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Preliminary Report 

SANCHEZ DEPOSIT 



• 

• 
RECml}fENDATIONS 

1. A complete revision of previous geologic interpretations based on: 

(a) Re-mapping the surface geology with emphasis placed upon 

• an accurate description and subsequent accurate naming 

• 

• 

• 

• 

• 

• 

• 

• 

of the various lithologic units and an accurate measurement 

of visible geologic structures. 

(b) Re-Iogging of the available old core with emphasis on 

the type of mineralization, ore-host relationship, 

accurate description of the rock type, denoting of 

structures within the core (faults, contacts etc.), 

rough determination of the type and extent of 

alteration present, if discernible. 

(c) Thin sections of selected portions of core and surface 

rock should be made to aid in determining an accurate 

name of individual lithologic units and a more accurate 

interpretation of the types of alteration present on the 

property. 

(d) Polished thin sections should be made from selected samples 

of core in order to determine the type of mineralization, 

ore-host relationships, and the proper paragenetic 

sequence of mineralization. 

(e) Additional geophysics to aid in delineating subsurface 

structures as well as determining new areas for exploration 

drilling. 

(f) Re-assaying of selected intervals of core for gold and 

silver to determine the validity of the conclusions reached 



• 

• 

• 

• 

• 

• 

• 

•• 

. ' 

• 

by the regression analysis. If the results are encouraging, 

then the combined metals value of the Sanchez Deposit should 

be investigated. 

2. A testing of the old diamond drill holes to determine if they're 

open and could be re-entered for a subsequent deepening of the 

hole. 

3. The selection of future diamond drill sites for: 

(a) the increasing the present known sulfide reserves 

(h) trying to delineate the extent of the sulfide zone 

(c) a determination of the size of the two zones of 

enrichment. 

.. 
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ABSTRACT 

The Sanchez Property is a porphyry-type copper deposit located 

in the Lone Star Mining District of southeastern Arizona. The 

oxide copper deposit was developed prior to completing a thorough 

geologic investigation of the property. The indications of a very 

large sulfide zone are evident, but the lack of information prevents 

an accurate estimate of its grade and size. In addition, the amount 

of gold and silver present and the extent of chalcocite enrichment 

need to be determined. 

.~ 
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INTRODUCTION 

Location: 

The Sanchez Property is a porphyry-type copper deposit located 

in the Lone Star Mining District of southeastern Arizona. This 

property lies approximately 11 miles northeast of the town of 

Safford (Fig. 1) and approximately 1 mile north of the Gila River. 

Access: 

The property is easily accessible from State Highway 70 and 

is paved road to within 3 miles of the property. The last 3 miles 

is a moderately, well maintained, gravel road. 

An alternative route is available, but it requires 7 miles of 

gravel road travel, and may be impassable during periods of high 

water. 

Topography: 

The area lies at the southeast end of the rugged Gila Mountains 

and is typical of the mountainous regions within the Basin and 

Range province. It is a faulted mesa and exhibits deep canyons 

adjoining a large valley. Although relief is severe near the mesas 

and canyons, the overall relief is moderate. The average elevation 

is 3200 feet above sea level. 

Climate: 

The climate and vegetation is typical Sonoran desert. Th~ 

average rainfall is 8.5 inches. The summer temperatures average 

82°F but temperatures exceeding llOoF are not uncommon. The winter 

temperatures average 4SoF but temperatures below 32°F are not 

uncommon. 
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UTILITIES ~~D FACILITIES 

Electricity: 

A source of electrical power is available and the old report 

states that up to 40,000 kilowatts at a cost of less than one cent 

per kilowatt hour was available. Two substations are located 

relatively close to the property, one has a capacity of 69,000 volts 

and is within 3.5 miles of the property; the other station is about 

12 miles to the south and has a capacity of 60,000 kilowatts. The 

power company would install a substation at the mine, at their 

expense, if the mine required in the neighborhood of 4,000 kilowatts. 

The previous mentioned power costs and availability were as 

of April, 1973 and need to be updated in view of the current events. 

WATER 

Industrial: 

The availability of water was determined to be sufficient. 

Anticipated water consumption for a 15,000 tons per day production 

was determined to be 3,000 gallons per minute. Currently on the 

claim group there are three wells prepared for production and three 

others that could be enlarged to produce an estimated total pro-

duct ion of 1860 gal./min. A recently acquired 89 acre parcel of 

farmland, adjoining the property, overlies a good aquifer. The 

estimated well production is between 3,000 and 10,000 gal./min. 

Two types of ground water exist on the property. One is 

produced from the Gila River Valley and is cool. the other is warm 

(85°-1200F) and is found on the claim group. deep in the Safford 
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basin. Both types of water have been determined suitable for a 

leaching operation. 

Potable: 

Safford city water is available adjacent to the property and 

a hookup to the water line is easily obtained • 

Railroad: 

A railroad siding at the town of Solomon is 9 miles from the 

mine and could easily be put into service. 

Buildings: 

Several buildings exist in and around the property and 

presently are being used primarily for storage. The main office 

is still supplied with power and water, but would require a good 

cleaning prior to being used. 

Previous 'vork: 

Prior to being leased by Inspiration Consolidated Copper Co. 

in 1969 the property had been optioned by various individuals and 

mining companies. 

To date 133 diamond drill holes have been drilled by six 

companies. Complete logs and/or samples are available for only 

62% of the drilling, the rest of the drilling information is 

incomplete. 

