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SUMMARY

The Squaw Peak is a small porphyry copper deposit located
near Camp Verde, Arizona. It is mineable by open pit methods and
contains 11,658,000 tons averaging 0.42% copper with 0.076 ounces
per ton of silver and 0.002 ounces per ton of gold. The stripping ratio
is 1.,02/1,

It is assumed for this evaluation that it will be developed with
a concentrator that has a capacity of 3000 TPD. This results in an 11
year mine life and an annual copper production of approximately 7.5
million pounds per year, Cash flow projections and financial analyses
were prepared for four cases. The variables were a "high" and a "low"
capital estimate to provide a bracket in the possible range of capital
costs, and a "high" and "low'" metal price to provide a bracket on the
possible range of metal prices. The financial analyses are summarized
in the following table,

Copper Primary DCF Total Cost

Price Investment ROR Per b, Cu*
Case 1=-A 70¢/lb, $ 9,033,000 5.8% 65.2¢/1b.,
Case 1—-B 80¢/1b. $ 9,033,000 12.7% 68.3¢/1b,
Case 2-A 70¢/1b, $10,783,000 3.7% 67.1¢/1b.
Case 2-B 80¢/1b., $10,783,000 9.9% 69.9¢/1b.

The total cost includes all direct and indirect costs including
depreciation, and state and federal taxes. The direct cost of producing
copper in all cases was $0.55/1b,

The capital costs are based on the assumption that the mining
equipment currently in use at the Milford Mine would be transferred to
Squaw Peak, The plant would be new but of low cost construction. A
precise estimate of the plant cost cannot be made without additional
metallurgical studies and preliminary plant design; therefore, two
plant costs were developed to span the expected range of costs that
might be incurred,

* Includes precious metal credits.
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CONCLUSION

The Squaw Peak property is marginal due to both low grade and
small tonnage. As a result, the economic returns at today's metal prices
and production costs are not overly attractive. However, the rate of re-
turn is very sensitive to profit margin and any factor that affects the
profit margin such as copper prices, metal recoveries, or production
costs, can have a disproportionate affect on the economics. This property
can be held at a relatively low cost for several years by an annual pay-
ment of $10,000 and annual work commitments of $10,000 for 1974, 1975,
and 1976, and $20,000 for 1977 through 1981. Approximately $110,000
of work is proposed in this report to obtain a more definitive estimate of
the viability of this property and this work can be done over a period of
years to satisfy the work commitments or in a relatively short period of
time if metal prices should increase sharply.

GENERAL

The Squaw Peak copper deposit is located 8 miles south of Camp
Verde in Yavapai County, Arizona. It is approximately 75 airline miles
north of Phoenix, Arizona. It is a small-tonnage low—grade porphyry
deposit at the surface on the east slope of Squaw Peak at an elevation of
4500 feet which is approximately 1500 feet above the Verde River. The
terrain is steep and covered with low brush and juniper trees.

Mining claims were first staked in 1883 but the first extensive
work on the property was done during World War II. At that time 4000
feet of underground workings were developed and a small amount of
ore was mined. Phillips Petroleum optioned the property in 1967 and
undertook geological and geophysical investigations and drilling. Phillips
terminated their option in 1973 and Essex acquired the property in
August 1973, Essex has since conducted geological investigations and
drilling.

The nearest town, Camp Verde, originally was a mining town,
which has a population of approximately 2,000. The closest railroad
siding is at Clarkdale which is 30 miles from the property. There are
very limited services available in the area and most materials and
supplies would have to be shipped from Phoenix, 95 miles to the south,

Although this area of Arizona was once highly dependent upon
mining it is currently tourist oriented and some property around Camp
Verde has been developed for cabin sites. No subdivisions have been
developed in the immediate vicinity of the deposit, but some environ-
mental descent may be expected if a decision is made to mine the
deposit,




. LAND

The land controlled by Essex is under option from the Squaw Peak
Mining Company and includes 138 unpatented mining claims including 6
millsite claims (approximately 2700 acres). The option extends until Feb,
20, 1981 and the annual option payments are $10,000 per year. In addition
to the option payments there are work commitments of $10,000 through
1976 and $20,000 per year thereafter; however, neither the option pay-
ments nor the work commitments accrue toward the purchase price. The
purchase may be consummated in a single payment of $1,000,000 or in
four annual payments of $250,000 plus 5%% on the unpaid balance for the
second, third and fourth years.

