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INTRODUCTION

The El1 Paso Natural Gas Company of El1 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. EIl Paso has
invited the Superior Oil Company along with other oil and
mining companies to bid on the property. Superior Oil in

turn invited Mclntyre to assess the merits of the Lakeshore
from the point of view of mutual interest,

Messrs. Parfitt and Plaxton of Meclntyre 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, Mclntyre resident
geologist, was of assistance through his knowledge of the
area geology. Superior Oil's minerals division office in

Tucson was 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, 000*(approxi-
mately their expenditure on the pProperty) and a share of the
net profits after return of capital investment., Latest
information on this subject is given in their lettér of December
24th to Superior Oil, which is included in the Appendix.

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




(s |
|

| -

]

| N

SUMMARY

The Lakeshore Mine 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 will be subject
to royalty payments.

Historz:

Oxide copper showings on the Lakeshore property have
been known 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, with 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 no~ under
review.

Work ane:

The current open-pit and plant operation is not
considered significant therefore is not covered in this report. EIl
Paso carried out a geophysical survey which resulted in anomalous
readings 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
ch1ps from several of the holes, 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 custom: lab are noted,.

#Nith the limited rock exposure apparently no surface
geological mapping has been attempted.



Geolo gy:

Southern Arizona lies within the Basin and Range
complex with its typical topography of abrupt rocky ridges and
wide flat valleys filled with sand and gravels, The Cretaceous to
Precambrian have been intruded by plutonic rocks of the Laramide
Disturbance., With few exceptiohs, presetitly known ""porphy#{"
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 Mountains which are comprised of
Older Precambrian schists unconformably overlain by younger
volcanic and sedimentary rocks. Precanibrian 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° to 30°,
Quartz-feldspar porphyry (monzonite) intrudes all rocks of the
sequence in the forin of dikes and sills with a considerable
thickening in the central portion of the drilled area, The source
of the intrusion would appear to lie to the west or north-west.
Diabase dikes and sills intrude the tactite and underlying quartzites.
Granite is exposed along the east wall of the oxide pit. This is
assumed to be part of the Precambrian granite stack. All rock
types exammined 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, chalcopyrite and bornite,
occur in all rock types but more selectively in the tactite., The
mineralized zone conforrn:s generally in strike and dip to the
geologic sequence, Values below the tactite at present drilling
limits are still in the 0. 3 to 0.4% range., Abave 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,

Potential mineral additions which could effect economics
are:

1) Mineralization of the same tenor extending
in the three open directions;
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2) An extensive chalcocite blanket in the area
west of the fault;

13) Mineralization below the limits of drilling
to date; -

4) A close-by mineralized monzonite stock,

Mining:

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 thickness,

Open Pit:

A pit was designed to mine 168,454, 000 tons of
sulphide ore averaging 0.69% copper after dilution. This pit would
be 1,700 feet deep with a stripping ratio of 6.92:1, Pre-production
capital, including $91, 000, 000 for stripping, would total $191, 000, 000.
With copper at 42¢ (U.S.) per 1b. 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. j

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 0.5%
copper and with allowances for dilution and ore lost in pillars, are
as follows: '



]

| S

Y * N - W

| S—

{

—d

Tons % Cu

Reasonably proven 145,334,000 0.716

~ Probable 21,705,000 1.078
! Possible 41,133,000 0.730
208, 162, 000 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 situations with and without a smelter were considered.

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

Test program

Underground development )

- Plant
Working Capital

Smelter

Add Working Capital

25,000 TPD

$ 2,382,000
18,531, 000

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

40,000 TPD

$ 2,382,000
24,250,000

$ 89,672,000

24,200,000
2,000,000

$ 26,632,000
70, 885, 000
12, 000, 000

$115, 872,000

$106,517, 000

26,600, 000
4,000, 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

Operating Profits Operating Profits

With Without With Without

Years smelter smelter Years smelter smelter
1-16 $1.99 $1.20 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



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 Newmont
companies. Here a sulphide deposit containing 74. 7 million tons
averaging 0.61% 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 were required’to bring it into production.
Newmont suggested that significant savings would be possible by
combining the two operations. 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 follows:

Years Vekol Lakeshore
1-4 (Pre-production)
5 25,000 TPD Nil
6 25,000 TPD 10,000 TPD
7-17 15,000 TPD 25,000 TPD
18-25 Nil 40,000 TPD

Capital requirements are estimated as follows:

Testing and mine development $ 31,271,000

Plant 77,487,000
$108, 758,000
Smelter 26,600,000

$135, 358,000

These amounts are exclusive of working capital and pre-production
interest,




Estimated operating profits for the joint operaﬁon are
as follows:

| ) Profit per ton
i 8 Years With smelter Without smelter
5 $1.99 $1.83
6 $1.99 $1.82
7-17 $2. 04 $1.86
18-20 : $2.11 $1.92
21-24 : $2.98 $2.75
25 ' $3.45 $3.22

Financial Analysis

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

. (1) 83)
Pre-production Years t0 Mean (4)
Capital 2) Pay Back Life D.C.F.
Situation (millions) R.O.I. @ 7% _ Years (millions)

a) Without Smelter:
Lakeshore alone:

@ 25,000 TPD $88.8 9.0% 16,1 24 $18.1
@ 40,000 TPD  $91.3 11.6% 10.9 17 % . $37.8
Lakeshore + Vekol:
Lakeshore $62.8 10.7% 13.8 20 $26.9
Vekol . _$37.8 16.6% 6.3 13 $21.1
Total ,
(40,000 TPD) $100.6 12, 0% 21 $48.0
b) With Smelter _
Lakeshore alone:
@ 25,000 TPD $114.3 7.7% 18.5 24 $14.6
@ 40,000 TPD $116.9 9.9% " 12.6 17 $32.3
Lakeshore + Vekol:
Lakeshore $83.5 9.4% ‘15,3 20 $24.9
Vekol $45.1 14.4% Tl 13 $20.1
Total
(40,000 TPD) $128.6 10.4% 4 | $45.0

Notes: (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%).




