

42,828,000 

1,500,000 

8,000,000 

1,600,000 

2,200,000 
$97,517,000 

12,000,000 

$109,517,000 
$26,600,000 

4,000,000 30,600,000 

$140,117,000 
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· ITEM 

Test Period 
Shaft Sinking 
Developm.ent 
Mine Plant 
Mill 
Surface Plant 
Office & Heating 
Water Supply 
Railway 

Working Capital 

TOTAL 

Add:-

Sm.elter 
Working Capital 

TOTAL 

With Sn~elter 
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SCHEDULE OF CAPITAL EXPENDITURES - 40 ,000 Tpd . 

($ xl,OOO) 

, 
YEAR~ 

TOTAL 1 2 3 4 5 6 7 8 9 

2,382 1, 458 924 
11, 637 - - 6,029 2,244 1, 682 1 1, 68 2 
12, 613 - - - 3,410 6,843 800 800 755 
14,757 - - 2,8 80 4,177 3, 859 - 1,850 2, 000 
42,828 - - 500 9 , 500 30,000 - - 2 ,828 

1,500 - - 500 1,000 - - - -
8 ,000 - - - 2,000 5,000. - 1,000 -
1 , bOO - - 1 , 600 - - - - -
2 ,200 - - 1,100 1, 100 - - - -

97,517 1,458 924 12,609 23, 431 45,698 800 5,332 7,265 
12,0 00 3,500 4,500 4 ,000 

109 ,517 1,458 924 12,609 23, 4 31 45,698 . 4,300 9,832 7,2 65 4 ,000 

26,600 500 6,000 17,700 2, 400 
4,000 1,000 1,500 1,500 

140,117 1,458 924 13,109 29, 4 31 63,393 5, 300 11,332 9665 5,500 



lviinin g Sche dules 

a) For 25,000 TPD rate: 

Years 
1 

2-16 
17 -24 

TPD 
10,000 
25,000 
25,000 

b) For 40,000 TPD rate: 

Years TPD 
1 10,000 

2-3 25,000 
4-12 40,000 

13-17 40,000 

Grade 
0.716% Cu 
0.716% Cu 
0. 0 50% Cu 

Grade 
0.716% Cu 
0.716% Cu 
0.716% Cu 
0.8500;0 Cu 

(No development in last two years) 

Operating Profit - 25,000 TPD (Copper @ 42¢/lb.) 
a) Year s 1 - 1 6 

Head -grade = 
Recovered 90% 

Concentrate grade 

0.716% Cu 

Cu 
Au 
Ag 

Ratio of concentration:;: 44.2:1 

Value of luetals recovered per ton of cone. 

14.32 Ibs . /to.n 
12.89 Ibs . /ton 

28.5% 
0.11 ox. / ton 
1, 70 ox. / ton 

Cu 570 lbs. @ $0.42 $239.40 
Au (0.90xO.ll)@$35.00 3.47 
Ag (1.70-0.50)@ $2.00 2.40 
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(1) $245.27 (1) 
Treatment charges (@ 7. O¢ lIb. Cu) 39. 90(@ 8. 5¢/lb) $ 48 . 45 

Net Smelter Return:-per ton of cone. 
-per ton of ore 

Operating cost per ton (2) 

Operating profit per ton(2) 

$205.37 
$ 4.64 

2 . 65 

$ 1. 99 

$196.82 
$ 4 . 4 5 

2. 6 5 

$ 1. 80 
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b) Year s 17-22 
Head grade = 
Recovered @ 900/0. 

0.8500/0 Cu 17.00 Ibs . jton 
15. 30.lbs. j t on 

(c) 

Notes 

Concentrate grade 28 . 50/0 
Ratio of concentrati on = 37.3:1 

Net smelter return: per ton of conc. 
per ton of ore 

Operating cost per ton(2) 
Operating profit per ton(2) 

Years 23-24 
Head grade = 0.8500/0 Cu 

Net smelter return per ton 
Operating cost per ton(2) 

Operating profit per ton(2) 

$205.3 7 
$ 5.5 1 

$ 2.65 
$ 2.86 

$ 5.5 1 
2.18 

$ 3.33 

(1) Treatment charges (smelting, refining and marketing); 
7. O~ lIb. copper recovered with own smelter 
8. 5¢ lIb. copper recovered with custom smelter 

$ 96 . 82 
$ 5.28 

$ 2 .65 
$ 2.63 

$ 5.28 
2.18 

$ 3.10 

(2) Operating costs and profits before payment of Indian royalties 



Operating Profit - 40,000 TPD' (Copper @ 42~/1b. ) 

a) Years 1-3 

b) 

c) 

d) 

Net smelter return per ton of ore 
Operating cost per ton 
Operating profit per ton 

Years 4-12 

Net smelter return per ton of ore 
Operatin~ cost J2er ton 
Operating profit per ton 

Years 13-15 

Net smelter return per ton of ore 
Operating cost per ton 
Operating profit per ton 

Years 16-17 

Net snielter return per ton 
.9Eerating cost per ton 
Operating profit per ton 

, 

Custom 
Smelter 

$4.45 
2.65 

$1 .80 

$4.45 
2.53 

$1.92 

$5.28 
2.53 

$2.75 

$5.28 
2.06 

$3.22 

Own 
Smelter 

$4 .64 
2.65 

$1 .99 

$4 .64 
2 .53 

$2.11 

$5.5 1 
2.53 

$2.98 

$5.51 
2.06 

$3.45 

Note - Operating costs and profits before payment of Indian royalties. 
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SUMlviAR Y CAPITAL EXPENDITURES - UNDERGROUND WllNE 

For 25, 000 TPD For 40,000 TPD 
Test program $ 2,382,000 $ 2,382,000 
Underground development 18,531,000 24,250,000 

$20,913,000 $26,632,000 

Plant 60,759,000 70,885,000 

Working Capital 8,000,000 12,000,000 

Total Without Smelter $89 ,672,000 $109,517,000 

Smelter 24,200,000 26,600,000 

Extra working capital 2,000,000 4,000,000 

Total With Smelt er $115,872,000 $140, 117, 000 

SUMMARY OPERATING PROFITS (Copper @ 42£) 

At 25,000 TPD At 40,000 TPD 

.Custom Own Custom Own 
Years Smelter Smelter Years Smelter Smelter 

1-16 $1.80 $1.99 1-3 $1.80 $1. 99 
17-22 $2.63 $2:86 4-12 $1. 92 $2.11 
23-24 $3.10 $3.33 13-15 $2 .75 $2.98 

16-17 $3.22 $3.45 

Note - Operating Profits before Indian Royalty. 
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LAKESH ORE - VEKO L JOIN T OPERAT I ON 

T he Ve k ol pr ope r ty, s i tuat e d about 10 mile s west of 
Lakeshore on t he opposite s ide of the Santa Rosa Valley, is 
controlled joi ntl y by the Superior Oi l and Newmont companies 
each of which now holds appro:A'im ately 38.20/0 of the stock. A 
sulphide deposit containing 74 .7 million t ons averaging 0.61 % 
copper after a llo'\v:i.n g for diluti on has been outlined by diamond 
drilling, but no fur ther work ha s b een done on the property. T hi s 
deposit could be mined by open pit. Preliminary stripping woul d 
amount to 60 million tons and the subsequent waste ore r atio woul d 
be about 2: 1 . 

An evaluation by Newri1.ont in October 1967 assUln ing 
a 38~/lb. price for copper concluded that higher prices for copper 
were ne eded to provide a suitable return on t his investment . 
Newmont now suggest that by con'lbining the Vekol and Lakeshore 
operations significant saving s could be rnade to the benefit of both. 
We have therefore attempted to assess the economics of this 
situation. As we do not have first-hand information on this 
property and due to lack of time the following evaluation is based 
on data supplied by the Tucson office of Superior Oil. 

The proposed combined operation would be for a 
production of 15, 000 tons per day from the Vekol open pit and 
25, 000 tons per day from the Lakeshore underground mine. 
Production could however start at Vekol two years before 
Lakeshore reached full production and a rate of 25,000 tons per 
day would be planned for this period. On the basis of present ore 
reserves Lakeshore would outlast Vekol and after Vekol had 
ceased production, the rate at Lakeshore would be increased to 
40, 000 tons per day to make use of the mill capacity. A second 
hOisting shaft would be required at this time. Operating data 
would be as follows: 

Mining Schedule 

Years Veko! Lakeshore 

1-4 ( Pre-production) 

5 25,000 TPD @ 0.61% 

6 25,000 TPD @ 0.61.% 10,000 TPD @ 0.7 16% 

7-17 15, 000 TPD @ 0.6 1% 25, 000 TPD @ O. 71 6o/c 

18-20 40, 000 TPD @ 0.716% 

21-25 40,000 TPD @ 0.850% 

4 0 
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Vekol Ope rating Cos t s 
(Based on costs est imate d by D . J. Pope in report to Newmont Apr.2S/-68) 

Years 5- 6 

Mining ore $0.2 88/ t on 

Stripping waste O. S19/t on ore 
$0. 81 /ton 

1Glling 0.85/ton 

Overheads 0.50/ton 
$2.16/ton 

Tr~atment Charges 

Custom smelter @ 8. 5¢/lb. = 

oWn smelter @ 7. O¢/lb. = 

Total Costs 

Years 5- 6 

With Custom Smelter $3.09 

With Own'Smelter $2.93 

Vekol Operat"ing Profits 

Head grade = 0.61%Cu 

Recoveries = 900/0 Cu 

Gross metal value: 

Cu - 10.98 Ibs. @ .42¢ 

M o 

P. M .s 

Years 7-17 

$0.288/ton 

O. S19/ton ore 
$0.81/ton 

0.80/ton 

0.50/ton 
$2.11/ton 

$0.93/ton 

$0.77/ton 

Years 7-17 

$3.04 

$2.88 

0.015% lvi o 

60% M o 

Per t on 

$4.61 . 