The optioned land is of sufficient acreage to support a mining
and concentrating operation and provides for waste dump, tailings areas,
and a millsite near the mine. However, it will probably be necessary to
purchase property with water rights in the valley for water development.

GEOLOGY

The copper mineralization occurs in intrusive rocks ranging in

composition from granite to quartz diorite, The alteration and minerali-
. zation features resemble the root zone of a porphyry copper deposit.

The mineralization occurs in pre=Cambrian rocks but is associated with

a quartz porphyry plug that is of later age. Reconnaissance of the area

has not indicated other zones of mineralization that might denote a po-

tential deposit and, with the possible exception of a small high—grade

zone, the ore grade material does not extend at depth.

ORE RESERVES

The Squaw Peak deposit has been explored by both surface
drilling and underground development. The underground development
work was done in the early 1940's. Phillips Petroleum drilled 33 holes
from the surface, and conducted geological and geophysical investigations
between 1967 and 1972. The Essex exploration staff conducted geological
studies during 1973 and 1974, and has drilled 10 additional rotary holes.
The geological reserves are estimated to be approximately 20,000,000
tons averaging 0.36 copper using a 0.20% copper cut-off grade,

The mineable ore reserves are estimated to be 11,658,000 tons
of averaging 0.42% copper. This tonnage is based on a 0.30% copper cut—
off grade which is the minimum grade that will support the production
costs. Molybdenum, silver and gold assays have not been run on all of |

. the drilling but the average content of the molybdenum of 0.021% is based




on assays of Phillips drilling plus assays on four of the Essex drill
holes. The silver and gold content is based on four of Essex's drill
holes and are estimated to be 0.076 oz. Ag per ton and 0,002 oz. Au
per ton. The pit was divided into two phases for mining purposes,
The first phase includes the high grade core and the second phase in—
cludes a low grade extension to the north, The estimated mineable
reserves are as follows:

//_\7‘ .

Phase Ore Tons % Cu % Mo/ Tons Waste Strip Ratio
1 8,486,000 0.44 0.021 7,670,000 0.90/1
2 3,172,000 0.36 0.021 4,469,000 1,38/1
Total 11,658,000 0.42 0.021 12,089,000  1.08/1

The deposit is drilled out at approximately 100 foot by 200 foot
centers with the exception of the west side of the deposit where additional
drilling is required to fill in the pattern. This drilling will probably not
increase the reserves but will verify projected ore.

METALLURGY

Rougher bench~tests have been run at Mountain States laboratory
on 20 composite samples from four of the holes drilled in 1973 by Essex.
The rougher tests indicate an average recovery of 76.5% copper and 73.4%
molybdenum. However, there are indications that the first 50 to 100 feet
of the ore zone is oxidized which adversely affects the metallurgy. If the
oxidized material is excluded the rougher recovery is 82,2% for copper
and 80.4% for molybdenum and it may be possible to improve the recovery
in the oxidized zone with additional metallurgical testing.

A considerable amount of metallurgical work must be done
before a good estimate of the metal recoveries, concentrate grade, grind
requirements, and flow sheet requirements can be made. Therefore, it
was necessary to assume the following recoveries for this study:

Copper 82% in the Phase 1 Pit
78% in the Phase 2 Pit

Silver 50%

Gold 50%

The copper recovery of 82% assumes a tailings grade of 0,08%
copper in the Phase 1 Pit and 78% recovery also assumes a 0.08% tailings
grade in the Phase 2 Pit, Credit was not taken for molybdenum because
it is questionable at this time if a saleable product can be made at a price
that justifies the cost of recovery,




PRODUCTION METHODS

The deposit is amenable to mining by open pit methods with a
relatively low stripping ratio, The mining rate for this study was assumed
to be 3000 TPD of ore which provides for a mine life of eleven years.

The concentrator would be constructed on an alluvial fan about 1400 feet
east of the pit at an elevation of 3900 feet and the tailings would be de-
posited behind a dam northeast of the concentrator,

The mining operation would be a conventional loader and truck
operation and the ore and waste would have to be drilled and blasted.
The ore would be hauled about 2000 feet from the pit portal to the crusher
and the waste hauls would be 1500 to 2500 feet., It was assumed that the
mining equipment would be transferred from the Milford Mine upon de-
pletion of its ore, but a rotary drill would have to be purchased for this
operation since one is not available at Milford.