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

| IR
1?34 Equity Financing Return Total Cash Return
| Required on to Investor
Lﬂ Situation (millions) Equity (millions)
= a) Without Smelter:
m] Lakeshore alone:
B @ 25,000 TPD $24.5 12,1% $169.7
i @ 40,000 TPD $25,2 17.1% $193.9
3 | Lakeshore + Vekol:
& Lakeshore $21.6 15, 6% $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 effect of sharing earnings with El1 Paso, on a
formula which probably would apply, would be:

Rate of Return on Investment

El Paso's Share Lakeshore + Vekol Lakeshore @ 40, 000 TPD
0 12. 0% , 11.6%s 4 1,
10% 11.4% \ 10, 9%)0.
20% 11.1% 10.2%
CONCLUSIONS

It has reasonably been proven that an important body
of ""porphyry' copper mineralization exists on the Lakeshore property.
The possibility of finding additional tonnage is good.

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

=
-
iy 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.




jt’ Rock characteristics are such that underground block-
caving appears practical and that the system used at San Manuel
M can be applied with modifications.

g ' The financial analyses show that, at 42¢ copper and
N after paying Indian royalties, Lakeshore by itself provides at best

ELJ an 11.6% rate of return on capital invested. Return on investment

for a combined operation, Lakehsore and Vekol, is 12,0%. With

[ leverage, i.e. 75% debt-25% equity, return on equity for the

E combined operation reaches 17.9%. In all cases results are more -

favourable using a custom smelter.

The joint operation of the two properties appears the
more feasible situation. Although we have not considered the
economics of Vekol by itself, our figures indicate that at 42¢ 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
El Paso would make the situation even less favourable. However,
we consider that the Lakeshore property has possibilities for
improvement and that further exploration is warranted.

RECOMMENDATIONS

We feel that this mineral deposit will eventually be
mined; but our calculations at this time do not justify a recommendation
to invest in the property, particularly on El 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
 m - negotiations. The objective would be a working option with no
3& ' .- initial cash payment and all monies spent in the form of work done.

M J.. A, Plaxton ¢—) . .~/ #(13 P A
el P. O. Parfitt Lo [ gl

M o A
; T. L. Bedard Y/LM
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EL PASO NATURAL GAS COMPANY

LAKESHORE MINE

LOCATION MAP

PINAL COUNTY PROPERTY - ARIZONA
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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, and 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 pProduct in its fabricating business.
Finally El1 Paso Natural Gas Company acquired the property

“through its take-over of Naragansett and has continued the

reduction plant operation.

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

WORK DCONE 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-seated 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.

10
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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.

Drilling was continuing with three coring rigs and one
rotary drill. The latter has been used with few exceptions from the

collar down to significant copper values and then has been replaced
with a coring drill,

Metallurgical bench tests have 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
eEaTial

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-ccnsolidated and now are
known as conglomerates or fanglomerates (Gila Conglomerate).
In some mineralized areas the conglomerates are important as
locale of supergene or secondary enrichment; in others they are
significant only from the point of view of their required stripping
from above ore deposits at the old erosion surface,

The Lakeshore 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 Precambrian schists and gneisses unconformably overlain
by younger volcanic and sedimentary rocks. A roughly oval
shaped mass of Precambrian granite of several miles long axis
dimension intrudes the schists and outcrops aleng the west slope
of the range.

Geology of the Lakeshore Mine

The mine area is covered with a veneer of
unconsolidated alluvium and conglomerate varying in depth from
50 to more than 1,000 feet, The ncarest rock exposures are in
the present pit where the Precambrian granite and a small amount
of limestone altered to tactite and ovezrlain by "andesite' are
uncovered. Bedding in the tactite generally strikes north-south
and dips 50°-85° to the west, All rocks in the pit show a high
degree of fracturing and several fault structures are apparent,

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 rotary drilling has been used 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 (Newmont - Superior Qil 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) and that the Lakeshore 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 in diabase sills intruding the Quartzite and
a similar occurrence could exist on the Lakeshore below present
drilling limits,

Our interpolation of the Lakeshore geology is shown
on the accompanying sections and is based on the El Paso logging
and the several drill cores which we checked, The section from
surface to the depth drilled reads:

Aluvium - 50 to 100 feet in depth where noted.
Conglomerate - With interbeds of basalt flows. Could

be the Gila. Greatest depth noted is
1,800 feet,
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Andesite, Silicified Andesite, Andesite Breccia -~ As logged
do not offer any obvious correlation. Our
brief examination indicates at least two
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 25°9-30° with local flattenings.,
The porphyry intrusion appears to have entered from a westerly
or north-westerly direction in the form of numerous dikes and sill-
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 ""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 Ssctions 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,
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Mineralization

Primary sulphide mineralization in the form of
chalcopyrite and bornite occurs in all rock types, in attitude
generally conforming 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 0, 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 DDHs P-73
and P-74 which were still drilling at the time of our visit to the
property, DDH P-73 is reported to have a 444 foot section of
primarily chalcocite mineralization which averages 1. 7% copper.
DDH P-74 has a 200 foot chalcocite section grading 1: 28% copper.
Both holes are considered to be drilling in close proximity to the

interpolated 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, andis
relatively erratic in outline. The better values conform in
general to the sulphide zone and lie immediately above it. Above
this higher grade oxide zone there is an abrupt transition to a
large blanket of oxide material grading about 0,25% 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
present pit,

There is no appreciable zone of secondary enrichment
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

thicknesses 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.