Although som~ drill holes are greater than 2000 feet deep. 

the majority of drilling was usually less than 1200 feet. The 

drilling programs completed to date have dealt solely with the 

outlining of the copper oxide deposit. In addition, all the 

metallurgical testing, calculation of ore reserves and development 

Page 3 
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plans have been based on the mining of an oxide deposit • 

No attempt was made to determine the extent of either the 

sulfide mineralization, or the amount of precious metals (Au/Ag) 

present in the oxide and sulfide zones • 

Land Status: 

Presently the property is covered by 368 lode claims and 

200 millsite claims. An additional 10 acres is being leased 

from Sanchez and another 240 acres is leased from the State of 

Arizona. 

GENERAL GEOLOGY 

Regional Setting 

The deposit lies at the southeastern edge of the Gila 

Mountains. These mountains belong to a group of several north

westerly trending ranges characteristic of the Basin and ' Range 

physiographic province of southeastern Arizona. This range is 

on the eastern side of the Mountain Region or Mexican Highlands 

that separates the Colorado Plateaus province from the Sonoran 

Desert. Tertiary basalt and andesite, overlying Cretaceous(?) 

andesite and flow breccia, making up the range, were subjected to 

basin-and-range faulting. As a result of this faulting, which ~ 

may have ,caused displacement of as much as 2,000 feet, and 

subsequent erosion, the present-day outline of the range was formed. 

The highest parts of the range consist of the Tertiary 

younger and intermediate series of volcanic rocks, which dip to 

the north and northeast from 10 to 12 degrees. On the southern 

flanks of the mountains, except where covered by terrace gravel 

Page 4 



• 
and basin fill, the Cretaceous(?) older volcanic series crop out 

• with their attendant intrusive plutonic and volcanic rocks. 

Because of the northwesterly trending basin-and-range faulting, 

the predominant and obvious structural trend in the area parallels 

• this direction. However, in the older volcanics of the Lone Star 

District strong northeast faulting and shearing that appear to have 

controlled mineralization are evident. Dikes follow this trend, 

•• and stocks and plugs appear to have their longer axes elongated 

in this direction. 

At this time two large disseminated porphyry copper deposits 

• are in various stages of development and production (Fig. 2), the . 

first deposit, located and owned by the Phelps Dodge Corporation. 

They report the present deposit to be 400,000,000 tons of ore 

averaging 0.72% copper. This deposit, although some vein structures 

• outcrop on the property, was found only through an extensive 

exploration drilling program as the currently outlined deposit 

starts 1,000 feet below the ground surface. A good review of this 

• property is covered· in the February 22, 1975 issue of the Skillings 
" 

Mining Review. This deposit lies approximately 9 miles northwest 

of the Sanchez Deposit. 

• I 

The second large disseminated porphyry copper deposit is owned 

by Kennecott Copper Corporation and lies approximately 4~ miles 

northwest of the Sanchez Deposit. An extensive exploration ~rilling 

e· program resulted in the delineation of this ore body. It occurs in 

the older volcanic series where northeast shears and faults in the 

porphyritic andesite were intruded by the acid-intermediate series 

• 
Page 5 
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• 

of dikes, plugs and a volcanic vent • 

Sedimentary Rocks 

The oldest rocks exposed consist of small xenoliths of 

quartzite, as much as 250 feet long and wide, in the Lone Star Quartz 

Diorite stock. The rock resembles the Cambrian Cornado Quartzite 

at Morenci. The only other sedimentary rocks, terrace gravel and 

basin fill, constitute the youngest formations present. These 

sediments are interbedded with the so-called Gila Conglomerate at 

various locations in the area. 

IGNEOUS ROCKS 

Regional Extrusive Rocks 

The older volcanic series, in which the Kennecott ore body 

occurs, is overlain by two later volcanic units--the younger and 

the intermediate volcanic series. On the basis of potassium-argon 

age determinations (58 m.y. or Eocene) made on two stocks, the San 

Juan and Lone Star, 'intruding only the older volcanic series, both 

of these later units are believed to be middle or late Tertiary 

in age. (Fig. 3) 

The older volcanic .series consists of a.dark gray massive 

porphyritic andesite and fine textured flow breccia with intercalated 

tuff beds. They are overlain unconformably by the intermediate 

volcanic series, consisting of dacite, andesite, latite, flow breccia, 

and tuff. They range from 0 to 820 feet thick over the Kennecott 

ore body. The younger volcanic series, consisting of basalt flows, 

tuff, and agglomerate, disconformably overlies the intermediate 

volcanic series. This series may be as much as 750 feet thick over 
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• 
the Kennecott ore body. 

Regional Intrusive Rocks • All of the known intrusive rocks in and adjoining the Kennecott 

ore body penetrate only the older volcanic series. Although a few 

basalt and rhyolite dikes a few feet wide are post-mineral, the bulk • of them are pre-mineral in age. 

The San Juan stock (Eocene) is composed of quartz monzonite 

porphyry, granodiorite porphyry, and granodiorite. It is known to 

• intrude the porphyritic andesite at the San Juan ~ine. 

The Lone Star pluton, also Eocene in age, consists of quartz 

diorite, minor granodiorite, and quartz monzonite. This pluton 

• also intrudes the porphyritic andesite. 

Local Extrusive Rocks 

The ore deposit presently outlined at the Sanchez Property 

• occurs within andesites believed similar to those at the Kennecott 

and Phelps Dodge deposits. In addition to the mineralized andesite, 

drill core indicates a significant amount of mineralization within 

• the intrusive bodies within the andesite. 