$ 0. 18 

$0 . 13 
$4.92 
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Custom Smelter Own Smelter 
Year~ 5-6 

Operating costs $3.09 $2.93 

Operating Profit 
before royalty $1. 83 $1. 99 

Indian Royalty @ 5% of 
$3.98 0.20 0.20 

f'YiJ-\-it: $1. 63 $1.79 

Years 7-17 

Operating Costs $3.04 $2.88 

Operating Profit 
before royalty $1. 88 $2.04 

Indian Royalty 0.20 0.20 
$1. 68 $1.84 
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Lakeshore Operating Costs Per Ton (with joint operation) 

Year Years Years Year 
6 7-17 18-24 25 

Development $0.465 $0 . 465 $0.465 Nil 
lv!.ining 0.850 0.850 0.850 $0 . 850 
lv:illing 0. 850 0.800 0.800 0.800 
Overheads 0. 484 0.484 0. 41 0 0.410 

$2.649 $2.599 $2.525 $2 .060 

Lake shore Operating Profits (with joint operation) 

Custom Smelter Own Smelter 
a) Year 6 

Net smelter return per ton are $4 . 45 $4 .64 
0Eeratil1g co st Eer ton 2.65 2.65 
Operating profit per ton $1 .80 $1 .99 

b} Years 7-17 

Net smelter return per ton are $4 . 45 $4 .64 
0Eerating cost Eel' ton 2.60 2.60 
Operating profit per ton $1. 85 $2 .04 

c) Years 18-20 

Net smelter return per ton are $4.45 $4 .64 
0:eerating cost :eel' ton 2.53 2.53 
Operating profit per ton $1.92 $2 . 11 

d) Years 21-24 

Net_ sm.elter return per ton are $5.28 $5 .51 
0Eerating cost Eer t on 2.53 2.53 
Operating profit per ton $2.75 $2.98 

e} Year 25 

Net smelter retu rn p er ton are $5.28 $5 . 51 
0Eerating cost :eer t on 2.06 2. 06 
Cperating profit per ton $3.22 $3 . 45 

Note: All costs and profits before royalty payments . 
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Summa.ry 

VEKOL LAKESHORE 

Tons/ Heads Op. p!' oii ~ 1 ) Tons/ Heads Op. ProfiJ 1) 
Years Day % Cu p e r ton Day % Cu per ton 

1 ) With Custom Smelter: 

1-4 

5 25,000 0.61% $1. 83 

6 25,000 0.61% $1. 83 10 ,000 0.716% $1. 80 

7-17 15,000 0.610/0 $1.88 25,000 0.716% $1. 85 

18-20 40,000 0.7 16% $1.92 

21-24 40,000 0.850% $2.75 

25 40,000 0.850% $3.22 

2} With Own Smelter 

1-4 

5 25,000 0.61% $1.99 

6 25,000 0.61% $1.99 10,000 0.716% $1.99 

7-17 15,000 0.61% $2.04 25,000 O. 716% $2.04 

18-20 40,000 0.7 16% $2. 1 

21-24 40,000 0.850% $2.98 

25 4 0,000 0.850% $3. 4 5 

Note : (J.) All operating profits before royalty payments. 
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CAPITAL EXPENDITURES - LJ~KESHORE - VEKOL JOINT OPERATION 

($xl,OOO) 

Distribution 

IterD. Total Lakes h ore V ekol 

Preliminary testing 2,882 2,382, 500 

Mine development 18,531 13,531 

Stripping 9 , 858 9,858 

Mine Equipment 19,107 10,907 8 ,200 

Mill 42,828 31,521 11,307 

Shops 3,452 1,452 2,000 

Office & Buildings 7,680 5,590 2,010 

W. ater Supply 1,600 1, 180 420 

Railway 2,900 1,600 1,300 

Total without Smelter l08,758 73,163 35,595 

S:-:lclte r 26, 600 19,600 7,000 

Total with Smelter 135,358 9£. ,763 42,595 

Added capital required to bring Lakeshore to 40,000 tpd . rate at start of year 

18 is: 

Hoisting s:laft 

Mine equipment 

Total 

= 

= 

= 

3,364 

3,850 

7,21 4 (3, 000 in yr. 16; 4,214 
in year 17) 

N OTE: Workin g capital is not included above, but is s)1 0wn 
in t he financial analysis. 
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SC HEDULE OF CAPITAL EXPENDITURE - JOINT OPERATION 

YEARS 

Item Tot al 1 2 3 4: 5 

Lake shore 

Preliminary te sting 2,382 1,458 924 

Mine development 18,531 6,029 5, 654 6 , 848 

Mine equipment 10,907 2. , 88 0 4,17 7 3,850 

Mil l 31,521 7, 300 24,221 

Shops 1,452 452 1, 000 

Office & Buildings 5,590 2,000 3,590 

Water Supply I, 180 I, 180 

Railway 1,600 1,600 
73,163 1,458 924 . 19,441 37,05 2 14,288 

Smelter 19,600 4,800 14,800 
92,763 1,458 924 24,24l-' Si,852 L 14,288 

VEKOL 

Preliminary te sting 500 200 300 

Stripping 9,858 5,000 4,858 

Mine Equipment 8,200 8,200 

Mill 11,307 2,700 8,607 

Shops 2,000 2,000 

Office & Buildings 2,010 2,010 

Watel' Supply 42 0 420 

Railv,oa y 1,300 1,300 
35,595 200 300 11,420 23 , 675 

Sn"lelter 7,000 1,700 5 , 300 
42,595 200 300 13, 120 28,975 



ECONOlviICS 

Results 

The following results were obtained froITl a financial 
analy si~ of El Paso's Lakeshor e Mi ne property to determine if a 
large scale operation would be viable . 1<-11 rates of return and 
discounted cash flows are calculated from. the day production begins. 

Capital Required 
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($ millions) Payback Mine DCF@ 10% 
Pre- years at life after 1ax 

Situation production MaximumROI 7%de1±Year s after debt 
a) CustOITl Smelter 

Lakeshore alone 
@ 25,000 TPD 
@ 40,000 TPD 

Lakeshore and Vekol 
Lakeshore portion 
Vekol portion 

$88.8 
$91.3 

$62 .8 
$37.8 

Total @ 40,000 TPD $100.6 

b) With Smelter 

Lakeshore alone 
@ 25,000 TPD $114.3 
@ 40,000 TPD $116.9 

Lakeshore and Vekol . 
LakeshoX'e portion $83 .5 
Vekol portion $45.1 
Total@ 40, 000 TPD $128.6 

$91 . 8 9.0% 16 .1 
$94. 6 11. 6% 10. 9 

$85 .1 10.7% 13.8 
$44.1 16 .6% 6.3 
N.A. 12.0% N.A. 

$11 8.4 7.7% 18.5 
$121.4 9.9% 12.6 

$108.3 9.4% 15.3 
$53 .7 ·11. 4% 7.1 
N.A. 10.4% N.A. 

24 
17 

20 
13 
21 

24 
17 

20 
13 
21 

The following results on the more favourable situations 
were obtained from an analysis to indicate the return on equity 
that could be earned on a low risk, low return project by financing. 
This assumes a debt-equity ratio of approximately 3 :1. 

$18.1 
37.8 

26.9 
21.1 
48 .0 

14.6 
32.3 

24 .9 
20.1 
45 .0 



Total cash 
return 

Equity financing to Investor 
Situation Reg. ($ millions) ROE ($ millions) 

Custom Smelting 
Lakeshore @ 25,000 TPD $24.5 12.1% $169.7 
Lakeshore @ 40,000 TPD 25.2 17.1% 193.9 

~cLakeshore and Vekol 
Lakeshore portion 21.6 15 .6% 189.5 
Vekol portion 9.9 26.2% 69.5 
Total 27.4 17.9% 255.0 

With Smelter 
Lakeshore @ 25,000 TPD 30.9 9.7% 157.1 
Lakeshore @ 40 , 000 TPD 31. n 14.4% 194 .3 

)~Lakeshore and Veko1 
Lakeshore portion 28.0 13.2% 188.5 
Vekol portion 11. 1 23.3% 69.0 
Total 34.8 15.0% 253.6 

*The sums of each portion will not equal the total re sults 
because of diffe rent starting time s. 

Mine 
life 

24 
17 

20 
13 
21 

24 
17 

20 
13 
21 

The above analyses were done for the total project 
befol'e sharing profits with El Paso. The effect of sharing earnings 
with El Paso, on a formula which probably would apply, would be: 

El Paso's Share" R.C,I. 
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Lakeshore & Vekol Lakeshore @ 40,000 TPD 

o 
10% 
20% 

Costs and Production Schedule 

12.0% 
11,4% 
11.1% 

11. 6% 
10.9% 
10.2% 

The capital costs, operating costs and net metal 
revenues used in the analysis were developed in previous sections 
in this report dealing with mining methods. Pre-production interest, 
calculated from the schedule of capital expenditures, was added to 
the capital costs . It was assumed that capital expenditures in each 
year were spread equally over the year. 

The maxin1.um c apital required equalled capital 
expenditures plus interest to the beginning of production, 4 months 
operating costs and any necessary amounts of capital expenditur es 
during production. 



The opel-ating co sts were de c r e ased near the end of 
the life of the rnine to allow for the completion of development 
before all the are h ad been drawn f rom the stope s _ 

Conditions 

1) Taxes Considered 

Arizona State Taxes were taken as 8% of net incom e 
after allowing fOl' operating cost s, Indian Royalties, depreciation, 
development write ofis and interest. 

income as 
allowance. 

U.S. Federal Taxes were taken on the same taxable 
State Taxes, less the State Taxes and a depletion 

The Federal Tax rate taken was 48%. The 10% 
surcharge was not considered as this is supposed to be a 
temporary tax to darnpen inflation. 

The 70/0 investment credit for new equipment purchases 
was used to decrease the Federal Taxes payable. This credit was 
taken as a maximum of 50% of the Federal Taxes and could be 
carried forward for a maximum of 7 years. 

2) Indian Roy,alties 

The Indian Royalties were calculated as an escalating 
percentage of net smelter return (using custom tari£!s'), the 
percentage dependent on the net smelter return per ton of ore 
mined. 

3) Depreciation - Equipment and Buildings 

The equipment and buildings were written off by an 
accelerated n"lethod after allowing 10% of the value for salvage. 
The depreciable value was divided by the years remaining in the 
mine and the resulting value was doubled and then taken as the 
depreciation for the year in question. This depreciation was 
subtracted ftOlTI the depreciable value and the new value was used 
for the next depreciation calculation. 

Capital expenditures during the year were added to 
the depreciable total after subtracting 10% for salvage . 

4 ) Development Write Offs 

E xpenditur es for preliminary te sting, mine development, 
and pre-produc tion intere st were written off straight-line. over · 
the life of the nnne. 
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5) Depletion 

Depletion allowance for Federal Taxes was 50% of the 
taxable income after all other write offs or a maximum of 15% of 
the net smelter return. Depletion was applicable only on mine 
revenue and not on smelter revenues. 

6) Salvage 

Salvage was as sumed to equal 10% of the value of all 
buildings and equipment purchased for the mine. This salvage was 
allowed for in calculating depreciation. 
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YEAR 
OPERATIONS 

TONS Jv;lLLED Iday 

OPERATING PROFIT 

NET PRCFIT 

DEPRECIA T10N 
DEVELOPMENT WruTE-OFFS 
DEPLETION 

INDIAN ROYALTIES 
TOTAL TAXES 

DEFERREDINCOilliE 
CAPITAL EXPENDITURES 

NET CASH AVAILABLE 

CAPITAL REPAYlViENT 

TAX SAVINGS DUE TO INTEREST 
WRITS OFFS 

PRINCIPAL 
INTEREST 

LAKESHO::',E ivllNE 

~ ._-------

(!~OOO' s Omitted) Cu @ 42~ lIb. 