The primary crusher would be located near the mine at an eleva-
tion of 4000 feet to reduce the rather steep down=hill haul (=10%) from the
mine to the concentrator and the crushed ore would be conveyed approxi=
mately 400 feet down=hill to the secondary-tertiary crushing plant at an
elevation of 3900 feet. After secondary and tertiary crushing the ore
would be ground in single ball mill in closed circuit with cyclones. The
flotation and concentrate filtration circuits would be conventional without
either concentrate re—grinding or molybdenum recovery circuits. The
tailings will be disposed behind a prepared dam about 2500 feet northeast
of the concentrator. The tailings pond area is at 3500' elevation and the
tailings would gravity feed from the concentrator to the tailings area. It
is not planned to thicken the tailings and all water reclamation would be
from the tailing pond.

Fresh water for concentrator make-up will probably come from
wells located in the Verde River Valley on property adjacent to the mining
claims and would be pumped one to two miles to the concentrator,

The offices, shops, warehouse, and assay office would be located
adjacent to the concentrator. Power will have to be delivered to the mine
site but the local power company has not been contacted to determine the
terms for power delivery.

It was assumed for this study that concentrates would be sold to
the Inspiration smelter at the prevailing purchase schedule because it is
the nearest custom smelter. However, there are other alternatives for
concentrate processing that will be reviewed.




PRODUCTION STATISTICS AND COSTS

The production rates will vary from year—to-year as stripping
requirements and metal values change but in general there are two pro-—
duction periods corresponding to the two phases of mining. The statistics
are broken down into these two periods and summarized below and de—
tailed annual statistics are included in the Appendix.

Estimated Annual Production @ 3000 TPD

For Years 1-8 For Years 9-11 Total
Tons-Waste 1,075,000 646,000 10,539,000
Tons-0Ore 1,080,000 1,050,000 11,658,000
Copper Grade 0.44% 0.36% 0.42%
Copper Recovery 82% 78% 81%
Concentrate Grade 25% Cu 25% Cu - 25% Cu
Copper Produced - lbs., 7,577,000 5,897,000 . 78,914,000
Silver Produced = oz, 14,000 11,000 146,000
Gold Produced - oz, 1,000 1,000 11,000

The daily ore production rate of 3000 tons provides a life of slightly
over 11 years. The possibility of operating at a higher rate was reviewed
but the additional capital required adversely affects the economics because
of the marginal profit of the low—grade ore. However, with ore in the range
of 0.40% to 0.45% copper, additional reserves and a longer life would have
a fructuous effect on the economics,

The mining costs were estimated on the basis of current material
and labor costs and reflect the use of loaders as the primary mining equip-
ment. The concentrator costs were estimated on the assumption that the
ore is a porphyry of medium hardness which responds well to flotation.
The post-concentrator charges were calculated on the basis of the Inspiration
smelter schedule and credit was taken in the cash flow projections for the
silver and gold content. The post—concentrator cost accounts for 42% of
the direct costs. If this cost could be reduced by obtaining a better con—
tract or processing concentrates internally it would improve the economics
of the property. No credit was taken for the molybdenum but there is no
smelter penalty either, The average costs for the operation are sum=
marized below.
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Estimated Production Costs

Cost Per Cost Per

Unit Cost Ton Ore - lb. Copper

Stripping Cost $0.30/ton waste $0.27%* $0.040
Mining Cost $0.30/ton ore 0.30 0.044
Concentrating Cost $1.10/ton ore 1.10 0.163
General & Admin. $0.57/ton ore 0.57 0.084
Total Mine Cost : $2.24 $0.331

Post Concentrator Cost $0.21/lb. Cu 1.42 0.210
Total Direct Costs $3.36 $0.541
Depreciation & Amortization ($10,000,000) 0,86 0.128
$4.52 $0.669

The depreciation charges will vary depending upon the capital
costs which are covered in the next section. The depreciation based
on $10,000,000 is only an approximate amount to reflect the cost of
capital.