14
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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.

FEASIBILITY

This report covers the potentials of open pit and
underground mining 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 - 10%.

In our examination, we obtained 10 of the El Paso
diamond drill-hole sample pulp rejects, 5 each of oxide and
sulphide sections. 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.

Metallur gy:

From the very limited metallurgical test work done on
the oxides (results from test work on cores and chips of two holes,
P-1 and P-53) and the necessity of a further very comprehensive
test program, this material cannot be considered economic at this
time. For the open pit mining study the oxides would have to be
economic for the method to be feasible. We have had metallurgical
consultants, A. Ei 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, Auand 1.70 ozs. Ag will be obtained.

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

Indian Rovyalties:

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: '

Royalty NSR /Ton Ore
5% up to $3.99
6% up to 4,24
7% 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.
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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 Casa Grande,
eliminating the cost of setting up a new towneite. 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. El Paso presently

have a permit to obtain water from points up to 3 miles from the
leased area.

PRELIMINARY 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,

18

Surface Diamond Drilling - 100, 000" @ $7, 00/1t, $. 700, 000

Underground Development -
Shaft 1,250' @ $500/4{t. $625, 000
Drifting (oxides) 1,000' @ $80/ft, 80,000
Drifting (sulphides) 2,000'@ $80/ft. 160,000
Core drilling

20,000'@ $5/£ft. _100,000 965, 000

Metallurgical 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 El1 Paso.

OPEN PIT MINING

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. Production 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,
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Pit Design:

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° 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 ton, but, at the same time, the final pit slope would have
to be flattened to 32°. 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 were 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.




Costs and Minimum Stripping Ratios:
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a) Estimated Costs without Haulage

Drilling 2¢/ton
Blasting 3¢/ton
Loading 4¢/ton
General 7¢ /ton

16¢/ton

b) Haulage Costs (assuming 100 ton capacity trucks)

Haulage Distance Cost
Material Av, Depth Slope @ 10% Level Total ¢/ton

Waste 300! 3,000 5, 000! g, 000! 9¢
Oxides 700! 7,000 3,000" 10, 000" 12¢
Sulphides 1, 300! 13, 000! 3,000" 16,000 19¢

Total Costs per Ton

Miaterial Haulage Balance Total

Waste 9¢ 16¢ 25¢

Oxides 12¢ 16¢ 28] AV. 28.5¢
Sulphides 19¢ 16¢ 35¢

Maximum Stripping Ratios at Pit Limits (Cu @ 37¢/1b)

Head % Cu i 0.8 0.7 0.6 0.5 0.4

Recovery lbs.(@90%) 14.4 12.6 10.8 9.0 7.2

Costs: 1\/)Lining1 -~ $0.35
. Milling ©0.85
Overheads 0.50

$1.70 $1.70 $1.70 $1.70 $1.70

Treatment? 1.35 1,19 1,03 0.87 0.7l

$3.05 $2.89 $2.73 $2.57 $2.41

Value @ 37¢ Cu 5.33 4,67 4,00 3,33 2.66

Operating Profit $2.28 $1.78 $1.27 $0.76 $0.25

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

Notes: 1 Excluding stripping cost
. 2 Smelting, refining and freight assuming custom
smelter
3 Assumed average stripping cost of 26.5¢/ton

20




Pre-production 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 carried down to an elevation of 900 feet above sea level,
or approximately 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 67. 0 million tons

it Conglomerate 100.0 L #
Rock 202.5 " "
Oxides 20.3 v "

el

389.8 million tons

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

Pit Reserves:

The pit limits and the diamond drill holes were plotted
on a series of cross sections at 300' intervals. 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 unsuitable 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 conversion factors were as follows:

o
——

3

| —

J
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. Sulphide ore 12,5 cu ft/ton
| Possible oxide ore 13,5 "
; Rock ("Andesite') 13.5 "
: Conglomerate is,9 "
1\ Alluvium 15,9 v m

e
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Assay corrections of minus 4% and minus 10% were

used on the sulphide and oxide material respectively. Dilution
allowances 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 168,454, 000 0.691
Oxides 114,747,000 0.639

Stripping Ratios

Sulphides alone 6.92:1
Sulphides + Oxides 3.71:1

Details of the above are given in the appendix.