1 

10,000 

6,300 

4,')'. 0 
1,200 

9 

1,090 
Q 

5,200 
Q 

10 

Q 

Q 

10 

2 

25,000 

15,800 

4,840 
1,200 
3,250 

2,730 
i,340 

3,800 
1,000 

2,440 

1,930 

1,340 

Q 

3,270 

3 4 

25,000 , 25,000 

15,800 

4,250 
1,20() 
3,510 

2,730 
1,440 

15,800 

4,120 
1,200 
3,560 

2,730 
1,470 

1,000 1,000 

2,670 2,720 

10,630 10,600 

1,440 1, 4 70 

Q 1,010 
12,070 11,060 

5 

25,000 

15,SOO 

4,02C 
1,200 
3,610 

2,730 
2, 100 

I, 000 

2, 140 

9,970 

2,100 

5,930 
6,140 

6 

25, 000 

15,SOO 

3,<)00 
I, 200 
3,670 

2,730 
2, 320 

1,000 

-.980 

9,750 

2, 320 

6,340 
5,730 

7 

25,000 

15,800 

3,780 
1,200 
3, 720 

2,730 
2,350 

1,000 

2,020 

9,720 

l,S20 

6,260 
5,2S0 

25,000 

J. 5, BOO 

3,6 80 
I, :WO 
3,760 

2,730 
2,3')0 

1,000 

2,040 

9 ,630 

1,760 

6,600 
4,B40 

RETURN 0N INVESTMENT - 100'/0 EnUITY = 9. 0% AFTER TAXES 

PAYBACK PERlOD AT 70/0 DEBT INTEREST = 16,1 YEARS 

D. C. F. AT 100/, AFTER DEBT LEFAY1JiENT = $lS.1 MLLLlON 

9 

25,000 

15,800 

3,550 
1,200 
3,830 

2, 730 
2,430 

1,000 

2,060 

9,640 

1,440 

6,690 
4,390 

A C:-lANGE 0 :<' 11 IN COPPER P?IC E ·,;ILL CHANGE NET CAS'"'.' .AVAILABLE 

YR. 2-24- $0. 7 ~/iILLION IYR. 

10 

25, 000 

15,800 

3,430 
1,200 
3, 8BO 

2,730 
2,460 

I, 000 

2, 100 

9,610 

I, 150 

6,850 
3,910 

11 

25, 000 

15,800 

3, 320 
1,200 
3, 930 

2,73J 
2,490 

1, 000 

2, 130 

9,5 S0 

1,030 

7,1 SO 
3,430 

1.2 

25,0100 

15, eoo 

3, ZOO 
1,200 
3,990 

2,730 
2,530 

I, 000 

2, 150 

9 ,540 

880 

7,490 
2,930 

13 

25,000 

15, SOO 

3,0 80 
I, 200 
4,040 

2,730 
2,570 

1,000 

2, 180 

9,500 

720 

7,820 
2,400 

1 -,::. 

25,000 

15,800 

2, QO 
1,200 
4,090 

2,7 30 
2,6 0Cl 

1,000 

2,210 

9,470 

560 

8,180 
1,850 

15 

25,000} 

l5 , LOO 

2,o50 
1,20·) 
4 , 150 

2,73 :) 
2,6L!:8 

1,000 

2,230 

9,430 

390 

8,530 
1,290 

16 

25,0 00 

15, S 08 

2, 7 30 
1,200 
4,2 00 

2, 730 
2, 670 

1, 000 

2, 270 

9,400 

210 

8,920 
690 

17 

23,Q!,)0 

2,610 
1 , 200 
6, 'no 

·l) ;) 20 
~, 300 

2,~.OO 

1, 00:) 

3,5'{0 

18 

23,000 

2.,500 
J. ,200 
6,750 

-1,620 
,~, 330 

: ,000 

3,600 

10,6<30 13,050 

20 

930 
65 

1<;' 

25,00 0 

23,000 

2, 330 
I, 20;) 
6, 311 

4, 628 
4,370 

1,000 

3,620 

13,018 

20 

25,000 

23,000 

2, 260 
I , 200 
6,850 

-1, 620 
-1,410 

1,000 

3,660 

12,970 

21 

25,000 

23,000 

2, l50 
1,200 
6,921) 

4 , 620 
4,450 

1,000 

3,660 

12,930 

22 

25, 060 

25,060 

2,030 
1,200 
6, 940 

ll: , 620 
5,S70 

1, 000 

4,7 '::0 

13, 8 70 

23 

25,000 

27, 100 

510 
I, 200 
6,940 

4 , 620 
7, 510 

6,320 

14,970 

2 5, OO() 

27,100 

510 
1,200 
6 > ~)40 

~" 6 20 
7,51 0 

6, 320 

14, 9 70 

2 5 

SALVAGE 

15, 40 0 
8,070 

23, 4 70 



JI 
I 
I 
I 

YEAR 
OPERATIONS 

TONS NuLLED / day 

OPERATING PROFIT 

uEPRECIA TION 
DEVELOPMENT WRlTE.OFF 
DEPLETION 

INDIAN ROYALTIES 
TOTAL TAXES 

• DEFERREDINCON.LE 
CAPITAL EXPENDITUP.ES 

NET PROFIT 

NET CASH AVAILABLE 

CAPITAL R EPAY:MENT 

TAX SAVINGS DUE TO INTEREST 
WKITE-OFFS 

PRINCIPAL 
INTEREST 

10,000 

6,300 

3,560 
1,650 

9 

1,090 
Q 

5, 200 
800 

Q 

790 

Q 

790 
Q 

LAKESHORE idl'JE 
@ 40,000 7 U I' -CUSTCHvi SlviELTER ..... ~.--'. ----- ----_.- -

:;':AR1'.1JNGS PROJECTION - ---_ .. _--
---

($O OO's Omitted) eu @ 42¢/1b. 

2 3 4 5 6 7 Q 9 10 '-' 

25,000 25,000 40,000 40 ,000 40,000 40,000 40,000 40, 000 4 0,000 

16, 100 16, 100 27 ,000 27,000 27,000 27,000 27,000 27,000 27 ,000 

) 
10,170 7,360 7,040 6, 7CO 6, 370 6,030 5,710 5, 370 5,030 

1,650 1,650 1,650 1,650 1,650 1,650 1,650 1,650 1,650 

710 2, 000 6,430 6,580 6, 730 6,880 7, 030 7, 190 7,340 
I 

2,730 2,730 ~ , 360 4,360 4, 360 4, 360 4,360 4 , 360 4, 360 

295 830 2,650 2,710 3,875 4,385 4, ~~8 5 4,585 4,685 

7,300 7,800 
5,335 7,265 .,500 1,500 1,500 1,500 1,5 00 1,500 1,500 

545 1,530 '0, 870 5,000 4.· ,015 3,695 3,765 3,845 3,935 

60 5,275 H ,690 18,430 17, 265 16,755 16,655 16,555 16,455 

295 830 ~ , 65 0 2,710 2,465 Z,515 2, 190 915 620 

9 Q g 5,550 13, 680 14, 180 14,645 14, 390 . 15, 005 

235 6, 10-5 l3 ,34 0 15,590 6,050 5,090 4,200 3,080 2,070 

RETUi~N ON n'i·VESTlv.~NT - iOO% E ':.DTI'Y ::: 11. 6% AFTER T.A.XE3 

PAYBACK AT 7% DEi3~I~ INTEREST::: 10.9 YEARS 

D. C. F. AT 10% AFTER DEBT REPAY I'IiENT ::: $37.8 1v1ILLION 

A 1 ¢ C T-T.". ,7"" '.'., .. " , 
';7-YC::: }':U:CE OF COPP}!> .;,:j OU LD C ·-lANGE NET CAC" ~·i A VAlLA7) LE 

Y 1'- _ '; - 17 - .,) l . 1 Iv;1 ~_I .r..JON / /' !{ . 

11 12 13 14 15 16 17 18 

40,00 0 40,000 40,000 40,000 40,000 40 , 000 40,000 SALVAGE 

27 ,000 27,000 38, 600 38,600 38,600 45,200 45, 200 

':, 70 ·~- 4,350 4,02.0 3,690 3, 360 845 845 

1,650 ! , 650 1,650 1,650 1,650 !,650 1, 650 

7,490 7,650 11, 100 11, 100 11, 100 1l , 100 11, 100 

.<l.., ,360 I 4,360 7,710 7, 710 7, 710 7,710 ·7,710 

4,785 4,885 7, 72.5 7,885 8,085 12,930 12, 930 

3,900 24,7 0J 

1,500 1,500 1,500 1,500 1, 500 Q Q 9, ~SO 

4,015 4,105 6,395 _ 6,565 6,695 10,965 10,965 

16,355 16,255 17,765 21,505 21, 305 24,560 24,560 34,160 

305 

14,610 
1, 020 



1 

J 
1 
1 
J 

YEA,'\. 
·:)PE·.'.A TIOI\,S 

TONS iVlILLE D / day 

DEPRECIA TION 
DEVELOP1' .. LENT \: .' .ITE-OFFS 
DEPLETI ON 

lImIAN ROYAL';"IES 
TOTAL 'fAXES 

DEFEB3ED INC OiV.E 
C APITAL EXPEN:i)ITU~.F;S 

NET CASH AVAILADLE 

.1 CA P ITAL 1.~EFAY ;\iiENT 

.1 
JI 
~ I 

~ I 

~ I 

1 
1 

TAX SAVINGS DUE TO INTE .. '-E3 c
: 

WI,ITE- OFFS 

PEl i.\[ CI P .. t;~ L 
INT1~REST 

( "~JO ' ~ "L ') ~ \,... ' :3 JITli c::e..:.. 

1 2. 

-14 , 2;':>0 

10, 0 00 

6, 310 

2;1 7 .. 10 
1, ~~S O 

g 

1,090 
G 

5, 190 
q 

g 

30 

9 

30 

Z::>,0 0'J ~':'; , 0 00 

16".0 0 

4,~S0 

1, ~·O('· 
3, 3,~0 

2 ... ~ 
J I C. v 

1,4C;' 

7,7S0 
1, 00(1 

.{,,2.00 

,~ , 490 
1,480 
3,460 

2- ,720 
1, 42 5 

1,000 

2 , 57C1 2,605 

3J2S~· 1,055 

1, ~OO 1,425 

o 0 
4,690 2.,480 

5 

25,OO D 

16 ,2C :~ 

4, ~/10 

1, r-l-CQ 
3, 51~O 

2,72.:) 
1,655 

1, 000 

10,8L.:> 

71 ') 

11, 77') 

6 

25,000 

<~ , 180 
1, 480 
:; , (,00 

L., no 
2 ,2.7 0 

1,000 

1,950 

10, 210 

2,090 

6,960 
5,340 

Cu \0 42¢/).'u. 

7 

25 ,000 

16, 200 

·1 , 020 
1,480 
3 ,670 

2,72.0 
2,320 

1,000 

1,990 

10,160 

1,720 

7,030 
4,850 

t.5,000 

J.::' , (.OO 

? , (, 60 
~ , -=-::;» 
3,7010 

2,720 
<., 3 70 

1,000 

1-:;,11J 

1,650 

7, 400 
'1, 360 

PAY EACK PERIOD A"!: 7 % DEBT IN rfE~ EST - 13. 8 Y EAkS 

9 

25,000 

16, 7.00 

3,700 
I, '~3() 
;' .. G 20 

2,720 
2,42.0 

1,000 

2,06 0 

10,060 

1,580 

7,790 
3,850 

A CHA!': C:"C ::,::;' 1.¢ L :':::'PPEI, PRICE 'NILL C E .'.::iC E NET CASH A'IAILABLE 
YRS. 3-13 - ~;8. 7 J« LL~;)N tYRo 
YRS. 1·1- 27 - Sl.l ;v.I;~f..2.0N /YR. 

10 

16, 2:;0 

3, 540 
1, 480 
3 , $0.Q 

2, no 
2 , in o 

1,000 

2.,100 

10, 010 

1, 010 

7,660 
3, 360 

II 

16, 200 

3, 3~;O 
IJ ';! {~!) 