CAPITAL INVESTMENT

A definite capital cost estimate may not be made for the evalu-
ation because the cost of developing a precise estimate is not justified at
this time. Two preliminary estimates were made to span the probable
range of cost that could be expected for the development of this mine.
Some of the costs in these estimates are well defined (land and explora-
tion costs) while others cannot be determined with a close degree of
accuracy without doing a considerable amount of engineering on the con-
centrator,

The details of the two estimates are shown in the Tables 1 and 2,
The property cost includes the mining property as provided by the option
agreements as well as $100,000 to purchase property with water rights.
The depreciable capital includes the concentrator, acillary facilities, and
a minimal amount of mining equipment. The concentrator is estimated to
cost $2000 to $2500 per ton of daily capacity if it is engineered to minimize
costs. The shops, warehouse and office would be located at the concentrator.
The new mine equipment only includes a rotary drill and other miscel-
laneous equipment because it is assumed that the mine equipment from
Milford would be used when the Milford operation was terminated. The
contingency provides funds for power delivery and distribution, access
and other items that are not detailed,

* Does not include pre-mine stripping.




TABLE 1

Squaw Peak Capital Costs
3000 TPD Concentrator

Case 1 - Low Cost Estimate
Primary Investment
1. Property Purchase
Ancillary Property (water rights and easements)
Mining Property - 1st year
-  2nd year
-~ 3rd year
-  4th year
Total Property

2. Depreciable Capital
Concentrator @ $2000/ton daily capacity
Shops, office and warehouse
Mine equipment - use Milford equipment. Cost
includes rotary drill and freight for Milford equip.
Contingency @ 10%
Depreciable Capital

3. Pre-mine stripping = 1,500,000 tons @ $0.30/ton
4, Capitalized Exploration costs
Primary Investment Total
Revolving Investment
Spare parts @ 7% of equipment cost

Production Inventory = 15% of annual
NSR @ 70¢ copper price

$ 100,000
291,000
278,000
264,000
250,000

$1,183,000

$6,000,000
400,000
200,000
700,000
$7,300,000
$ 450,000
$ 100,000
$9,033,000
$ 250,000
583,000

$ 833,000



TABLE 2

Squaw Peak Capital Costs
3000 TPD Concentrator

Case 2 - High Cost Estimate
Primary Investment

1. Property Purchase o
Ancillary Property (water rights and easements) $ 100,000
Mining Property - 1st year 291,000
- 2nd year 278,000
-  3rd year ' 264,000
- 4th year 250,000
Total property $ 1,183,000

2, Depreciable Capital

Concentrator @ $2500/ton daily capacity $ 7,500,000
Shops, office and warehouse 500,000
Mine equipment — use Milford equipment, Cost
includes rotary drill plus freight for Milford equip. 250,000
Contingence @ 10% 800,000
Depreciable Capital $ 9,050,000
3. Pre-mine stripping - 1,500,000 tons & $0.30/ton $ 450,000
4, Capitalized Exploration cost $ 100,000
Primary Investment Total $10, 783,000

Revolving Investment

Spare parts @ 7% equipment cost $ 300,000
Production Inventory = 15% of NSR @
80¢ copper price 702,000

$ 1,002,000

FINANCIAL ANALYSIS

The cash flow projections and financial analysis were-developed
for four cases. The variables used in the cases were two levels of capital
investment and two prices for metals. The purpose of analyzing the
various cases is to provide a range of rates of return for the conditions
that are expected to exist, The details of the production and cash flow
projections are shown in tables in the Appendix but the results of the
financial analyses are summarized in the following table.
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Case Number = — = = = 1-=-A 1-B 2=A 2-B
Investment 49,083,000 $9,083,000 $10,783,000  $10,783,000
Metal prices - Cu $0.700/1b. $0.800/1b, $0.700/1b, $0.800/1b."
- Ag $3/0z. $4/0z. $3/0z. $4/0z.
- Au $125/0z, $150/0z. $125/0z. $150/0z.

Rate of Return (DCF) 5.8% 12,7% 3.7% 9.9%

Cost of producing copper ($/1b.)

Direct cost only $0.547 $0.547 $0.547 $0.547
- Depreciation 0.099 0.099 0.121 o.121
Taxes 0.042 0.082 0.038 0.076
Total $0.688 $0,728 $0.706 $0.744
Precious metal credits 0.036 0.045 0.035 0,045
Net Cost $0.652 $0.683 $0.671 $0.699

The rates of return do not display much sensivivity to variances
in capital investment but are highly sensitive to variances in profit margin,
as indicated by the sensitivity to metal prices. An increase of 14% in copper
price resulted in an increase of 36% in the rate of return for Case 1 and a
205% increase for Case 2, Cases were not developed by varying production
and post—concentrator costs, ore grades or metal recoveries, but variances
in these factors will have a disproportionate effect on the rates of return.
If additional test work results in improved metal recoveries, or if a saleable
molybdenum concentrate can be produced the economics of the property will
improve. Also, a reduction in post—-concentrator costs through lower cost
tolling charges or processing the concentrates in a company owned smelter
would have a favorable impact.