Pit Economics (Sulphides only):

PIT OPERATING COSTS (LESS STRIPPING):

Drilling © 2¢/ton
Blasting - 3¢/ton
Loading 4¢/ton
Haulage (av. depth 1, 300") 19¢/ton
General 7¢ /ton
Total per ton of ore 35¢/ton

STRIPPING COSTS:

a) Total Stripping:

22

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

Alluvium 92.6 40! Ripping 13¢

Conglomerate 573.6 700’ Ripping 21¢

Rock 395. 5 300! Blasting 25¢

Oxides 104.3 700’ Blasting 28¢
1,166.0

$ 12.0
$120.5
$ 98.9

§ 29.2

$260.6
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At the stripping ratio of 6.92:1, the average stripping
cost is $1.55 per ton of ore.

b) Pre-production stripping:

Tons . Average Broken Unit Cost Total Cost

Material (millions) Depth by ¢/ton (millions)
Alluvium 67.0 40'  Ripping 13¢ $ 8.7
Conglomerate 100.0 300" Ripping 18¢ 18.0
Rock 202.5 300! Blasting 25¢ 50.6
Oxides 20.3 700! Blasting 28¢ 5
390.0 $83.0
Contingencies @ 10% 8,3
Total Capital required - $91.3

c) Production stripping:

Cost of stripping during production $177.6
Cost per ton = $1,05
TOTAL OPERATING COST:
With the $91, 300, 000 pre-production stripping
capitalized the operating cost is as follows:
mﬂj Per ton
‘_&Q Total mining cost without stripping $0. 35
: Stripping cost 1,05
,.....ﬂ Total mining cost $1.,40
pae Milling cost g .0.85
General overheads 0.50
| Operating cost before royalties $2.75
L
“.&.4
= OPERATING PROFIT (@ 42¢ Copper)
wy
il Head grade = 0.691% Copper = 13.82 1lbs, /ton
Recovered 90% = 12,44 lbs, /ton
_‘ﬁj Concentrate grade Cu - 28.5%
Au - 0.11 oz/ton
""-"ﬂ Ag - 1.700z/ton
it
Ratio of concentration: 45.8:l
ml
il




Value of metals recovered per ton of conc.

Cu 570 1bs. @ $ 0,42 B $239.40
Au (0,90 x 0.11) @ $35.00 = 3.47
Ag ° (1.70-0.50)@$ 2.00 = 2,40

f $245.27
Treatment Charges @ 7.0¢/1lb. Cu = 39.90
Net Smelter Return per ton of conc. - $205,37

$4,48/ton ore

Operating cost before royalties = 2.75/ton ore

Operating profit before royalties = $1.73/ton ore

Calculation of Indian Royalty:

Assumed treatment charge @ 8,5¢/1b. $ 48,45

1]

Net smelter return per ton of conc. = $196.82
= $ 4.30/ton ore
Indian royalty assumed 7% of N.S.R, = $ 0.30/ton ore

Operating profit after royalty = - $ 1,43/ton ore

Capital Expenditures ~ Open Pit Cperation

Test Program ’ | $ 2,382,000

Pre-production stripping 91,300, 000 $93, 632, 000
Mine Equipment $10,500, 000
Mill 35,000, 000
Shops 4,000, 000
Office and Housing 3,000, 000
Water Supply 1,000, 000
Smelter 22,000, 000
Railroad 2,000, 000
$77,500, 000

Contingencies @ 10% 7,750, 000 85,250, 000

$178,932, 000

Working Capital 12,000, 000

$190,932, 000
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Summary

$1.43

Operating profit per ton after payment of Indian Royalty

$240,889, 000

Total operating profit - 19.2 years' life

Operating profit per year $12, 546,000

$130,000, 000

Value at start of production, discounted @ 7%

Capital expenditures required prior to production
(excluding pre-production interest)

$190,932, 000

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

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 1 1/2 years after stripping commenced. Using the
estimates provided for us by A. H. Ross and Associates,
metallurgical consultants, based on the limited information

. available from El Paso, the economics are as follows:

Total tons available = 114,747,000
Head grade = 0,639% Cu/ion
Recovered grade @ 65% = 0.415% Cu/ton

= 8.30 lbs/ton

Gross value: 8,30 lbs. @ 42¢/1b. $3.49/ton
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Operating costs:

Mining $0.28/ton
Leaching 1,72 /ton
Smelting 0.59/ton
Overheads 0.50/ton $3.09/ton

Cperating profit, before royalty $0.40/ton
Estimated Indian royalty
@ 5% NSR ' 0.15/ton

Operating profit after royalty $0.25/ton

5,250,000 tons/year = $1,315,000

The capital cost of the leaching plant is estimated at
$22,100, 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 this amount $5.7 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:

Opera.ting prOﬁtS (@ 42¢ Cu) ﬂl_q; (see page Zd) plus (‘..,
&

Sulphide ore: 168,454,000 tons @ $1.59 = $267.8 million

Oxide ore: 114,747,000 tons @ $0.25 = $ 28.7 million
. 283,201,000 $296.5 million
i
=i j
i Present value @ 7% discount =$162 million

m ,
- |
| | Capital Costs:

i
ol Cost for sulphide operation . = $190,932, 000
*JJ : Reduction in stripping cost = 6,270, 000
| $184, 662, 000
-~ Cost of leaching plant ' = 22,100,000
2 ‘J Total for sulphide + oxide operation = $206, 762,000
JJT Unless recoveries from the oxides are considerably
A better than estimated above, pit operation is still uneconomic.
oy
j
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UNDERGROUND MINING

The sulphide zone which is to be mined is a roughly
tabular deposit of varying thickness and a generally westerly dip.
On the east side, where the orebody is relatively thin, the base is
at an elevation of 800' 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 orebody
approaches the fault, thicknesses tend to increase and one hole
shows over 1, 000 feet of ore-grade material. Approximate contours
of the base of the orebody 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 0.716% 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 0.850% 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 cost for stope development
and undercutting below a 180' x 160! block 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 orebody 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 as 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 result in some low grade
material being mined below the orebody and, in other cases,
some ore being left below the undercut. 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 the ore east of the fault in three
steps, undercutting the orebody at elevations approximately 500'
and 220' above and 40' below sea level as shown in the accompanying
sections. This will require opening up haulage levels at +425°,
+145' and -115', and service and ventilation levels at +485', +205!'
and -55' elevation. One or more additional pairs of levels will be

required for mining the down-faulted ore block to the west of the
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 35,000 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 sunk 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 orebody and would facilitate ventilation from the service
and hoisting shafts through the ore zone. All shafts would be sited
east of the 45° plane carried up to the surface from the east end

of the orebody 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.