3 , 960 

;;; , 7 ZO 

Z,52 0 

1 J 0:) 0 

2, 14 0 

9,')60 

830 

8,010 
2,780 

12 

25, 000 

16, 200 

3,680 
. i, 430 

3, 8 30 

4 . 2· 

2, 390 

3, 000 

2,100 

3 , 90 

(,0 

6, 4 5 
2,205 

13 

25,000 

16 , 2 00 

4,010 
1,480 
3,6eo 

?, '( 2) 

2,235 

4 ,215 

2,075 

7,0 30 

520 

5,810 
1, 7·tO 

1-1 

40, 000 

27, 000 

3,720 
1,4[;0 
8 , 000 

4 , 370 
5,150 

7,820 
1,000 

-1- , zao 

8 , 660 

400 

7,720 
1,340 

15 

40 , 0:)·) 

27,000 

3,460 
1,4:3 0 
iJ ,l~~J 

4,370 
5, 2L~ ') 

1, J:JO 

4,.3GJ 

16,3S0 

240 

11,(75 
8)0 

16 

10,000 

27,000 

3,18 0 
1,480 
8 ,270 

4 , 370 
5,330 

1, 0·)0 

4,370 

16,300 

17 1"3 

40,OCO 40 ,0 00 

38,600 

2, 91J 
1, 480 

11,101) 

7, 40G 
8,5 ':; 0 

3, 0 70 
1, 00} 

7, 120 

32 , 600 

2,63·J 
1,4GO 
).1 ,100 

'( , ,~c 0 

D,74v 

1,000 

7,2 50 

17, 740 ~1, 460 

19 

40,OC.) 

? ., i::,() 
, .. , J_ v 

11,lOC) 

7, -10,) 
S, 27~) 

1,000 

7, 3 .';"') 

21, 32 J 

20 

40,000 

4i , 45 () 

5',10 
1, 4;":0 

11,10D 

7, 400 
11, 850 

9 

9,030 

22, 200 

21 

-10,0 00 

45 ,200 

5 ')0 
1,-1 20 
l1,lO O 

7,4 00 
13 , 830 

23,970 

;;:7. 

Z'; ,670 
7,000 

31 , (, 7 0 



YEAR 1 
OPERATIOl'.J'S 

TONS NIT LLED !d<1Y 25,000 

OPERATING PROFIT 16,050 

DEPRECIA TION 3,465 
DEVELOPlvLENT WRlTE .. OFFS 960 
DEPLETION 4,540 

INDIAN ROYALTIES 1, 750 
TOTAL TAXES 1,930 

DEFERRED INC01/IE 11,650 
CAPITAL EXPENDITURES 0 

NET PROFIT 3,405 

NET CASH AVAILABLE 72:0 

CAPITAL :;";,EP AY wLENT 

TAX SAVINGS DUE TO INTEREST 
WRITE- OFFS 550 

PRINCIPAL ~ 

INTEREST 1,270 

LAKESHORE AND VEKOL COWlBINED 
VEKOl~ PQRTION - CUSTOM S ME LTE R _ 

EAR1'l1NGS PROJECTION 

($000 1 5 Omitted) Cu@ 42¢/lb. 

2 3 4 5 6 7 0 a 
<.J I 

25, 000 IS, 000 15,000 15, 000 15, 000 15,000 15,080 15,000 

16,050 9,900 9,900 9,900 9,900 9,900 9,900 9,SOO 

3, 285 3,070 2,850 2,630 2,420 2,200 1,980 I, 760 

960 960 960 960 960 960 960 960 
4, 660 2,220 2,310 2,410 2,510 2,610 2,720 2,820 

1, 750 1,050 1,050 1,050 1,050 1,050 1 t 050 1,050 

2,925 1,415 1,475 1,545 1, 595 1,665 1,735 1, 795 

+4,650 
500 500 500 500 500 500 500 500 

2,470 I, 185 1,255 1,305 I, 365 1.1l5 1,455 1. 515 

10,875 11 J 585 6,875 t>, 805 6, 755 6,685 6,615 6,555 

825 640 425 300 175 40 

7, 360 10, 105 ,880 6,095 6, 345 1,985 
4,340 Z,120 ,420 1,010 585 140 

RETURN ON INVES" MENT - 100% EQUITY .. 16.6·70AFTER TAXES 

PAYBACK PE::UOD T 7o/u DEBT nrfE:lEST - 6. 3 YEARS 

D. C. F. AT 10% AFr ER DEB T RE2AY lY.lENT = $21. 1 Iv1ILLION 

A CHANG E O F l ~ H' COPPER F :?:CE YO/I L L CHAN GE NET CASH i .. \T AI LAB LE 

YRS. 3-13 .. $0. 35 Iv.uLLlON /Y-.: ....... 

10 

15,000 

11, 590 

1,550 
960 

3, 130 

1,050 
2,645 

500 

2. 255 

7, 395 

11 12 13 1L3: 

15, 000 15,000 15,000 SALV.AGE 

12, 620 12,620 12,620 

I, 330 290 290 

960 960 96 0 

3, 130 3.130 3, l3 0 

1,050 1,050 1,050 

3, 305 3,885 3,885 

7, 000 
500 Q Q 3, 020 

2,845 3,305 3, 305 

7, 765 7,685 7,685 10,020 



1:1 

Y£AR 
OPERATIONS 

TONS MILLED /day 

OPERATING PROFIT 

DEPRECIA TION 
DEVELOPMENT WRITE -OFFS 
DEPLETION 

INDIAN ROYALTIES 
TOTAL TAXES 

DEFERRED INCOME 
CAPITAL EXPENDITURES 

NET PROFIT 

NET CASH AVAILABLE 

CAPITAL REPAYMENT 

_ TAX SAVINGS DUE TO INTEREST 
WRITE-OFFS 

PRINCIPAL 
INTEREST 

1 

10,000 

6,900 

4,590 
1,220 

o 

1,090 
o 

6,500 
o 

o 

690 

o 

690 
o 

LA KESHORE MIN 
@25,000T.P .D. -WITHSMELTER 

EARNINGS PROJEC ION 

($000 ' 5 Omitted) 

2 

25,000 

17,400 

7,940 
1,220 
3,230 

2,730 
88 0 

9,800 
1,000 

'1,400 

2,990 

880 

o 
3,870 

25, 0 00 

17, 400 

5, 9 70 
1 ,2 20 
3,510 

2 ,730 
1, ·100 

1,000 

2,570 

12.270 

1,400 

o 
13. 670 

4 

25,000 

17,.;100 

5,780 
1,220 
3,560 

2,730 
1,450 

1,000 

2,66D 

5 

25,000 

17,400 

5,580 
1,220 
3, 610 

2,730 
1,500 

1,000 

2,760 

12,22) 12,170 

1,451.1 1,500 

o 2,240 
13,670 11,430 

Cu @ 42¢/lb. 

6 

25,000 

17,400 

5,380 
1,220 
3, 670 

2,730 
1,540 

1,000 

2,860 

12, 130 

1,540 

5,780 
7,890 

7 

25,000 

17,400 

5.180 
1,220 
3,720 

2,730 
2,300 

1,000 

2,250 

11,370 

2,300 

6,180 
7,490 

RETURN ON INVESTMENT - 100% EQUITY = 7.7% AFTER TAX 

PAYBACK PERIOD A T 7% DEBT INTEREST - 18.5 YEARS 

D.C.F. AT 100/, A FTE R DE BT REPAYMENT = $14.6 MILLION 

8 

25,000 

17,400 

4,980 
1,220 
3,760 

2,730 
2,540 

1,000 

2,170 

11, 130 

2,540 

6,610 
7,060 

9 

25,000 

17,400 

4,780 
1,220 
3,830 

2,730 
2,610 

1,000 

2,230 

11, 060 

2,610 

7,070 
6,600 

A CHANGE OF 1 ¢ 1)1 C OPP ER PRICE WILL CHANGE NET CASH AVAILABLE 
YRS. 2 - 24 - $0.7 MILLIONI YR. ' 

10 

25,000 

17,400 

4,580 
1,220 
3,880 

2,730 
2,690 

1,000 

2,300 

10,980 

2,690 

7,570 
6,100 

11 

25,000 

17,400 

4,380 
1,220 
3,930 

2,730 
2,770 

1,000 

2,37J 

10,900 

2.770 

8,110 
5,560 

12 

25,000 

17,400 

4,180 
1,220 
3,990 

2,730 
2,850 

1,000 

2,430 

10,820 

2,690 

8,510 
5,000 

13 

25,000 

17 ,400 

3,990 
1,220 
4,040 

2,730 
2,930 

1,000 

2,490 

10 ,740 

1,800 

8,140 
4,400 

14 

25,ODO 

17,400 

3,790 
1, 220 
4,090 

2,730 
3,000 

1,000 

2,570 

10, 670 

1,230 

8,070 
3,830 

15 

25,000 

17,400 

3,590 
1,220 
4,150 

2,730 
3,080 

1,000 

2,630 

10, 590 

1,040 

8,370 
3,260 

16 

25,000 

17,400 

3,390 
1,220 
4,200 

2,730 
3, 160 

1,000 

2,700 

10,510 

860 , 

8,690 
2,680 

17 

25,000 

25,000 

3,190 
1,220 
6,700 

4,620 
5,040 

;>,000 
1,000 

4,230 

11,340 

660 

9,930 
2,070 

18 

25,000 

25,000 

2,990 
1,220 
6,750 

4 , 620 
5, 120 

1,000 

4,300 

14,260 

440 

13, 330 
1, 370 

19 

25,000 

25,000 

2,790 
1,220 
6,810 

4,620 
5, 190 

1,000 

4,370 

14, 190 

140 

6,360 
440 

20 

25,000 

25,000 

2,600 
1,220 
6,850 

4, 620 
5,270 

1,000 

4,440 

14, 110 

I 21 

25,000 

~5'0 0 0 
2,400 
1,220 
6,920 

4,620 
5,340 

1I,000 

4,500 

14,040 

22 

25,000 

27,060 

2,200 
1,220 
6,940 

4,620 
6,430 

1,000 

5,650 

15,010 

23 

25,000 

29,100 

550 
1,220 
6,940 

4,620 
8,520 

1,000 

7,250 

15,960 

24 

25,000 

29,100 

550 
1,220 
6,940 

4,620 
8,520 

1,000 

7,250 

15,960 

25 

25.000 

19,300 
10,600 

29 ,900 



LA .. KE3 (-lORE .MINE 

0i 40,000 T. P . D. - ·1.;'iI ~,~,:-} S ME L TE R 

EARF:TI:CS P:!:..zOJECTIOH -_ ._ ._-
($000 1 s Omitted) Cu @ 4..201b. 