The relationships between the various lithologic units at 

this property is not thoroughly understood at this time. At present 

• it is assumed that the lithology present is similar to or the same 

as that covered under the preceeding section on regional geology. 

Detailed geologic work should determine the accuracy of the preceeding 

• statement. 

• Page 7 • ! , 
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STRUCTURE 

Regional 

The regional structure, partially described earlier in this 

paper is represented by the northwest-trending-Gila Mountains and 

the associated southwesterly dipping Butte Fault (Fig. 4). Based 

on the difference in altitude of the unconformable surface between 

the older and younger volcanics on both sides of the fault, the 

throw may be as much as 2,000 feet. As a result of this major 

structural disturbance, the Gila Mountains were tilted 10 to 12 

degrees to the northeast. 

Local Structure 

A recent study by the Resident Geology Department shows that 

much of the structure previously reported was based on incomplete 

information. Although the Butte Fault is one of the major regional 

structures, its relationship to mineralization is undetermined at 

this time. 

A combination of underground mapping sheets, drill logs and 

surface mapping were combined to give the following picture. To 
" 

date three different fault systems are known t? exist on the deposit, 

they are: a northwest group dipping moderate to steep to the south-

west; a northeast set dipping moderate to steep to the southeast; and 

an east-west set dipping moderate to steep to the south. One of the 

east-west set dips to the north. 

Present information indicates the influence of Butte Fault system 

to be highly conjectural whether assumed to be pre- or post-mineral. 

Until more detailed work is finished the structural relationships 
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• 
present at the Sanchez Deposit are subjects of speculation and 

misinterpretation. 

• MINERALIZATION 

Controls 

• The Sanchez Deposit, like the Phelps Dodge and Kennecott 

deposits occurs in the older volcanic series • . Unlike the Kennecot t 

deposit no determination has been made of the presence of a series 

• of shears and faults existing prior to the emplacement of mineralization. 

Incomplete information concerning ore-hosts relationships combined 

with too little information concerning the size and extent of 

• mineralization prevents a more definitive picture being presented 

at this time. 

: .~ . 

• The mineralization observed to date can be divided into three 

zones: 

The first zone is now dominately oxides that contain a few relict 

• sulfides, plus other minor secondary minerals. The oxide zone consists 

predominately of chrysocolla and copper pitch with minor amount of 

malachite, cuprite, and chalcanthite. Oxide mineralization roughly 

extends about 900 feet underground, although two drill holes on the • southeast edge of the oxide zone show oxide copper to exist 

approximately 1,800 feet beneath the surface. This irregularity is 

believed due to major faulting and it is presently under investigation. 

• The second zone of mineralization can best be described as a 

transitional zone. It varies in thickness from a few feet to almost 

200 feet. Mineralization is comprised predominately of a mixture of 

• I 
! 
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• 

native copper, copper oxides and copper sulfides. When well 

developed, the native copper is dominant and the other copper 

minerals are secondary. 

The third and final zone of mineralization is the sulfide 

zone and at present time its extent is unknown. A recent study 

shows sulfide mineralization to extend at least 2,450 feet vertically 

and presently the horizontal extent of sulfide mineralization is 

undefined. A close examination of the 50 foot bench plans just 

completed by the Resident Geology Department shows the greatest 

portion of sulfide mineralization to start at the 2450 Bench and 

extend uninterrupted for 1,400 feet to the 1050 Bench (See Table 1, page 

Statistical Analysis 

To date, no attempt has been made to evaluate the gold and 

silver values present in the deposit. The presence of molybdenum 

has been determined, but the values are so minor that no attempt, 

at this time, was made to evaluate its significance. 

A r~gression analysis was used to check the hypotheses that 

a relationship exists between the copper sulfides and the gold

silver values. 

A significant relationship between copper and gold is established, 

as well as a good relationship between gold and silver. A copper to 

silver relationship exists, but was not used as a predictor due to 

its lower correlation coefficient. The results of the statistical 

analysis are shown on Tables 2, 3 and 4. 

The relationships established by the regression analysis need 

to be tested. Since many of the previous diamond drill holes were 

never assayed for gold or silver, selected intervals taken from the 

Page 10 
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• 
old core should be re-assayed for gold and silver. Thus the 

• existence of a coppcr sulfide to gold relationship can be checked 

and the use of copper sulfide assays as a predictor of gold values 

would be established. 

• Although the old assays show the existence of gold and silver 

in the oxide zone, the realtionship between copper oxides and the 

gold and silver cannot be determined. The high mobility of copper 

• during oxidation combined with the immobility of gold and silver 

during the same process prevents using oxide values of copper as 

a predictor of gold and silver values. However the Au/Ag relationship 

is shown to still exist. The combined metals value of the deposit 

• should be determined. 

Primary vs. Secondary 

The original primary minerals are believed to be pyrite, 

• chalcopyrite, chalcocite(?) and bornite(?). 

The current lack of information prevents an accurate deter-

mination of the original primary minerals. 

• Secondary minerals include all those present in the oxide zone, 

transitional zone, and some of the sulfides (chalcocite). 

The question of supergene enrichment cannot be fully explained 

• at this time. The recent bench plan map of the sulfide reserves 

show two areas of suspected supergene enrichment (See Fig. 5). These 

areas exist at different levels under the surface, the one to the 

• southwest is fairly shallow and occurs approximately 800 feet beneath 

the surface. The second area, to the southeast, is much deepcr, and 

much higher grade. It occurs approximately 2,000 feet under the 

• surface, and presently shows the edge of a zone 100 feet thick 
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averaging greater than 1.00% Cu. The disparity of supergene 

• enrichment values bt'tween these two areas may be the result of 

structural control. The first zone is presently being re-oxidized, 

whereas the second zone is much deeper and it is not being 

• re~oxidi2~d and thus preserves all of its supergen~ sulfide 

enrichment. 