The disposition of the ore on several levels makes it impractical
to place these two headings on different sides of the orebody.

Stoping blocks would be 180 long by 140' wide with 20!
pillars 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 start on the first and second level blocks
simultaneously and would proceed from 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. Itis assumed that no
caving can be started until all work within a plane drawn upward
at 45° 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, depéndent
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 less than 100 feet thick was considered,
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! 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 calculated above, a
probable reserve was calculated adjacent to three holes drilled
just west of the fault, and possible reserves extending an additional
300 feet were added to the north, south and west where the
boundaries of the ore zone are not yet delimited.
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To arrive at an estimate of the ore expected to be
delivered to the mill, the crude reserves calculated from the drill
hole averages were adjusted as follows:

1) Assays were reduced by 4%. 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 10%
. loss of ore not recovered and an addition of

10% low grade dilution.

Estimated reserves are summarized as follows:

Tons _Copper Copper
(x1000) T 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

208,162 0.756 1,574,154

Details of the blocks included are shown in the appendix.

Economics
Two production rates were considered:
1) 25,000 tons per milling day;
2) 40,000 tons per milling day.

The dispos‘iti.on of the ore as 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 first, followed by the probable and
possible reserves. Since these latter 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.




Operating costs at the two production rates are
estimated as follows:

At 25,000 TPD At 40,000 TPD

Development $0.465 $0.465
Mining Direct 0.850 0.850
Milling Direct 0.850 0.800
Overhead 0.484 0.410

$2, 649 $2. 525

CAPITAL EXPENDITURE - 25, 000 T/D

a) Preliminary Test Program

Surface Core Drilling: 100, 000' @ 7.00/ft.

Underground Development:

Shaft - 1250' @ $500/ft. $625, 000
Drifting (Oxides) - 1000' @ $80/1t. 80,000
Drifting (Sulphides)-2000'@ $80/ft. 160, 000
Core Drilling - 20, 000' @ $5/ft, 100, 000

Metallurgical Test Work:

Contingencies - lO%
Total Preliminary Test Program

b) Mine Development

lst Level: ‘
Main Drives - 11,250' @ $110/ft.
X-Cuts to Stoping Areas - 7, 550!
Stope Development (9 stopes - 4260'/stope)
Slashing for Double Tracking, Shops etc.

2nd Level:
Main Drives - 16,560' @ $110/f¢t.
X-Cuts to Stoping Areas - 6000' @ $107
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

31
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Brought forward $9, 325,000

Shaft Sinking:

Hoisting Shaft - 2,780' @ $1, 100/1t. $3, 058, 000

Service " 22,5000@$ 950/ft. 2,423,000

Ventilation "' - 2,550'@ $ 800/ft. 2,040, 000

$7, 521, 000

$16, 846, 000

Contingencies - 10% 1,685, 000

Total Mine Development $18,531, 000

Total Testing and Pre~-production Development $20,913, 000
c) Plant

Mine: Headframes, bins, hoists, etc. $5, 615,000

Mine equipment - 3,500,000

Compressors 800, 000

$9,915, 000

Mill - 25,000 T/D @ $1,400/T., D, capacity 35, 000, 000

Shops 1,320,000

Offices and Housing 6, 000, 000

Water Supply 1, 000, 000

Railroad - 30 miles to Casa Grande 2,000, 000

Total $55,235, 000

Contingencies @ 10% 5, 524, 000

Total Plant Without Smelter

Summary - Without Smelter:

$60, 759, 000

Pre-production Testing and Development $20,913,000
Plant 60,759,000
Working Capital 8, 000, 000

$89, 672, 000

Additional for Smelter

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

$24,200, 000
2,000,000 26,200,000

Total With Smelter $115,872,000
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SCHEDULE OF CAPITAL EXPENDITURES - 25,000 Tpd
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($ x1,000)
YEARS
TOTAL 1 2 3 | 4 5 %
Test Period
“Surface drilling 770 770 ;
Shaft sinking 688 688 §
Cross-cutting 264 - | 264 |
U.G. drilling 110 - | 110
Metallurgical tests 550 - | 550 |
2,362 ;
Shaft Sinking f
Service shaft 2,665 2,665 |
-Hoisting shaft 3,364 3,364
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 8,000
Total without smelter 89, 672 1,458 924 | 12,061 (23,431 [43,798 8,000
Smelter 24,200 500 6,000 |17,700
Add working capital 2,000 2,000
Total with smelter 115,872 |1,458 | 924 | 12,561 29,431 |61,498 10,000




CAPITAL EXPENDITURE - 40,000 T/D
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Working Capital

Total Without Smelter
Additional for Smelter
Additional Working Capital

Total With Smelter

$26, 600, 000
4,000, 000

Preliminary Testing (with 10% contingencies) $2,382,000
Mine Development:
l1st level $5, 375, 000
2nd level 6,091,000 $11,466,000
Shafts
Hoisting shafts (2) $6,116, 000
Service shaft 2,423,000
Ventilation shaft 2,040, 000 10,579, 000
$22, 045, 000
Contingencies @ 10% 2,205,000 24,250,000
Mine Plant
Headframes, bins, hoists, etc. $ 7,615,000
Mine Equipment 4,800,000
Compressors 1,000, 000
$13,415, 000
Contingencies @ 10% 1,342,000 14,757,000
Mill (including contingencies) 42,828,000
Shops 1,500,000
- Office and buildings 8, 000, 000
Water supply 1, 600,000
Railway 2,200,000

$97,517, 000

12, 000, 000

$109, 517,000

30, 600, 000

$140,117, 000
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SCHEDULE O CAPITAL EXPENDITURES - 40,000 Tpd.