, 

YEAR 1 2 3 4 5 6 7 8 9 10 11 1Z 13 14 15 16 17 18 

,:)PERA TIONS 
TONS MILLED / day 10,000 25,000 2:;,000 40,000 40,000 40,000 40,000 40,000 40 , 000 40,000 40,000 40,000 ~J>OOO 40,000 LJ,O, OOO 40 , 000 <1:"::: , JOG SALVAGE 

OPERA TING PROFIT 6,900 17, 700 17,700 29,600 29,600 29,600 29,600 29,600 29,600 29,600 29,600 29,600 -11, 700 41, 70 0 41, 700 48, 300 <·0 ,3 ')0 

DEPRECIATION 4 ,080 13, 240 11,2.40 9,3eO 8,890 8,350 7,830 7,300 6, 79 0 6 ,290 5,780 5,260 "~, 74 0 4 , 230 3,710 1)40 9/:~0 

DEVELOP lViENT WlUTE .. OFFS 1, 730 1. ? 3-:) 1,730 1,73Q 1, 730 1, 730 1,730 I, 730 I, 730 1,730 1, 73 0 I, 730 1,730 I, 73C I, 730 I, 730 l ,7 30 

DEPLETION Q Q 92.0 6.430 6,580 6,730 6.380 7,030 7,190 7,340 7 , 490 7,650 11,100 11,100 11, 100 11 ,100 11,1;] :) 

I 

I'NDIAN ROYALTIES 1,090 2,730 2,730 4. 360 4.360 4,360 4,360 4 , 360 4,360 4,360 4 ,360 4,360 7, 710 7, 710 7, 710 7, 710 7,71 0 
TOTAL TAXES Q Q 380 2,705 2,820 3,650 4.?65 4,975 5,155 5,34 5 5,545 5, ',65 G,915 9,135 9,465 14 , 430 14 , <1:30 

DEFERRED INCOlvlE 6,500 9,700 Q 9,800 4,900 30, 9 00 
CAPITAL EXPENDITURES 800 5,330 9,665 1,500 1,500 1,500 1,500 1,500 1,500 1.-500 1,500 1,500 1,500 1,500 1,500 Q r. 12,120 .. 

NE~ PROFIT Q Q 7 00 4,995 5,220 4,780 4,035 4,205 4,375 4,535 4 ,6 95 4,835 7, 505 7,745 7,985 12,390 12,3')0 

NET CASH AVAILABLE -1,490 60 4,9 25 11, 235 20,920 20,0<)0 18,975 18, 765 18,585 18, 395 18 ,195 17,975 18,675 23,305 23,025 26,160 26,16 0 43, 020 

CAPITAL REPAYMENT 

TAX SAVINGS DUE TO INTEREST 
WRITE-OFFS 380 2,705 2,820 3,650 4,765 2,895 1,565 1,250 990 625 255 

PRINCIPAL -1,490 60 Q Q 9 12,165 16, 330 15, 360 14,930 15, 4 75 16, 095 16,64 0 n, 455 

INTEREST Q Q 5,305 13,940 23,740 11,575 7, 410 6, 300 5, 220 4 ,170 3,090 1,960 800 

RETU:~ .. N ON INVESTMENT - 100% EQUITY = 9.9% AFTER TAXES 

PAYBACK AT 7% DEB '':: INTEE.EST = 12.6 YEAkS 

)J . C. }:t-"\. P .. T 10% AFTEf, DEBT REPAYlVIENT = $32. 3 iVITLLION 

A If CI":~ANGE IN THE PRICE OF COPPER WOULD CI-iANGE NET CASH AVAILABLE 

Y k S • .:!: - 17 -$1. 1 MILLIC>H/ Y R . 



YEAR 
OPERA TIONS 

TONS l'vJLLED /day 

OPERATINC V1.0FIT 

NET PHOFIT 

DEPH.ECIA nON 
J)EVELOPl'vIENT 'vr:lTE - OFFS 
DEPLETION 

INDIAN ROYALTIES 
TOTAL TAXES 

DEFERRED INCO lvLE 
CAPITAL EXPENDI'.£'UI<.ES 

NET CASH AVAILABLE 

CAPITAL l'i.EPA'[ NlENT 

TAX, SAVINGS DUE TO INTEREST 
WRITE-OFFS 

PRINCIPAL 
INTEREST 

1 

-14, 288 
Q 

LAKESaORE AN::, \'EKO L COMPIi"E;:' --- . ~ --

EARNINGS ~:O::', OJECTION 

($OOO's Omitted) 

2 

10,000 

6 ,960 

4,260 
1,610 

d 

1, 090 
9 

6,500 
9 

- 630 

630 
9 

3 4 

25, G00 25,000 

n,758 

6, ~15 0 
1,610 
3,380 

2,72j 
I, to 5 

9,700 

17, 750 

6,200 
I,610 
3 ,460 

Z,720 
I 1,345 

1,000 1,000 

2., 3~5 7..# 415 

3,045 12,685 

1, 2CS 

9 
4,330 

1,345 

5 

25,O~O 

17, 75 ,) 

5,93C 
I, 61·J 
3,5?G 

2, 7/,0 
1,410 

1,000 

2,56C 

12,620 

1, 410 

14,030 

eu 6 42¢/lb. 

6 

. 25, 000 

17,750 

5,670 
1,610 ' 
3,600 

2,720 
1,465 

I, 000 

2,685 

12,565 

1,465 

1, 810 
12, 220 

7 

25,000 

17, 750 

5,420 
1,610 
3,670 

2,720 
2,105 

1,000 

2,225 

11,925 

2,105 

7,340 
6,690 

" u 

2:;,0')0 

17,750 

~J 160 
1,610 
:::,740 

:C,no 
L. J -1:L~O 

1,000 

2,080 

11,590 

2, ·1,'1,0 

7,780 
(" 250 

RETURN OI'! INVES'~ .Ei'iT - 100 % ECUITY - 9.40/0 AFTE.R TAXES 

};')A Y:3ACK PE:2.IC'·::; ~'~.~ 7% DEB T INTE.:,E::;r,~ - 15. 3 YEARS 

D. C. F. A'r 10 % AF)~'" DEBT REPL-~l'I.J~t..:"i' - $24. 9 1'vJlLLlON 

9 

2,5,000 

17,750 

4,910 
1, 610 
3,82,0 

2,720 
2,530 

1,000 

2.160 

11, 500 

2,530 

8,330 
5,700 

!\ 11. C)-TA"G E I"\j TY-''C' ":O'~IC'7 0"" '~O'P''''~'o, "'-OUL'" CHA'N~E N'';' ''j'' ~ ,',roy' "'-'/AILo...n; E ... 'r J.'..f ;. ,j.J.).;.} ••• ;\. I:.J .L ....... _ ~ ~._\. J \J ,L,;, •• '-'.L.l., ..... . J. .r r. L" .J..-l 

YRS. 3-13 - $0. 7 l'!JLLION /' YR. 
YRS. 14-21 - $1.1 L ILLION /' YR. 

10 

25,000 

17,750 

4,650 
1, 610 
3,890 

2,720 
2,630 

1,000 

2,250 

11,400 

1,790 

8, 140 
5,050 

25, 0 Ui") I 

17,7':," 

4, 3S' J 
1,6l :} 
3,'/60 

2,720 
2, HO 

1, 0:: 0 

11,2.') ,} 

1, ,11 0 

3, 150 
-4 ,5 50 

c_ 

, 12 

I 

2sl 000 

17,750 

4 ,690 
1: 610 
3,330 

2, no 
2,615 

3,000 

2, 285 

9,415 

1,240 

6,675 
3,980 

13 

25,0,)0 

17,750 

5,000 
1, 61 <) 

3,680 

2, no 
2,455 

4,215 

2,285 

8,360 

1,090 

5.940 
3,510 

40,080 

2~,60C 

''::',o:J) 
1,61 -:; 
G,OO:) 

.e;" 37:) 

6, OF; 

9, ceo 
I, 00:) 

5,010 

8,42,0 

no 

6,[:90 
3,100 

15 

40, ,j:';O 

29, 6:)0 

" ~ .. "\ 
i ' , ~;,. v 

1, G 1 0 

8 , 15C 

4,37U 
6, l L"O 

1, OGG 

5, EO 

18,090 

850 

16, 300 
2,bO 

16 

<0 , 0:)0 

2,9,600 

3,310 
1, 610 
B,2,70 

4,370 
6,290 

1,000 

5, 2,50 

17,940 

480 

16,910 
I, 510 

17 12 

40,000 ~C,OOO 

-11,600 

3,400 
1,6 10 

11, 100 

7,400 
9 , 81.,0 

.e;"COO 

1,000 

L~l,600 

3,000 
1,610 
U,100 

7,400 
10,040 

1,000 

8,450 

18,580 23,160 

liO 

4,705 
330 

19 

40,000 

41, 600 

2,600 
1, 620 

II, 180 

7,400 
10, 250 

1, 000 

8,640 

22,950 

20 

40,000 

660 
1,610 

11, 100 

7,400 
12,830 

10,850 

2<';,220 

21 

40,00:) 

48,200 

650 
1,610 

11, 100 

7, ·100 
14,760 

9 

12,,680 

26,040 

'2.2. 

:~ALt/AGE 

30,:"00 
9,070 

3),L?O 



]1 
I 

~ I 

I 
JI 

YEAR 
OPERATI ONS 

T""ONS MILLED I day 

OPERATING PROFIT 

DEPRECIATION 
DEVELOP!v1ENT WlUTE .. OFFS 
DEPLETION 

INDIAN ROYALTIES 
TOTAL TAXES 

DEFERRED INCO.ME 
CAPITAL EXPENDITURES 

NET PROFIT 
NET CASH AVAILABLE 

CAPITAL REPAY MENT 

TAX SAVINGS DUE TO INTEREST 
WRITE-OFFS 

PRINCIPAL 
INTEREST 

1 

25,000 

17,400 

4,·450 
990 

4,330 

1, 750 
2,030 

14, 300 
Q 

3,850 
680 

610 

70 

LAKESHORE A:ND VEKOL COMBlf.I~D 
VEKOL POR TION - \/}r>: SlviELTER .. 

EAF..NINCS P:~OJECTION ------- ---------
($000 1 5 Omitted) Cu @ 42¢/lb. 

2. 3 4 5 6 7 8 9 10 

25,000 15,000 15,008 15, 000 15, 000 15,000 15, 000 15,000 15,000 

17,400 10,700 10, 7(1)0 10, 700 10, 700 10, 700 10, 700 10, 700 12,390 
I 

4,160 3,880 3,570 3, 280 2,990 2,680 2, 390 2,090 1, 790 

990 990 990 990 990 990 990 990 990 

4,450 2,010 2,100 2, 200 2,300 2,400 2, 510 2,610 3,130 

1,750 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,050 

3,060 J.,495 1,615 1, 715 1,815 1,935 2,025 2,145 2,935 

+5,700 
500 500 500 500 500 500 500 500 500 

2,990 1,275 I, 375 1,465 1,555 1,645 1,735 1, 815 2,495 

12,090 13,355 7,535 7,435 7,335 7,215 7,125 7,005 7,905 

1,545 860 60J 470 320 175 15 

6,775 11,525 6,255 6,455 6,665 6,865 660 

6,860 2,690 1, SCO 1,450 990 52.5 45 

RETU::HJ ON INVESTMENT - 100% EQUITY - 14.4% AFTER TAXES 

PAYBACK AT 7% DEBT INTEP.EST = 7.1 YEArS 

D. C. F. AT 10% AFTEJl\ DEBT REPAYl-.-1ENT = $20.1 Iv.[LLION 

A 1¢ CHANGE IN THE P5,ICE OF COPPER WOULD CHANGE NET CASH AVAILABLE 
YRS. 3-1 3 - $0. 35 MILLION /'lR. 