Extent 

• The extent, as mentioned earlier, is not defined. A study 

of the grade and tonnage on the various bench plan maps gives a rough 

idea of the vertical dimensions of the sulfide deposit. This aspect 

is summarized on the tables used to determine the sulfide reserves • covered in the section on ~eserves. 

ALTERATION AND SULFIDE ZONING 

• Alteration 

A recently completed study of the available information 

indicates previous aJteration zones reported to be incorrect. The 

• effect of deuteric alteration and later uralitization of the 

pyroxenes was never studied. The alteration present was just 

assumed to be all related to hydrothermal activity and the textbook 

• haloes were applied accordingly. 

A broad propylitic zone is exposed to the north of the presently 

outlined oxide deposit. This zone appears to extend as a halo 

• westward into the Sanchez West area. The drilling to date reflects 

this relationship. 

An argillic type alteration is indicated around diamond drill 

• holes 303, and 307. This possibly extends from north to south of 

the oxide depos(t. As this zone moves south it appears to increase 
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in intensity until at the southern most portions a strong secondary 

biotite zone is encountered. Recent studies completed at the Ray 

Deposit indicate that this strong secondary biotite zone may actually 

indicate a phyllic-type alteration in the andesite. 

The lack of understanding of the types alteration present, as 

well as their distribution. prevents an accurate determination of 

their relationships to mineralization. or their use as indicators 

of areas of suspected mineralization. 

Sulfide Zoning 

No information is presently available concerning the presence 

of sulfide zoning. 

The presence of sulfide zoning, if developed. would aid in 

the evaluation of the total alteration and mineralization pattern 

developed at the Sanchez Deposit. 

RESERVES 

Previous Reports 

The geologic reserves indicated the presence of 208 million tons 

of 0.28% copper, of which 166 million tons average 0.33 reserves 

indicate 250 million tons of 0.25% copper ore in the oxide zone 

with an estimated additional 130 million tons of mixed and sulfide 

are averaging 0.30% copper underlying the oxides. 

Calculated ore reserves from two independent studies on open 

pit designs show: 

Design 1 
Design 2 

ORE 
79,363,000 Tons @ 0.36% Copper 

116,000,000 Tons @ 0.37% Copper 
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Current Sulfide Reserves 

The Resident Geology Department just completed a study of the 

sulfIde reserves. The interpretation is based on interpolation of 

less than 400 feet between drill holes, the benches were set at 

50 feet intervals. The sulfide zone was started on the 2600 Bench 

(approximately 650 feet below the surface) and calculated on each 

bench down to the 900 Bench. A value of 0.30% Cu was used as a 

cut-off. The individual benches are summarized on Table 1. 

The sulfide reserves calculated to date are 52,737,000 tons of 

ore @ 0.448% Cu. This estimate is very conservative as the sulfide 

zone is insufficiently drilled. The tonnage could reasonably be 

doubled without appreciably changing the grade based on the information 

now available. 

Based on the relationships established by statistical analysis 

a prediction of the amount of gold-silver now present in the existing 

sulfide reserves. 

O~ 

52,737,000 Tons @ 0.446% Cu 
337,517 Ozs Au @ 0.0064 oz./T 

4,097,665 Ozs Ag @ 0.0777 oz./T 

If the above mentioned sulfide tonnage is doubled by future 

drilling, as is expected, then the amount of precious metals currently 

in the sulfides doubles. 

The gold-silver values are shown to occur in the oxide zone as 

well as the sulfide zone. The overall average of gold-silver in 

both zones is 0.0070 ozs.Au/Ton, and 0.0852 ozs. Ag/Ton. 

Using the previously determined tonnage for the oxide deposit and 

applying it to the overall assay the figures greatly increase in their 
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significance. 

O~ 

Design 1 plus current su1fide-reserves 132,100,000 Tons @ 0.394% Cu 
924,700 Ozs.Au @ 0.0070 ozs./Ton 

11,254,920 Ozs.Ag @ 0.0852 ozs./Ton 

Design 2 plus current sulfide reserves 168,737,000 Tons @ 0.394% Cu 
1,181,159 Ozs.Au @ 0.0070 ozs./Ton 

14,342,652 Ozs.Ag @ 0.0852 ozs./Ton 

The above figures are becoming too large to ignore. They help 

point out the ncpd for re-assaying some of the old Sanchez core in 

order to check the reliability of the results obtained from the 

regression analysis. If the new assays check with the old assays then 

a study should bc made to determine whether or not the gold and 

silver present is recoverable. 

SUMMARY AND CONCLUSIONS 

The information gathered to date on the Sanchez Deposit is 

incomplete. It is known to occupy a large altered area. Unlike 

other prospects, it is known to contain several million tons of low 

grade ore, in addition to the alteration zones. 

The critical problem at present is the lack of sufficient 

information to properly evaluate the deposit. This fact becomes 

critical when a determination must be made as to a property's 

potential value prior to making the decision to keep it, sell it, 

or drop it~ 
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Roland B. Mulchay 
Consulting Geologist 

2732 Wren Road 
Salt Lake City, Utah 

Mr. George R. arownell 
National Bulk Carriers, Inc. 
1345 Avenue of the Americas 
Tew York, N. Y. 10019 

Dear r. Brownell I 

June 20, 1975 

This will acknowledge receipt of 
the xpense check for the Sanchez examination, and your 
kind letter of June 9th. 