$x1,000)
YEARS
"ITEM TOTAL 1 2 3 < 5 6 i 8 9
Test Period 2,382 |1,458|924
Shaft Sinking 11, 637 - - | 6,029 2,244 - 11,682 }1,682
Development 12,613 - - -| 3,410 6,848 800 800 785
Mine Plant 14,757 - - 2,880 4,177 3,850 -11,850|2,000
Mill v 42,828 - - 500 | 9,500{30,000 - -12,828
Surface Plant 1,500 - - 500 | 1,000 - - - -
Office & Heating 8,000 - - -12,000| 5,000 -11,000 -
Water Supply 1, 600 %, - 1, 600 - - . = -
Railway 2,200 - - 1,100 1,100 - - - -
97,517 |1,4581924 {12, 609 (23, 431 |45, 698 8001} 5,332 {7,265
Working Capital | 12,000 3,500 4,500 4,000
TOTAL 109,517 |1,458(924 112, 609 {23, 431 45,698. 4,300|9,832 | 7,265 | 4,000
Add:-
Smelter 26, 600 500 6,000{17,700 | ° 2,400
Working Capital 4,000 1,000{ 1,500 1,500
TOTAL
_‘ With Smelter 140,117 |1,458(924 {13,109 {29, 431 63., 398 15,300(11,332 (9665 5,500
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Mining Schedules

a) For 25,000 TPD rate:

Years TPD Grade

1 10, 000 0.716% Cu
2-16 25,000 0.716% Cu
17-24 25,000 0.850% Cu

b) For 40,000 TPD rate:

Years TPD Grade
1 10, 000 0.716% Cu
2-3 25, 000 0.716% Cu
412 40, 000 0.716% Cu
13-17 40, 000 0.850% Cu

(No development in last two years)

Operating Profit - 25, 000 TPD (Copper @ 42¢/1b.)

a) Years l-16

Head grade = 0.716% Cu ' 14,32 1bs. /tan
Recovered 90% 12,89 lbs, /ton
Concentrate grade < Cu 28.5%
Au 0.11 ox. /ton
Ag 1.70 ox. /ton

Ratio of concentration = 44,2:1

Value of metals recovered per ton of conc.

Cu 5701bs. @ $0.42 $239.40
Au (0.90x 0.11) @ $35.00 3.47
Ag (1.70-0.50) @ $2.00 2.40
(1) $245.27 1)
Treatment charges (@ 7.0¢/1b. Cu) 39.90(@ 8. 5¢/1b$ $ 48.
Net Smelter Return:-per ton of conc. $205.37 $196
-per ton of ore $ 4.64 $ 4.
Operating cost per ton(z) 2.65 2,
Operating profit per ton(?) $ 1.99 $ 1.

45

.82

45




37

b) Years 17-22

.82
.28

.65
85

.28
18

.10

Head grade = 0.850% Cu 17.00 1bs. /ton

Recovered @ 90%. 15.30.1bs. /ton

Concentrate grade 28.5%

Ratio of concentration = 37.3:1

Net smelter return: per ton of conc. $205,37 $196
per ton of ore $ 5.51 $ 5

Operating cost per ton(2) $ 2.65 $ 2

Operating profit per ton(?) $ 2.86 $ 2

(c¢) Years 23-24

Head grade = 0.850% Cu

Net smelter return per ton $ b5.51 $ 5

Operating cost per ton(2) 2.18 2

Operating profit per ton(2) 5 3.33 $ 3

Notes

—~
—
N’

Treatment charges (smelting, refining and marketing):
7.0¢/1b. copper recovered with own smelter
8.5¢/1b. copper recovered with custom smelter

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




| A Operating Profit - 40, 000 TPD (Copper @ 42¢/1b.)
. Custom Own
Smelter Smelter
v_ a) Years 1-3
Net smelter return per ton of ore $4.45 $4.64
' Operating cost per ton 2.65 2.65
ﬁ,. Operating profit per ton $1.80 $1.99
nl b) Years 4-12 '
e Net smelter return per ton of ore $4.45 $4., 64
e Operating cost per ton v 2.53 2.53
Operating profit per ton $1.92 $2,11

c) Years 13-15

.' Net smelter return per ton of ore $5.28 $5.51

Operating cost per ton 2,53 2.53

i Operating profit per ton $2.75 $2.98
d) Years 16-17

I Net smelter return per ton $5.28 $5.51

‘ Operating cost per ton . _2.06 2.06

" Operating profit per ton $3.22 $3.45

Note - Operating costs and profits before payment of Indian royalties.
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SUMMARY CAPITAL EXPENDITURES - UNDERGROUND MINE

For 25,000 TPD For 40,000 TPD

Test program
Underground development

$ 2,382,000
18,531,000

$ 2,382,000
24,250,000

$26, 632,000
70, 885,000

12,000,000

$20,913, 000

Plant 60, 759, 000
Working Capital 8,000, 000
Total Without Smelter $89, 672,000

$109,517,000

26, 600, 000

4,000, 000

Smelter 24,200, 000
Extra working capital 2,000,000
Total With Smelter $115,872, 000 $

SUMMARY OPERATING PROFITS (Copper @ 42¢)

At 25,000 TPD

140,117,300

At 40,000 TPD

Custom Own
Years Smelter Smelter Years
1-16 $1.80 $1.99 1-3
17-22 $2.63 $2.'86 4-12
23-24 $3.10 $3.33 13~15 |
16-17

Note - Operating Profits before Indian Royalty.