_ _ -------It_ 

11 12 15 14 

15, 00 0 15,000 15,000 SALVAG~ 

13,420 13, LQO 13, 420 

1, 49 0 375 375 

990 990 990 

3,130 3,130 3,130 

1, 05 0 1,050 1,050 

3,625 ' 4,240 4,240 

I 8,600 
500 ! 9 9 3, 720 

3,135 3,635 3,635 

8,245 
8,130 8,130 12, 320 
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APPENDIX I 

OPEN PIT RESERVES 

RESERVES 

T ons G rade % Cu 

Sulphide s -

Oxides -

STRIPPING RATIOS 

Sulphides alone 

Sulphides + Oxides 

168,454 , 000 

1 ILl: , 747 ,000 

6.92 :1 

3.71:1 

0.691 

0.639 
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SULPliIDES (Factor 12.5 Cu. Ft/Ton) Cut-off @ 0.4% Cu 

Section Tons Grade % Cu Tons Cu 
( 000) 

900 S 

600 S 

300 S 264 0.600 1,580 

0-0 7,560 0.892 67,450 

300 N 7,452 0.861 64,170 

600 N 9,732 0.798 77,630 

900 N 15,372 0.667 102,490 

1200 N 23,844 0 .770 183,490 

1500 N 17,616 0.826 145,520 

1800 N 23,304 0.686 159,780 

2100 N 22,104 0.714 157,810 

2400 N 22,948 0.680 156,060 

2700 N 9,684 0.627 60,680 

3000 N 552 0.500 2,760 

160,432 0.735 1,179,420 

Uncorrected 160,432 0.735 1,179,420 
Assay Correction 4% - 47 , 177 

160,432 0.706 1,132,243 

Dilution - 5% of 0.4% - e,022 0.400 32,088 

Expected :kill Eeads 168,454 0.691 I, 164, 331 



o~aDES' ~:?z!'Ct.Ol· 13 . 5 Ct.. . E't/ r::on Cut- off CD o . 4% eu 

Sec tion Ton s Gr ade % eu Tons eu 
(000) (000) 

900 S 

600 S 

300 S 1, 511 0. 43 6,500 

0-0 4,222 0. 4 33 18,510 

300 N 5,445 0.610 33,200 

600 N 5,877 0.561 32,990 

900 N 14, 199 0.510 72,410 

1200 N 9,477 o. 789 70,000 

1500 N 10,066 0.759 76, 4 30 

1800 N 12,054 0.347 102,070 

2100 N 12,499 1.01 125,800 

2400 N 11,344 0.932 105,710 

2700 N 11,665 0.738 86,040 

3000 N 5,956 0. 850 50,620 

104,315 0.748 7eO,280 

Uncorrected - 104,315 0.748 780,280 

Assay Correction 10% - 78,028 
104,315 0.673 702,252 

Dilut ion 10% of 0.30/0 10,432 0.300 31,296 

114,747 0.639 733,548 



- <. -

LOW GR!'!.":C :.-:·XIDES (F :::.ctcr! 3 . 5 Cu . Ft . / Ton) 

Sec ti on Tons Grade % Cu Ton s Cu 
(000) (000) 

0-0 22,576 0.29 65,470 

300 N 23,775 0.28 66,570 

600 N 22,842 0.23 63,960 

900 N 19,887 0.30 59,660 

1200 N 13,221 0.28 37,020 

1500 N 28,352 0.35 99,280 

1800 N 7,510 0.33 24,800 

2100 N 9.266 0.28 25,940 

2400 N 8,599 0.28 29,080 

2700 N 260 0.26 680 

156,2G8 0.30 472,540 

Oxides above 0.4% Cut-off (with expected high acid consumption) 

1200 N 4,933 0.43 21,210 

1800 N 10,799 0.49 53,210 
15,732 0.47 74,420 

--
TOTAL 172,020 0.318 546,960 

Uncorrected 172,020 0.318 546,960 

Assay Correction 10% 54 , 696 

172,020 0.286 492,2 64 



\"TASTE T O BE Iv.~ OVED 

Pit was de signed for a 4 50 slope . Additional tonnage 
of semi-consolidated sediments ("conglome r ate ") and alluvium, 
a lowing for a 32 0 slope, has been estimated. 

Alluviwn 
Low Grade Oxides 
I'Conglomerate II 
Rock 
Waste winin Oxides-Sulphides 
Added Conglomerate - Alluvium 

92,575, 000 tons 
172,020,000 , " 
423,559 ,000 II 

212,790,000 " 
18,721,000 " 

150, 000, 000 " 

1,069,665,000 tons 

Total tons to be moved - 1, 334,412,000 

Stripping Ratio: Sulphides only (1, 165,958/168,454 :: 6.92: 1 

Sulphides + High Grade Oxides 
(1,051,211/283,201) =3.71:1 
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APPENDIX II 

RESERVES FOR B LOCK C A VING 

SUMMARY OF EXPECTED ORE DELIVERED TO MILL 

Tons COEl~er COEEer 
(x'1000) % Tons 

Indicated by drilling 145,334 0.716 1,039,799 

Probable 21,706 1.078 234,088 

167,040 0.763 1,273,887 

Possible additional 41,122 0.730 300,267 

Note -

208,162 0.756 1,574,154 
= 

Ore indicated by drilling cover s only the section east 
of the fault which has been drilled off by holes spaced 
roughly 300 feet apart and includes ore within i 50 feet 
of the holes. Intersections less than 100 feet thick not 
included. 

Probable ore reserve includes ore indicated and within 
150 feet of three holes drilled west of the fault at depth. 

Possible additional rese rves i nclude extensions 300 
feet beyond the reserves indica t ed above to the north, 
south and west in areas not y et drilled . 
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UNCORRECTED RESERVES FOR BLOCK CAVING E. OF FAULT 

D. D.Hole Area Thickness Tons Percent Cu Tons Cu 
(x 1000) (x 1000) (x 1000) 

(12.5 c.!. It) 

(a) Blocks over 200' thiclc 

# 72 118 482' 4550 0 . 725 32.99 
69 170 587' 7983 0.963 76.88 
70 150.5 611' 7356 0.725 53.33 
59 114 .5 603 1 5523 0.710 39.21 
68 200.5 656' 10522 0.750 78.92 
55 166 562' 7463 0.701 52.32 
53 125 725' 7250 0.820 59.45 
27 102 311' 2538 0 . 461 11.70 
64 117 946' 8855 0.842 74. 56 
41 124 604' 5992 0.747 44.76 
43 132 . 5 643' 6816 0.760 51.80 
30 110 416' 3661 0.740 27.09 
1A 99 423' 3350 0.710 23.79 
56 132 1024' 10813 0.748 80.83 
40 75 572' 3432 0.548 18.81 
45 90 555' 3996 0.580 23.18 
39 124 247' 2450 1.480 36.26 

3 94 320' 2406 0.846 20.35 
58 145 295' 3422 0.530 18 .14 
48 139 471 ' 5238 1.122 58.77 
47 92'.5 425' 3145 0 . 695 21.86 
46 90 378" 2722 0.860 23.41 
37 145.5 214' 2491 0.888 22.12 
66 142 244' 2772 1.070 29.66 
71 173 356' 4927 1.000 49.27 

Total (a) 3171 129 , 673 102,951 

(b) Blocks from 100' to 200' thick 

42 81 ISO' 972 1.800 17.50 
5 96 146' 1121 1.540 17.26 

28 A 72 123' 708 1. 732 12.26 
38 116 107' 993 0.987 9.80 
29 100.5 120 1 965 1. 050 10 . 13 

Contld ••..•.. 
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D. D. Hole Area Thickness Tons Percent eu 
(x 1000) (x 1000 ) 

# 8 104 . 5 117' 978 1 .340 
51 118 185 ' 1746 1.050 
50 133 154' 1639 0.905 
52 121 .5 176' 1107 0.875 

Total (b) 943 10,229 

Total (a & b) 4114 139,902 

Overall Average Height - 139.902 x 12.5 = 425' 
4114 

SUMMARY - UNDERGROUND SULPHIDES 

Blocks Over 200 I: 

Blocks Under 200 1 : 

Tons 
Grade 
Height 

Tons 
Grade 
Eeight 

129,673,000 
.790/0 eu 
511' 

10,229,000 
1.19% eu 

136' 

Tons eu 
(x 1000) 

13. 11 
13 .33 
14 .83 
9.69 

122 .91 



- 4 -

ORE RESERVES FOR BLOCK CAVING 

SECTION E. OF FAULT 

Tons COEEer Co:eEer 
(x 1000) % Tons 

Uncorrected reserve from d.' drilling 139,900 0.824 1,152,420 

Assay correction - 40/0 - 46, ~9.7 
t 

\ ~ '" 
139,900 0.791 l,l06,32~ 

For caving 'on San Manuel system in three lifts: 

Ore lost in pillars 7,846 0.791 62 , 062 

132,054 0.791 1, 044,261 

Low grade stoped 13,280 0.350 46 ,48 0 

Ore to be mined 145,334 0.751 1,' 090, 741 

Ore not recovered @ 100/0 14,533 0.751 109 ,074 

130,801 0.751 981,667 

Dilution 10% of ,ore to be mined 14,533 0.400 58,132 

Expected rllill heads 145,334 0.716 1,039,799 
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ORE INDICP_TED '\ivEST O~ F~ULT (PROB.t\BLE RESERVE) 

(D. D. HOLES #57, 73 and 74) 

590' @ 0.730% Cu 
444' @ 1. 75% Cu 

D.D.H. it57 : 
73: 
74: 350' @ 1.05% Cu (partly est. ) 

Probable Reserves Tons COEEe r 
(x 1000) % 

D.D.E. #73 & 74 16,318 1. 441 
D.D.H. #57 4,564 0.730 

20,882 1. 286 

Deduct assay correction 4"/0 

20,882 1.234 

Est. ore lost in pillars 5 1/2,,/0 1,149 1.234 

19,733 1.234 

Low grade stoped 10% 1,973 0.350 

21,706 1.154 

Ore not recovered @ 10% 2,171 1.154 

19,535 1.154 

Dilution @ 10% 2,171 0.400 

E~ected mill heads 21,706 1.078 

COEEer 
Tons 

235,140 
33 ,317 

268,457 

10,738 

257,719 

14,175 

243,544 

6,905 

250,449 

25,045 

225,404 

8,684 

234 ,088 
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POSSIBLE R ESERVES 

Ton s COEper .CoEEer 
(x 1000) % Tons 

South End 6,860 1.040 71 ,344: 

North End 18,600 0.780 145,080 

West (South) 12,200 0.764 93,208 

West (North) 1,900 1. 24 0 23,560 
3<)-,560 0.842 333,1 92 

Deduct assay correction 4% 13,328 

39,560 0.809 319,864 

Est. ore left in pillars 5 1/2% 2, 176 0.809 17,593 

37,384 0.809 302,271 

Low grade stoped 100/0 3,738 0.350 13,083 

41, 122 0.767 315,354 

Ore not recovered 10% 4,112 0.767 31,535 

37,010 0 .. 767 283,819 

Dilution @ 10% 4,112 0.400 16, 448 

E?!Eected mill heads 41,122 0.730 300,267 
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APPENDIX III 

U NDERGR OUND DEVE LOPMENT COS TS 

PRIMARY UNDERGROUND DEVELOPMENT COSTS (25 , 000 Tpd .) 