In case you may have missed an 
article in the Wall Street Journal of May 30th, 1 am 
enclosing a Xerox copy. Anglo-American, through two 
of its subsidiaries, will invest nearly 36 million to 
purchase stock held by the Crane Company and 8S0,OOO 
shares of unissued Inspiration stockl this would give 
Anglo-American a 30% interest in that company. Although 
stockholder approval must be voted for this substantial 
dilution of presently outstanding shares, it seems likely 
that the approval will be forthcoming, as Inspiration 
badly needs additional capital • . 

The opportunity to obtain a 
favorable business arrangement on the Sanchez prooerty 
was probably a one time, short term possibility. The 
acquisition of very large, if low grade, copper reserves 
in the United States, held by Inspiration in the main 
mines at Inspiration and at the Christmas and Sanchez 
prospects, undoubtedly held primary interest for 
Anglo-American. My interest in the Sanchez prospect, and 
Inspiration itself, appears to have been fully justified 
by the large Anglo-American investment. I am not sure 
that the Inspiration management fully realizes that the 
30% to be held by Anglo-American will represent working 
control, and unless favorable result can be produced 
there will likely be some changes made I 

I will be glad to refer interesting 
prospects, if any, to YOUI however, 1 hardly hope to have 
another like the Sanchez in the near future. Drilled out 
reserves, even low grade ones, that can be favorably 
obtained are not to be expected often. . 

RBM,m 

With best personal regards 

(l-&jlrs very truly, 
~ CiJ~ ""-_04-«_41_--,

.~ 

Roland B. Mulchay 



GEORGE R. BROWNELL 

Mr. Roland B. Mulchay 
2732 Wren Road 

ATTORNEY AT LAW 

134S AVENUE OF THE AMERICAS 

NEW YORK, N. Y. 10019 

(212) 765-3000 

Salt Lake City, utah 84117 

Dear Mr. Mulchay: 

OF COUNSEL 

RAGAN & MASON 

THE FARRAGUT BUILDING 

900 SEVENTEENTH STREET, N. W. 

WASHINGTON, O. C. 20006 

(202) 296-4750 

June 9, 1975 

There is enclosed a check of National Bulk Carriers, 
Inc. in the amount of $358.05 in payment of your invoice in 
respect of expenses incurred in examining the copper property 
in Arizona. I was also quite disappointed that the matter 
was not pursued. I think that both Mr. Hollett and Mr, Patrick, 
who are the officials in charge of mineral development, would 
have liked to pursue this matter. The real reason I believe 
is that there have been a good many activities being pursued 
and the general feeling was that there was not enough personnel 
to take on this additional project at this time. 

I do hope that you will continue to think of National 
Bulk Carriers in the future if any new matters develop. As you 
know, the situation can change here quite rapidly. 

I would like to extend my very best personal regards 
and I hope that you will be passing through New York in the 
near future. • 

With best wishes, 

Sincerely, 

Enc. 



DATE OF 
iNVOICE 

05-07-75 

Endorsement end negotiation of the check bearing the samo number as this voucher constitutes an acknowledgment 0' receipt In 'ull 
'or the below account and a certification that said account Is true and lust and that payment there'or has not been heretof .. re received. 

NATIONAL BULK CARRIERS, INC. 

DESCRIPTiON AMOUNT 

for expenses incurred 03/31 to 04/06/75 $358.05 

-r _ c:::.. 

DETACH 





TO 

-- - ----- -------------------------------c---------

Roland 3. Mulchay 
Consulting Geologist 

2732 hlren R.oad 
Salt Lake City, Utah 

May 7, 1975 

National Bulk Carriers, Inc. 
1345 Avenue of the Americas 
New York, N. Y. 10019 

Expenses incurred in reconnaissance 
examination of the Sanchez copper property. 
owned by Inspiration Cons. Copper Company, 
in the field and at Inspiration, Arizona, 
from March 31 to April 6, 1975. inclusive: 

Transportation 
Airline: Salt Lake City

Phoenix and return 
Hertz car - Phoenix 

May 31 ~ April 6 
Gasoline 

$122.74 

130.21 
7.10 

Mileage and parking 16.00 
$276.05 

Inspiration Guest house - tips 

Food and meals 

Telephone: March and April 

Postage 

TOTAL 

11.00 

54.05 

15.85 

1.10 

$358.05 

Kindly have check forwarded to me at 
2732 Wren Road, Salt Lake City, Utah 84117. 

Yours very truly. 

Roland B. Mulchay 

RBMlm 
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GEORGE R. BROWNELL 
ATTORNEY AT LAW 

134S AVENUE OF THE AMERICAS 

NEW YORK, N. Y. 100 19 

Mr. Roland B. Mulchay 
2732 Wren Road 

(212) 765-3000 

Salt Lake City, Utah 84117 

Dear Mr. Mulchay: 

OF COUNSEL. 

RAGAN & MASON 

THE FARRAGUT BUILDING 

900 SEvENTEENTH STREET, N . w. 

WASH1NGTON, D . C . 20006 

( 202 ) 296 - 475 0 

March 27, 1975 

This will confirm the arrangements made with you 
over the telephone today. You are proceeding to obtain 
information concerning the copper prospect you mentioned. 
National Bulk Carriers, Inc. will pay you for your expenses 
but you will contribute your time for your own account. 
You expect that this trip will take about one week. After 
looking over the data you will then make a recommendation 
to National Bulk Carriers, Inc. 