Custom

Smelter

$1.80
$1.92
$2.75
$3.22

Own
Smelter
$1.99
$2,11
$2.98
$3.45
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LAKESHORE - VEXKOL JOINT OPERATION

The Vekol property, situated about 10 miles west of
Lakeshore on the opposite side of the Santa Rosa Valley, is
controlled jointly by the Superior Oil and Newmont companies
each of which now holds approximately 36.2% of the stock. A
sulphide deposit containing 74.7 million tons averaging 0.61%
copper after allowing for dilution has been outlined by diamond
drilling, but no further work has been done on the property. This
deposit could be mined by open pit. Preliminary stripping would
amount to 60 million tons and the subsequent waste ore ratio would
be about 2:1.

An evaluation by Newmont in October 1967 assuming
a 38¢/1b. price for copper concluded that higher prices for copper
were needed to provide a suitable return on this investment.
Newmont now suggest that by combining the Vekol and Lakeshore
operations significant savings could be rade 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 date
would be as follows: :

Mining Schedule

shEdadEddEadsdEadaaasEmaE

Years Vekol Lakeshore
1-4 (Pre~production)
5 25,000 TPD @ 0.61% -
6 25,000 TPD @ 0.61% 10,000 TPD @ 0.716%
7-17 15,000 TPD @ 0.61% 25,000 TPD @ 0.716%
18-20 - 40,000 TPD @ 0.716%
21-25 | 40,000 TPD @ 0.850%
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Vekol Operating Costs
(Based on costs estimated by D. J. Pope in report to Newmont Apr.25/-68)

Years 5-6 Years 7-17
Mining ore $0.288/ton $0.288/ton
Stripping waste 0.519/ton ore 0.519/ton ore

$0.81 /ton $0.81/ton
Milling 0.85/ton 0.80/ton
Overheads 0.50/ton 0.50/ton

$2.16/ton $2.11/ton

Treatment Charges

Custom smelter @ 8.5¢/1b.

= $0.93/ton
Own smelter @ 7.0¢/1b. = $0.77/ton
Total Costs
Years 5-6 Years 7-17
With Custom Smelter $3.09 $3.04
With Own'Smelter $2.93 $2.88
Vekol Operating Profits
Head grade = 0.61% Cu 0.015% Nio
Recoveries = 90% Cu 60% Mo
Gross metal value: Per ton
Cu~-10.98 lbs, @ .42¢ $4.61
Mo $0.18
P.M.s $0.13
$4.92




Custom Smelter

Own Smelter

Years 5-6

Operating costs

Operating Profit
before royalty

Indian Royalty @ 5% of
$3.96

Pvo &-f‘" y

Years 7~17

Operating Costs

Operating Profit
before royalty

Indian Royalty

$3.09

$1.83

0.20

$1.63

$2.93

$1.99

0.20
$1.79

$2.88

$2.04

- 0.20
$1.84

42
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Lakeshore Operating Costs Per Ton (with joint operation)

Year Years Years Year

6 - Tulf 18-24 25

Development $0.465 $0.465 $0.465 Nil
Mining 0.850 0.850 0.850 $0.8650
Milling ' 0.850 0.8600 0.800 0.600
Overheads 0.484 0.484 0.410 0.410

$2.649 $2.599 $2.525 $2.060

Lakeshore Operating Profits (with joint operation)

Custom Smelter Own Smelter

a) Year 6
Net smelter return pér ton ore $4.45 $4. 64
Operating cost per ton 2.65 2.65
Operating profit per ton $1.80 $1.99

b) Years 7-17

Net smelter return per ton ore $4, 45 $4. 64
Cperating cost per ton 2.60 2.60
Operating profit per ton $1.85 $2.04

c) Years 18-20

Net smelter return per ton ore $4.45 $4. 64
Operating cost per ton 2. 53 2.53
Operating profit per ton ' $1.92 ' $2.11

d) Years 21-24

Net smelter return per ton ore $5.28 $5.51

Operating cost per ton 2.53 2.53

Operating profit per ton $2.75 $2.98
e) Year 25

Net smelter return per ton ore $5.28 $5.51

Operating cost per ton 2,06 2.06

Cperating profit per ton $3.22 $3.45

Note: All costs and profits before royalty payments.

Gk G wh bk b A
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Summary
VEKOL LAKESHORE
. carsdl) : ; -t(l)
Tons/  Heads Op. Profit Tons/ Heads Op. Profi
Years Day % Cu per ton Day % Cu per ton

!