FIRST BLOCK 

Haulage LevE:l 
Main "Drives 
Crosscuts 

Service Level 
Main Drives 
Crosscuts 

SECOND BLo'CK 

Haulage Level 
Main Drives 
Crosscuts 

Service Level 
Main Drives 
Crosscuts 

6.960 1 

4 . 140 1 

4.290 1 

2.030 1 

10.450 1 

10.780' 

6.110 1 

4.220 

@$llO 
@$110 

@$100 
@$100 

@$1l0 
@$110 

@$100 
@$100 

APPROXIMA TE TONS DEVELOPED 

First Block = 
Second Block= 

765, 600 
455,400 

$ 429,000 
203,000 

$1,149,500 
1,185,800 

$ 611,000 
422,000 

$1 ,221,000 

$ 632,000 
$1,853,000 

$2,335,300 

$1,033,000 
$3,368,300 

21,000,000 TONS 
89,000,000 TONS 

(TONNAGES INCLUDE DILUTION) 

NO. OF 160 1 x 180 1 STOPING BLOCKS DEVELOPED 

FirstBlock = 33.7 
Second Block = 73. 6 

NOTE: Developnent outside ore blocks for acce ss, v entilation s & Haulaze . 
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COST OF STOPE DEVELOPMENT PER STOPE BLOCK 

Cost of devel oping a stoping block 160 1 x 180 I, as at San Manuel 
including haulage drifts and all work above haulage level. 

ESTlMA TED COSTS 

Raising 
Drawpoints 
Finger raise s 

Crosscutting 
Haulage eros scuts 
Access drift 
Grizzly drifts 

Undercutting 

9 6 @ 1 5 I = 1. 440 I 
24 @ 60 I = 1 . 440 I 

2 @180 1 = 
1 @180 1 = 
6 @140 1 = 

360 1 

180 1 

840 1 

Slashing 14,000 tons (break only) 

TOTAL PER BLOCK 

@$ 75 = 
@$ 75 = 

@$1l0 = 
@$100 = 
@$ 90 = 

@$ 1 = 
@$ 1 = 

$108,000 
108 , 000 

$ 39, 600 
18 ,000 
75,600 

$114,000 
$ 14,000 

$363,200 

Tons developed per vertical foot = 2,300 t ons 

Stope Height 
100 1 

Stope dev. cost/ton 

, 200 1 

300 1 

400 1 

500 1 

600 1 

700 1 

800 1 

900 1 

1000 1 

-', 

$1 . 580 
0.790 
0.525 
0 .395 
0.315 
0.263 
0.225 
0.197 
0.175 
0.158 

Average height of reserves = 425 1 Cost = 37. 2 £It on 

Average height of first block = 257 1 

Average height of second block = 500 r 
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DEVE L OPMENT COSTS - FIRST &: SECOl\TD BLOCKS (F OR 25, 000 T . ID . ) 

F IRST B L OC{ 
Tons d evelop e d ::: 21, 000, 000 
Stoping blocks developed;: 33. ? 

Main drives, haulage & service levels $ 1,194, 600 
Crosscuts to stoping area 658,400 

1 , 853 ,000 
Stope development 33.? x $363,200 12,240,000 

$14,093,000 

SECOND BLOCK 
Tons developed::: 89, 000, 000 
Stoping blocks developed::: 73. 6 

Main drives, haulage & service levels 
Cros scuts to stoping area 

Stope development 73.6 x $363,200 

AVERAGE 

$ 1,760,500 
1,607,800 

$ 3,368,300 
26,731,500 

$30,099,800 

Tons developed::: 110,000,000 
Stoping blocks developed ::: 107. 3 

Main drives, haulage & service levels 
Crosscuts to stoping area 

Stope development 107.3 blocks 

$ 2,955,100 
2,266,200 

$ 5,221,300 
38,971,500 

$44,192,800 

Cost ITon 

5.7¢ 
3. : ¢ 
8. 8¢ 

58. 3 ¢ 
67. 1 ¢ 

2.0¢ 
~¢ 
3.8 ¢ 

30.0 ¢ 
33.8¢ 

2.7¢ 
hl¢ 
4. S¢ 

35.4¢ 
40 .2 ¢ 
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APPENDIX IV META L L URG Y 

A. H. Ross & ASSOCIATES 
CON5ULT"'e CH(l.IICAL ~. /·ICTA LLURelCAL [IIeltIEERS 

1505·80 RICtll~OND STReET ViEST 

TORONTO I, ONTARIO, CANADA 

December 9, 1968 

----

CODe: 416-3(;6-1053 

CAB LE 'ROSSONTO' 

,McIntyre - Porcupine Mines Ltd. 
Suite 1200 
55 Yonge Street 

, Toronto, Ontario 

Re: Arizona COPer: I>.coject 

·Dear Eric: 

This letter \'1ill confirm OUT telephone conversation of 
December 6, 1968, in vlhich we fonlarded to you a very preliminary order
of' m:agni tude estimate of capital and operating costs for vat-leaching 
and cementation of' an oxide copper .deposi t in Arizona. 

The terms of reference for the estimat'es, as discussed at 
OUT meeting on Decembe,r 5, 1968, were , as fo110l'1S: 

- Treatment rates: 

Ore grade: 

- F10vlsheet: 

Recovery of copper: 

1. Flovlsheet 

10,000 and 15,000 tons per day 

0.67 percent copper 

Vat-1eachhlg follo-vled by cementaUon 
of the copper from pregnant liQuor 

as indicated in limited test data 
supplied by McIntyre - Porcupine 
Mines Ltd. 

As shO\'711 in the attached flO\qsheet) 'Ide have detailed a sl:i.me treatment 
circuit \'rhich in OUT opinion should be included in ' the estima.tes to 
guarantee satisfactory operation of the vats, until test \'lOrk can prove 
it to be unnecessary. 

/2 
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I 
Yu' . K. ' Johnson 

He have est.:i.mated. the cemelltat:Lon of copper on the b2,sis of Kennecott · 
type precipit.at.ion cones, in vieH of the reported improvements in 
costs ancl metallurGY. 

2. Metallurgy 

The overall recovery of copper i n the operation has been estimated at 
65 percent, from are conta:Lning 0.67 percent copper . 'l'his estimate is 
based on the agitation-leaching data for test hole P-53, which VIas the 
only appl:i.c,able data available, and makes an allo\vance for the 10l'ler 
grade of ore and the possible ineffici encies of vat l eaching. 

The major reagent consumptions I'rere estimated at -

6.0 lb 93% sulphuric acid per lb copper recovered 
(based on the test data) 

1.5 lb iron scrapper 'lb copper recovered 
(industry experience) 

3. Unit Costs 

The follmring unit costs I"ere used as being applicable in Arizona : 

Labour $3 .50 per hour ' including overhead 

Acid $3).00 per ton (93% ) f.o.h. mine-site 

Scrap iro,n $50.00 per ton f. o. b . mine- site 

Power l¢ per KVTH 
, , 

Vlater 20¢ per iooo gallons 

L~. Capital Cost Estimate 

The capital estimates cover the follovTing basic plant : 
I 

three stage crushing 

storage of crushed are in a stockpile ,vith a tunnel 
reclaim system 

- agglom~ration> tripper and distribution conveyor 
system for 10acUng vats 

- complete vat system 

... /3 
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I 
Mr . E. : Jolmson 

- clam- shell 1.1.t110acHng syst em for l eached ore 

- slime separation and leach5_ng system 

storage tanks for various grades of copper l iquor 

- precipi t s,tion cones for copper recovery 

- conveying of t ailing to disposal area. 

Not includea in t he estimates are : 

offices, service buildings 

- roads 

tailing dam 

The capital estimates for the two treatment rates are tabulated: 

10,000 TPI,2 15200 TP~ 

Crushing and Vat Leaching $15,000,000 $19,100,000 

Slime Leaching 1,500,000 1,800,000 

. Cementation 900,000 1, 200,000 

Total $17, ~.OO, 000 $22,100,000 

. 5. 9pera.ting Costs 

'The esJ\iimated direct cost of operation for the tHO treatment rates being 
considered is detailed as fol101vs: 

._. _. _ . Cos!._per ton .of _Or~ __ _ 
10,000 TPD 15,000 TP~ 

Supervision $0 .023 $0 .015 

'Assaying and Sampling 0.016 0.010 

Crushing and Conveying 0.073 0.060 

Leaching 0.090 0.067 

Cementation 0.020 O.OlLI 

. . . / It 
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Par:re - · JI u . 

DeceJllb~r 9, 1968 
!orr. E. ! Johnson 

Cost .1221' ton Ol~ Ore (Contil11.1.eill. 
10,000 'l'PD 15,000 TPD 

Maintenance . $0 .223 $0 .193 

Reagents 1·319 1.319 

Hater 0.011 0.011 

Tailing Dam . 0. 035 0 .035 

Total cost per ton of ore $1.810 $1. 724 

Further costs appl lcable to the operation are : 

smelter charges at approximately 7¢ per Ib copper in cement 

.. - freight to the smelter 

- Arizona state tax at 1. 5 percent. of net smelter return 

- normal corporation taxes and royalties 

administration, insurance and sales expenses. 

6. Qualifica t:i.ons 

These estimates "of capital and operating costs have been prepared at 
short notice from readlly avaj.l able data on the basis of limited 
metallurgical informat ion , and should be used only in the context of 
a very preli minary order-of-magnitl.1.de appraisal of a leaching operation . 
A program of met allurgical testing '.-Toulq. be required and more detailed 
cost data vlould have to be developed before a reliable feasibility 
study could be made. 

The amenability of this ore to an acid vat-leaching operation has not 
been established. Certain Arizona ores have been found to be u .... '1sui table 
for a straight vat operation, due to the blinding of the Ol'e during 
·leaching. Such a condition decreases further the normally i nefficient 
flo,"1 of liquor through " a bed of ore . 

In regard to these factors , a separate slime circuH has been i ncluded 
in the estir{Iate. 
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The recovery of copper in a vat operat ion is dependent on the efficiency 
of the liclUOl' flm'l as \'lel1 ' as the lea~hability of the ore. ConseQuently, 
the recovel'y of copper from such an opel'ation can only be estimated '\'lith 
reservation, in the absence of pilot plant data .. If a pilot plant study 
of vat leaching is not possible, laboratory scale test \'lork 'dou~d permit 
confident scale-up to a c Olmnercial operation of only those flo\'lsheets 
employing 'agitation leaching of the ground ore. 

We appreciate the opportunity to be of service to you.r company 
in this matter, and \'1e v10ul d be plea~ed to .' have you ~ontact us, if ';ole can be 
of any further assistance. 

KRR:mm 
Enclosure 

Yours very truly, 

K. R. Ra'l'11ing, P. Eng. 
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COPPER LEACHING 

Copper minerals occurring in oxidized depo s its are not 
amenable to conc entration by flotation as are sulphide s . Provided that 
the deposit does not contain excessive amounts of carbonate or cla y or 
slirne, the metal con be recovered by leaching with sulphuric acid. 
Oxide ores not amenable to sulphuric acid leaching are in som.e instances 
being treated by the segregation process. This process eluploys calcining 
.at 1500 - 1700 0 F in the presence of salt and coke to produce metallic 
copper which is recovered by conventional flotat~on. 

Detailed co st ·infonuation on leaching operations is not 
readily available. Each operation becomes an individual problem because 
in each ca$e amenability to the process is governed by the nature of the 
mineral constituents associated with the copper and the reaction of those 
minerals to the acid leach. These in turn, govern acid consumption and 

. Uletal recovery. The solution to each problem can be arrived at only by 
careful and complete te sting of bulle sample s and by sound planning towards 
efficient operations. 

In order to point out these facts in somewhat greater detail, 
. a number of applications of the sulphuric acid leaching process will be outlined. 

COPPER DISSOLUTION 

Sulphuric acid leaching is applied to the leaching of oxide 
copper contained in dump or strip waste material and as well to m.aterial 
which can be profitably mined and treated as copper ore. The criteria 
which govern the profitability of a leaching operation are acid consumption 
and D;letal recovery. 