We also discussed that a mutually satisfactory arrange
ment would have to be made concerning any compensation to 
you or other interest in the properties if the matter goes 
forward. I would appreciate your thoughts on what you think 
might be appropriate. 

With best wishes, 

cc: A. B. Hollett 
J. L. Patrick 
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MINERALS EXPLORATION COMPANY 

P.o. BOX 54945 

E. H . EAKLAND. JR. 
PRESIDENT 

Mr. R. B. Mulchay 
2732 Wren Road 

LOS ANGELES. CALIFORNIA. 90054 

May 30, 1975 

Salt Lake City, Utah 84117 

Dear Mul: 

Sanchez Copper Prospect 
Safford Area, Arizona 

48\ so. BOYLSTON ST. 

LOS ANGELES. CALIF. 90017 

AREA CODE (2\3) 486·683\ 

Thanks very much for the report on Inspiration's Sanchez copper 
prospect near Safford, Arizona. It arrived while I was away 
and Gene Lindsey sent it on down to Paul Pickard. Paul attended 
the Silver Cit~Mexico meeting where he ran into John Eastlick 
and they had a chance to discuss the present status of the work 
at Sanchez, inasmuch as I had called Paul and alerted him shortly 
after our conversation. 

The Sanchez property does appear to be low grade. In fact it 
sounds as though it is probably something that might have to be 
put back on the shelf for a period of time. Past history indicates 
that on the average copper prices seldom stay in a depressed 
condition for more than 18 to 24 months, barring a major depression. 
I wish you would tell me if we are in a temporary turndown in 
business, a short-term slowdown in consumer buying, an inflation
fed recession, or just an old fashioned honest-to-God depression. 
If I tried to explain our financial position here and the restraints 
which we have on any new commitments, such restraints would include 
any major payments to Inspiration, for at least this year. However, 
as soon as Paul has finished his review and made his recommendations, 
I'll let you know as to our possible further interest. 

Despite your hostile attitude, I still would rather tackle Andacollo, 
but it is quite probabl~ that we are going to do neither in the 
immediate future. We do have, of course, a lot more data on 
Andacollo than was available to you at the time Anaconda did its 
drilling. Considering the location, accessability to a well 
developed port, and the ease of year-round operations, I still 
feel that Andacollo would be an attractive initial step into 
Chilean mining affairs. I agree that of the properties we looked 
at, and excluding El Abra as too closely tied to the Chilean 
government because of its proximity to Chuqui, that Los Pelambres 
is the most attractive; but production from there is probably five 
to ten years down the road, and I think Andacollo could be making 
money in four to five years. 



Mr. R. B. Mu1chay -2- May 30, 1975 

With best regards to you and Alice and I hope that our paths will 
cross someplace in the immediate future. 

Sincer~ly, 

Edward ~land' Jr. 

EHE:mm 



E. H . EAKL.AND. JR. 
PRESIDENT 

MINERALS EXPLORATION COMPANY 

P.o. BOX 54945 

Los ANGELES. CALIFORNIA. 90054 

461 SO. BOYLSTON ST . May 14, 1975 LOS ANGEL.ES, CALIF. 90017 

AREA CODE (213) 486·8931 

Mr. Roland B. Mulchay 
2732 Wren Road 
Salt Lake City, Utah 84117 

Dear Mr. Mulchay: 

Sanchez Copper Property 
Graham County, Arizona 
(Owned by Inspiration Cons. 
Copper Company) ' 

This will acknowledge receipt of your letter of May 
10 and the report on the captioned property. 

Mr. Eakland is presently out of town and you will be 
hearing from him upon his return. In the meantime, 
Mr. Eugene Lindsey, our Chief Geologist, is looking 
into the matter. 

rom 

Sincerely yours, 

!ytUAltfd }J( ~ 
secretiry to {l 
Edward H. Eakland, Jr. 







Mr. George R. Brownell 
National Bulk Carriers, Inc. 
1345 Avenue of the Americas 
New York, N. Y. 10019 

Dear Mr. Brownell: 

Roland B. Mulchay 
Consulting Geologist 

2732 Wren Road 
Salt Lake City, Utah 

April 8, 1975 

Enclosed is a copy of a reconnaissance report on the Sanchez 
~opper property near Safford, Arizona, prepared from data obtained from the 
Inspiration Consolidated Copper Company, the owners, at the Inspiration 
offices, and on a quick visit to the claims on April 4th. 

As expected, there is a substantial tonnage of low grade copper 
bearing material, both in oxide (0.36% Cu) and sulphide (0.45% Cu) form, 
indicated by drilling done to date. There has been extensive exploration 
since my visit to the property several years ago, and development of large 
tonnages of 1.0% copper sulphide ores, which could have been projected at 
-that time, are not now to be expected in the areas tested. The sulphide 
~re possibilities have not yet been fully explored, and there are very long 
~hances for good grade sulphide ores related to a small breccia pipe struc
ture exposed at surface northwest of the Carpenter Shaft. 

I am impressed with the indicated reserve tonnages, good possi
bilities for additional sulphide mineral development, and projections of 
£uture, very profitable operations at increased copper prices. If the 
Mining Department of National Bulk Carriers is similarly impressed, 
-negotiations for an option arrangement could be started with Inspiration 
officials at the corporate headquarters at Morristown, New Jersey. 
Mr. Richard H. Hyde is president of the company, and Mr. H. Myles Jacob 
~s board chairman. 