1) With Custom Smelter:

1-4 - - . - — -
: 5 25,000 0.619 $1.83 o . —
i] 6 25,000 0.61%  $1.83 10, 000 0.716%  $1.80
:g 7-17 15,000 0.61%  $1.88 25,000 0.716%  $1.85
:E 18-20 . L L 40, 000 0.716%  $1.92
i 21-24 L e L 40, 000 0.‘850% $2.75
i 25 L . L 40, 000 0.850%  $3.22
i 2) With Own Smelter
:EJ 1-4 L L L L o e
5 . 5 25,000 0.61%  $1.99 - - i
_:U 6 25,000 0.61%  $1.99 10,000  0.716%  $1.99
-:D 7-17 15,000 0.61%  $2.04 25,000 0.716%  $2.04
' 4 18-20 B 40,000  0.716%  $2.11
ﬂ 21-24 L L L 40,000 0.85.0% $2.98
:—D 25 R 40,000  0.850%  $3.45
1
Note: (1) All operating profits before royalty payments.
.
!
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LAKESHORE - VEKOL JOINT OPERATION

Itern
Preliminary testing
Mine development
Stripping
Mine Equipment
N;[ill
Shops
Office & Buildings
Water Supply

Railway

Tbtal without Smelter

Simelter

Total with Smelter

($ x1,000)

Total
2,882
18,531
9,858
19;107
42,828
3, 452
7, 650

1,600

2,900

108,758

26, 600

135,358

Added capital required to bring Lakeshore to

18 is:

Hoisting shaft

Mine equipment

Distribution

Lakeshore

2,382

18,531

10,907
31,521
1,452
5, 590

1,180

1,600

73,163

19, 600

92, 763

NOTE: Working capital is not included above, but is shown

in the financial analysis.

2,000

2,010

420

1,300

35,595
_7,000

42,595

40,000 tpd. rate at start of year

7,214 (3,000 in yr. 165 4,214
in year 17)
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SCHEDULE OF CAPITAL EXPENDITURE - JOINT OPERATION

Item
Lakeshore
Preliminary testing
Mine development
Mine equipment
Mill
Shops
Office & Buildings
Water Supply

Railway

Smelter

VEKOL
Preliminary testing
Stripping

Mine Equipment
Mill

Shops

Office & Buildings
Water Supply

Railway

Smelter

Total

2,382
18,531
10,907
31,521

1,452

5,590

1,180

1,600
73,163

19, 600
92,763

500
9,858

8,200

11,307

2,000
2,010
420

1,300
35,595

7,000
42,595

|r——4

1,458

1,458

1,458

200

oo
o
o
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YEARS
z 3 £ E]
924 - . .
. 6,029 5, 654 6,848
. 2,880 4,177 3,850
- 7,300 24,221 5
o 452 1,000 =
, R 2,000 3,590
- 1,180 . -
= 1, 600 = .
924 19,441 37,052 14,288
= 4,800 14,800 ,
924 24,24F 51,852 14,288
300 « - -
- 5,000 4,858 -
- . 8,200 L it
S 2,700 8,607 .
4 2,000 | . -
e " 2,010 .
. 420 - -
- 1,300 . =
300 11,420 23,675 -
= 1,700 5, 300 g
300 13,120 28,975 -
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ECONOMICS

Results

The following results were obtained from a financial
analysis of El Paso's Lakeshore Mine property to determine if a
large scale operation would be viable. All rates of return and
discounted cash flows are calculated from the day production begins.

Capital Required

{$ millions) PaybackMine DCF@ 10%
Pre- years at life  after fax
Situation production MaximumROI 7% dek Years after debt

a) Custom Smelter

Lakeshore alone
@ 25,000 TPD $88.8 $91.8 9.0% 16.1 24 $18.

ot

@ 40,000 TPD $91.3 $94.6 11.6% 10.9 17 37.8
Lakeshore and Vékol

Lakeshore portion  $62.8 $85.1 10.7% 13.8 20 26.9

Vekol portion $37.8 $44.1 16.6% 6.3 13 21.1

Total @ 40, 000 TPD $100.6 N.A. 12.0% N.A 21 48.0

b) With Smelter

Lakeshore alone
@ 25,000 TPD $114. $118.4 7.7% 18.5 24 14.6
@ 40, 000 TPD $116.9 $121.4 9.9% 12.6 17 32:.3

w

Lakeshore and Vekol
Lakeshore portion.  $83.5 $108.3 9.4% 15.3 20 24,9
Vekol portion $45. $53.7 11.4% 7.1 13 20.
Total@ 40, 000 TPD $128.6 N.A. 10.4% N.A. 21 45,0

[
ot

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.




Total cash
return
Equity financing to Investor Mine
Situation Req. ($ millions) ROE ($ millions) life
Custom Smelting
Lakeshore @ 25,000 TPD $24.5 12.19%  $169.7 24
Lakeshore@ 40, 000 TPD 25.2 17.1% 193.9 17
*Lakeshore and Vekol
Lakeshore portion 21.6 15.6% 189.5 20
Vekol portion 9.9 26.2% 69.5 13
Total 27.4 17.9% 255.0 21
With Smelter
Lakeshore @25,000 TPD 30.9 9.7% 157.1 24
Lakeshore @40, 000 TPD 31.8 14.4% 194.3 17
*Lakeshore and Vekol
Lakeshore portion 28.0 13.2% 188.5 20
Vekol portion 11.1 23.3% 69.0 13
Total 34,8 15, 0% 253.,6 21

*The sums of each portion will not equal the total results
because of different starting times.

The above analyses were done for the total project
before sharing profits with E1 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.
Lakeshore & Vekol Lakeshore @ 40,000 TPD
0 12.0% ‘ 11.6%
10% 11,49 ) 10.9%
20% 11,1% 10.2%

Costs and Production Schedule

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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>