The direct cost of producing copper at $0.55 per pound is not
excessive considering the grade of the ore, The depreciation cost is
relatively high because of the small plant size and short mine life. The
tax burden is high and it reflects the high taxation rate in Arizona. In
three of the four cases the Arizona taxes, which include a severence tax
of 2% of the net smelter return, an income tax of 8% of taxable income, and
property tax based on the present value of future net proceeds, exceeds
the federal income taxes., The determination of the severence and income
tax is relatively straight—-forward but the property can only be estimated
because the criteria for determining the tax rate is established by the State
Tax Commission and it varies from year to year. Furthermore, the
assessment rate can be appealed and negotiated,
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RECOMMENDED EXPLORATION AND DEVELOPMENT WORK

Considerable additional work will be necessary to obtain the data
required for a basis to make a final development decision. The work is
outlined in two phases and the decision to commit funds for the second
phase would be dependent upon the results of the first phase. The work
outlined in the first phase will be directed toward refining the data which
have the greatest impact on the economics of the property such as ore grade,
metal recoveries and concentrating costs. The second phase is directed
toward defining the capital cost. The total cost of the recommended work
is $111,000.

Phase 1
The purpose of Phase 1 is to establish reasonable confidence
in the basic data. Part of the cost of the work recommended
for this phase would be covered by the 1974 work requirement
of $10,000 to maintain the option agreement. The estimated
cost of Phase 1 is $35,000.

A . Exploration Drilling. A minimum of four 500 foot holes
is required to fill in the drill pattern on the west side of
the mineralized zone. The drilling probably will not
develop additional ore reserves but will confirm projected
ore and maS/ expand the tonnage of +0.40% copper min-
eralization.

Estimated cost: $28,000.

B. Ore Reserve Estimate. Upon completion of the drilling
a more detailed estimate should be made of the ore re—
serves. This may entail some limited computer appli-
cations.

Estimated cost: $2,000.

C. Metallurgical Studies. Complete the metallurgical lab-
oratory work to obtain more definite estimates of the
metal recovery, concentrate grade, and the work index.
The possibility of molybdenum recovery should be assessed,
the recovery problems in the oxidized material should be
investigated and a preliminary flow sheet designed.
Estimated cost: $5,000.

Phase 2
This phase should be initiated only if the results of Phase 1 are
favorable and if the economics of the property, based on the '
current costs and prices at that time, were still favorable.
The estimated cost for this phase is $76,000.
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A. Aerial Photography and Maps. New, more detailed surface
maps are required for detailed planning and design of mine
and facilities,

Estimated cost: $5,000.

B. Pilot Plant Tests, Bulk samples would be obtained of the
oxidized material near the surface and of primary ore from
one of the adits for pilot plant testing. The purpose of this
work would be to verify the bench tests and to provide the
information to finalize the flow sheet design. It is a possi-
bility that this work would not be done if there was sufficient
confidence in the bench tests,

Estimated cost: $50,000.

C. Preliminary Plant Design. The major equipment would be
sized and general arrangement drawings would be made of
the concentrator, shops and related facilities and con=-
struction cost estimates would be developed. Several
alternative schemes would be reviewed including a plant
designed around available used equipment.

Estimated cost: $15,000.

D. Environmental Impact Studies. A consultant would be em=—
ployed to make the initial environmental studies necessary
for the preliminary plant engineering.

Estimated cost: $5,000.

E. Concentrate Processing. The various alternatives for
processing of concentrate would be studied and tentative
smelting and refining commitments would be obtained,

F. Evaluation. A definitive evaluation would be made in-
corporating all of the geologic and engineering data as a
basis for a decision regarding either the development or
disposal of the property.

Estimated cost: $1000.

The projected costs of these programs are the estimated cost of

outside services and do not include internal corporate costs such as salaries
and travel.

D.P. Bellum
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CASE 1-A
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