I was told at Inspiration on April 2nd, by one of the local 
officials of the company, that W. R. Grace & Co. had just made an offer on 
the Sanchez property. Later, I learned informally that the offer was for 
a joint venture agreement, similar to that made with Union Pacific Mining 
Company in 1973-74. 

As outlined in a Union Pacific report, on file at Inspiration, 
the agreement provided .that Union Pacific would provide 60% of the first 
$19.1 million in capital costs in order to reimburse Inspiration for the 
after tax effects of their investment of $5,231,000 to that date. Addi
tional capital costs would be supplied at 49% by Union Pacific; Inspiration 
would retain control, act as the operator, and pay 51% of further costs. 

From the Union Pacific figures, it can be estimated that 
Inspiration now has about $5,650,000 in the property, and is obligated for 
the 1975 expenditures of about $129,456 for property payments and $36,800 
for assessment work. The Union Pacific letter-of-intent agreement provided 



.... . .. t· .... 

Mr. George R. Brownell p. 2 April 8, 1975 

for an extended examination period and an opportunity to check earlier drill 
hole results by drilling. Six holes were drilled; comparisons satisfied 
Union Pacific engineers that the Inspiration work had been accurately done . 
. AII Union Pacific projections were based upon coppex at 56C per pound, and 
calculations showed profitable operations with a re~sonable payout period. 
The agreement is reported to have been terminated when Union Pacific proposed 
changes in the terms, and Inspiration refused. 

Off the record, Inspiration is now badly in need of cash, and is 
threatened with an active takeover attempt by the Crane Company. Inspiration 
has been seeking cash through sale of treasury stock in an amount equal to 
about 10% of the 2,439,059 shares issued; 22,200 shares are held in the 
treasury. Several organizations have been invited to make an overall review 
of the Inspiration ore reserve position and future 'prospects for consideration 
of such a purchase. Homestake engineers have recently conducted a review at 
Inspiration. At first glance, a stock purchase might be attractive, as the 
Inspiration ore reserves are reported very large and the Christmas property 
should eventually b e a large low grade copper operation. Anaconda holds about 
28% of Inspiration s tock, and the Inspiration management undoubtedly feels 
that with another 10% in friendly hands, a takeover ,attempt would not be 
successful. 

Inspiration has had, in recent years, more than its share of 
technical operating difficulties. The necessity for elimination. of air 
'pollutants at the old smelter caused the erection of a largely untested, 
new electric smelting furnace which has been plagued by many breakdowns. 
The great expenditure at the new smelter plus the lower production caused 
by the delays and decreased copper prices have brought on a very difficult 
period for the Company. It is my belief that all available competent staff 
will be needed to manage Inspiration and future Christmas operations. For 
that reason, it is suggested that any agreement reached on the Sanchez should 
vest control with National Bulk, and operations be divorced from Inspiration 
supervis ion. 

As the total pounds of copper indicated at Sanchez are substantial, 
a type of joint venture agreement might be the only feasible approach. Poss
ibly the offer of a loan to Inspiration of an amount approaching its investment 
~n the Sanchez property might be sufficient to influence an advantageous agree
ment, at this time, for future exploitation of the Sanchez reserve. Such an 
agreement might provide that, if a thi~d party entered as the operator, such 
as a well financed Canadian or international group, both National Bulk and 
Inspiration would sell equivalent percentages of their- interests to the 
proposed third party. 

The local Inspiration management was most -cooperative, and mad e 
the very comfortable guest house available during my visit. Mr. Jack Eastlick, 
resident geologist at Inspiration, supplied all of the information in reports 
and maps, and accompanied me to the property on April 4th. 

RBM/lh 
Encl. 

Yours very truly, 

V1.-..-f;.~ 
Roland B. Mulchay 

.... ~ .. 
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Report on 

RECONNAISSANCE EXAMINATION 

SANCHEZ COPPER PROPERTY 

Graham County, Arizona 

Owned by 

Inspiration Cons. Copper Company 

INTRODUCTION 

The information contained in the following report was obtained 
from incomplete examination of reports, drill records and maps at the offices 
of the Inspiration Consolidated Copper Company at Inspiration, Arizona from 
March 31 to April 5, 1975, and during a brief visit to the Sanchez property 
on April 4th. About ten years ago the prospect was visited by the writer, 
and then available drilling data were reviewed. 

LOCATION AND PHYSICAL FEATURES 

District, 
Safford. 
6 South, 

The Sanchez copper property is located in the Lone Star Mining 
Graham County, Arizona, about eleven miles by road northeast of 
The claims are situated in Sections 25, 26, 35 and 36, Township 

Range 27 East, Salt River Base Line. 

Safford is a thriving agricultural community of about 6000 people 
in the Gila River valley. The town is on Highway 60 - 70, and is served by 
the Bowie - Globe branch of the Southern Pacific Railroad. A siding at 
Solomonville, east of Safford, and about nine miles from the property, would 
be available for freight shipments. 

The claims are located near the southerly end of the Gila Moun
tains in rolling topography with higher basalt covered hills to the east 
and north. The present surface at about the 3200 ft. elevation is some 
150 ft. above the Gila River valley elevation, and about one mile north of 
the valley boundary. 