The process has been applied in (a) dump leaching 
(b) heap leaching 
(c) vat and tank leaching 
(d) L-P-F (leaching-precipitation 

-flotation) 
(e) microbiological leaching. 

continued 
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Copper Dissolution 

(a) 

(b) 

. (c) 

D'ump Leaching i.s used to recover copper from various types 
of waste. It requires low capital investment, low labor charges 
and little close supervision. It is simple and continuou s in ' 
operation. Recoveries are low. Chemical r eactions in dump 
leaching are complex and recently, studies have been undertaken 
to learn more about them and to try to reduce react ion ' time and 
increase recovery. 

Heap Leaching is applied to ores which have been mined for the 
purpose of leaching. Metal pr.oduction time is measured in months. 
Recoverie scan nevei' be accurately forecast and will never approach 
that of either conventionally milled sulphide ore or vat-leached 
sulphide ore. In heap leaching the operator accepts low recovery 
in excpange for 10vI capital cost. A thorough test program must 
be carried out beforehand to ensure that high-acid consuming 
materials are not present and that the heap does not degrade and 
blind. Sites fo:r heaps must be c arefully selected, to minimize 
acid loss. 

Ideally, recovery is best forecast by leaching a test heap of 
the ultim.ate height. Freqnently this is impossible or too costly 
and as an alternative, tests are frequently made in columns 16-20 
ft. high by 4 - 5 ft. in diameter. In either case, the amount of 
material required necessitates bulk sampling from the ore body . 

Vat-Leaching is applied to ores which can support the higher 
capital and operating cos ts incurred by the installation of large 
vats and ancillary equipment for loading and unloading them and 
hauling the residues to the waste dumps. The ore is crushed in 
conventional equipm.ent to 7/16 inch size, prior to leaching. 

Anaconda's Weed Heights plant in Nevada is a recent vat leaching 
installation. Here, the crushed ore is loaded in to one of eight 
vats, each holding a char ge of 12300 dry tons . . 'rhe tanks measure 
120 ft. by 135 ft. by 19·Jeet and. are constructed of reinforced 
concrete and lined with asphaltic m.astic. The ore is dropped into 
the tanles through a grid of wooden slats. It is bedded in six 
layers, each about 3 ft. thick, over only one third of the tank area 
at a tirne, to ensure that there will be no 'segregation in the ' tanks, 
no complete blanket of fine s and therefore no channeling of 
solution nor complete blockage of circulation. 

continued 
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Copper Dis solution 

(c) 

(d) 

(e) 

Acid of 93% stren gth is f e d to the vats along with air-lifted 
strean'lS of proce s s leach solution. Leach solutions progress 
from low grade to high grade tanks by gravity and by pumping. 
Reaction time is 120 hours and recovery is reported at 92%. 
Bedding time for a 12300 ton charge is 15 hours and unloading 
time by 8 ton clamshell, is 14 hours. Leache d material is 
hauled to the dUlnps in 55 ton truck s . Acid consmnption is 
67 lbs. H2 S04 per ton of ore bedded or 4. 80 lbs. per lb. of 
copper precipitatedo 

In other operations coppe r extraction is reported in the 60-70% ' 
range. , Steps taken to irnprove extraction in vat leaching include 
de- sliming to prevent sealing of the bed followed by treatment of 
the slimes in agitators or pachuca tanks. 

Tank Leaching employs ·conventional agitation circuits for 
treating oxide oreso The capital cost is relatively high which 
is offset by maximum recoverieso It is generally used as 'an 
ancillary to other operation s. 

L-P- F- (Leaching -precip itation-flotation) utilize s a leaching step 
as one phase of a sulphide flotation operation in which oxide ores 
are present. At Kennecot ' s Hayden plant, the ore is ground and 
passed through leaching drums, , in which the pulp is made acid 
with sulphuric to 1. 5 - 1. 7 pH. Treatment time is 10 minute s 
and acid consumption is 8 lbs. per ton of ore. Dis solved copper 
is precipitated with sponge iron and then re'cover'ed by regular 
flotation. Sponge iron is made from pyrite which is recovered 
in milling operations. 

Microbiological Leaching utilize s the bacterium, Thiobacillus 
ferrooxidans (T. Ferrooxidans) for the oxidation of sulphide 
minerals. The oxidation process is accelerated by the bacteria, 
which use the energy for growth and reproduction. Environmental 
conditions for the bacteria are 'more restricted than for a chelnical 
process. Reaction rates increase as the particle size decreases 
to 400 mesh. Finer size is not rate- controlling. Environmental 
controls include pH, oxygen, carbon dioxide and nutrient supply 
and temperature. The best pH range is between 1. 2 and 3. O. 

continued . 
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Copper Dissolution 

(e) Oxygen is best supplied by inte rmittent application of le a ch 
solution and by creating air currents through the dUnl,p or 
mine. Carbon dioxide supplies carbon which is essential 
for b a cteria gro\vth. Nutrients include pho sphate and 
amlTI onia which are tw o most cri t ic a l c01uponents. The 
opt imul1.'l temperature is 95 0 F. Above 104 0 F b a cterial action 
is inhibited. Bacterial action has been recorded at 37 - 43 0 F, 
but at a slow rate. 

Bacterial action requires the presence of s'ulphur to produce 
the sulphuric acid leaching agent. Rate of copper release is 
slow and percentage extraction low, but the over-all oper'ation 

. is kept at a profitable level due to the large scale of operations. 

COPPER RECOVERY 

Having extracted the copper from the ore, it become s nece s sary 
to recover it in a marketable form. This is u sually done either by precipitating 
it as cement copper using iron as a precipitant or by the electrowinning processes. 
The production of cement copper requires the Ie s s cO,stly plant, but this is offset 
by higher shipping and sl1'lelting charges (including recovery losses) and less 
favourable marketing possibilities. The electrowinning process requir es a high 
capital investn'lent but eliminates all smelting and some shipping charges and 
commands a preferential n'larket for the product. 

Precipitation at Weed Heights is carried out in lar ge launders in 
cycles of four steps each. In the fir st, a charge of 80, 000 - 90,000 Ibs. of scrap 
iron is bedded uniformly into the launder sections. ' In the second, pregnant 
copper solution is pumped through pipes set in the floor, percolating upwa rds 
through the h'on until level with the upper surface of the iron bed. To assure 
maximum contact with the iron, the solution is never allowed to flow above the 
scrap. In the third the section is flooded with fresh water to remove the acid' 
and then drained and excavated. The recovered cement copper is trommeled 
for further washing and removal of unconsume d iron, tram,p luaterial and s a lts. 
Finally it is once more drained and dried on gas-fired hot plates. The production 
of high-grade cement copp'er, in a coarse, granular product, is best obta ine d 
by close control over soluti.on purity, strength, flow rate and distribtion. Of 

,equal importance, is the control of the type, gauge, uniformity and cleanliness 
of the ~ron precipitant. 

continued . ) . 
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Coppe r R e cove ry 

Drying i s c a rri e d out t o 15 % moi s ture, on ga s -fired hot plates. 
The fine modules of coppe r readily ox idize and it is almo st im pos s ibl e t o 
remove n~oi s ture without conver ting m e ta l t o oxide. 

Prec ipi tati on cone s a re e lnploy e d by Ken n e cot for re cove r in g 
c oppe r fron~ sol u tion. The cone s ar e 14 ft. in dian'1.cter by 20 ft. high and 
h oI 15 t ons 0 ... s h r edded s Cl'ap which i s charge d by ove rhea d con v eryor a nd 
travelling tripper. The solution is fed from t h e bottom and i n j ected through 
nozzles into t h e m as s of iron . Inj e ction of the solution has the effe ct n o t only 
of rapidly p r e cip ita ting copper, but also of r emoving the m etallic coppe r from 
the iron surface, thereby exposing fresh clean iron. -The pr ecip itation cone 
is a continuously operated unit that is self-cleaning. The copper precipitates 
accumulate on the sloped false bottom of the ta nk and are di s cha rged inter -
mitte:i1tly with the use of a pneumatically operated valve on a time cycle. 
Consumption of scrap iron is at the rate of 2 - 2. 5 lbs. per lb. of precipitate. 
The pJ:ecipitates are de-watered in pres s e s fitted with stainles s steel plate s 
and frames. After charging, the precipitate is washed and then blown with air~ 
There is some oxidation in lowering moisture to 12 - 15%. 

Electrowinning, a n ew electrolytic cell has been develope d by 
Continental Copper and Steel Industries. The cell is less sensitive than 
conventional ones, to impurities in the copper solution so requires les s prior 
cleaning of solutions. · Higher current density mak.e s pos sible lowe r c apital 
and operating costs. Under lab and pilot plant conditions power consumption 
varied between 0.85 and 1. 42 KWH per lb. of c 'opper, with current effi ciencies 
of 88 to 95 per cent. Copper solutions were reduced from 30 gms . copper per 
litre to 10. grams per litre compared with a typical drop of 5 gms. per litre. 
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C: L. P:::RKINS 
.,,,,IOA vIce "A[o:.IO[NT 

December 24, 1968 

Mr. ' A. J. Perry) Wanager 
Nanerals Division 
The Superior Oil Company 
6420 East 22nd Street 
P. O. Box 12/,87 
Tucson) Arizona 85711 

Dear :rva'. Perry: 

Folloving the announcement of a copper prospect on our 

L:J.keshore property) an interest in participating i,n the development 

of this property was evidenced by many compa:nies such as yours. 

This interest has continued, and has become more intense as meetinGS 

have been held with interes'ted parties ai1d detailed data has been 

made available. 

In order to expedite a determinat:Lon as to the develop

ment of this property and consequently commence operation at the 

earliest possible date) \,/e are now requesting th8. t proposals and 

plans for partid.pation be submitted in \,lritten form not late.r than 

Jamlary 15) 1969. Information on exploratj.ol1) sampling, etc. now 

being conducted will continue to be available until such time. 

Wr:; 'will, of course, consider any propc;>saJ. submitted) 

however, our general desires, as previously discussed '\'iith 'you, are 

listed below. 

1. A 50% interest to be carried durinG payout. 

2. A percentage of profits during payout. 

3. Minirmun cash payment in' lieu of a percentage of 

profi ts \'Iould cornmence after a mutually agree~l 

number of years from the effective date of 

participation agreement. 

It. A cash l)aYf:lent in addiJ;;jon to r eimbursement of 

acquisition and explo:ration cos ts incurred to 

date of participation azreement . 

5. A caJ.l on up to Ira, 000 ,000 p01.lI1cl s of coppi,;r per 

year. 
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In order for us to make a proper evaluation of your pro
posal, 'we also request submittal of your plans concerning future 
exploration,: exploration shaft and bulk sampling, mine developTilent \ .: 
method, mill capacity and installation, smelting of concentrates , 
and refinine and mar}::e ting the final product. Your proposal should 
include copies of your feasibility studies, geological , geophysical, 
and metalJ:ul'gical data. 

We appreciate the. interest \'ihich you have shm-m in our 
lakeshore property. After considering all proposals , we will advise 
'you if El Pal?o Natural Gas Company has any further interest in pur
suing your proposal. We reserve the right to reject any and all 
proposals, 

Yours very tru]Y, 

C"';£-/~ "---'"7. ~.../ 
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