Climate may be classed as temperate although high temperatures 
are common in summer; there would be no ordinary interruption of year round 
operations. Rainfall is about 8.5 inches per year; there is sparse desert 
type vegetation. Adequate water supply is reported available from wells in 
the valley at the Grijalva farm and the state lease. A power line reaches 
the property, and a power supply for a large operation is reported available. 
There is no nearby source of timber. Supplies for mining operations would 
come from Tucson, Arizona and El Paso, Texas. Safford would be the residence 
for employees, though housing is reported scarce. 

The road from Safford passes the hard surface Safford airfield 
where air - radio communications are installed. A gravelled airstrip has also 
been established at the. property. 

There is no equipment in the mine area, and only limited material 
at the test leaching site. An adequate office building for exploratory work 
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is located near the river. Good graded roads reach all parts of the property. 
Core from the drill holes is stored in two old buildings near the river. 

HISTORY AND RECENT DEVELOPMENTS 

Prospecting and very small scale copper ore production have been in 
progress at the Sanchez property since 1899. In 1964, Harpoon, Inc.~ a sub
sidiary of United Nuclear, started active exploration of the area, 'and in 1969 
the property was acquired by Inspiration Consolidated Copper Company, which 
has corporate headquarters at Morristown, N. J., and mining operations at 
Inspiration and Christmas, Arizona. Except for continuing advance royalty 
payments on the Carpenter lease, by the end of 1975 almost all property pay
ments will have been completed by Inspiration. 

The Lone Star district will be the next large scale mining center 
in Arizona. In the late 1950' s Phelps Dodge Corporation started exploration 
in an area about nine miles northwest of the Sanchez, and has had outstanding 
success. Two deep shafts and connecting crosscuts are now being driven to 
test drilling results, and to prepare a large underground mining project for 
production. Reserves are reported by that company to be . 400 million tons of 
0.72% copper; it is stated informally that a substantial part of this reserve 
will average 1.0% copper. 

About five miles northeast of the Sanchez, since 1955 Kennecott 
Copper has explored and partly developed a very large, mixed oxide - sulphide 
copper deposit. It is reported that Kennecott will re-evaluate this deposit 
since the success by Phelps Dodge in deeper exploration. 

Essex International and Towne Mining are also now conducting 
drilling exploration projects in the district. 

In 1973-74 Union Pacific Mining Company by letter of intent arranged 
an option period on the Sanchez ground which would have developed into a joint 
venture agreement with Inspiration. Six holes were drilled to check Inspiration 
results, and the project was recommended by Union Pacific geologists. Modifi- ' 
cations of the original agreement were sought by Union Pacific; rejection by 
Inspiration brought abandonment of the agreement. 

Data on the Sanchez has recently been reviewed by Kennecott, Home
stake, Phelps Dodge and W. R. Grace. The Homestake review was perfunctory as 
regards Sanchez; principal emphasis was upon investment in Inspiration itself. 
W. R. Grace is reported to have made an offer for a joint venture agreement 
on April 2nd. 

PROPERTY 

By purchase and location, Inspiration holds 368 unpatented claims, 
of which 16 are being presented for patent. There are also 200 millsite claims 
which cover some lode locations; these locations will be dropped when the , 
millsites are patented. Eighty nine acres of valley land are being purchased 
from Mr. P. Grijalva on small yearly payments ($12,000 plus interest to be 

F7 
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paid after 1975), and 240 acres are held on a state commercial lease in the 
valley. Ten acres are leased from Mr. M. Sanchez. 

Assessment work aggregating $36,800 must be done in 1975; that 
under the provisions of the Carpenter lease should be accomplished by June 30, 
1975 and the remainder by September 30th. Property payments, including the 
Carpenter lease advance royalty, amount to $129,456 for 1975. 

The Carpenter lease provides for a royalty of $0.007 per pound of 
copper produced, or a minimum advance of $100,000 per year. The Grijalva 
payments are at the rate of $3,000 per year. 

GENERAL GEOLOGY 

In the Lone Star district an older series of volcanic rocks, largely 
andesitic tuffs and agglomerates, are overlain by recent basalts and associated 
late volcanics. Quartz monzonite intrusive stocks and dikes, and closely re
lated, slightly younger, fine grained acid intrusive rocks cut irregularly 
through the older volcanic series. The ore deposits appear to be closely 
related to the quartz monzonite and later intrusives. 

SANCHEZ PROPERTY 

At Sanch ez, dikes and stock--1ike masses of coarse, biotite-rich 
quartz monzonite porphyry cut steeply through the andesites. Late, narrow 
dike-like acid intrusives, probab~y rhyolitic, cut both quartz monzonite and 
andesites, and appear related to irregular pebble-dike type breccias which 
cut monzonite and andesites, often near the contacts. Although the geologic 
notes on the drill holes are not specific, stronger mineralization may have 
occurred near these breccias. 

About 250 ft. northwest of the Carpenter shaft at surface, there 
is a poorly exposed breccia, possibly part of a breccia pipe structure, about 
75 by 100 ft. in area; the southern extension is covered by recent alluvium. 
Three drill holes, E-1, 401 and 403 in the immediate area of this breccia, 
contain much stronger copper values than generally cut in the other drill 
holes. The breccia has been cut on the Carpenter shaft 200 level, and large 

, boulders of it can be seen in the stockpile at the leach test area. Fragments 
of coarse quartz monzonite are engulfed in fine grained, dense, gray, probably 
rhyolitic rock with fine quartz phenocrysts. Both rock types are weakly 
brecciated, and sealed with irregular iron oxides, some quartz, and erratic 
copper oxide minerals. The fine grained rocks are cut locally by six inch 
stringers of glassy quartz with prominent lacing of oxide copper seams. The 
downward extension of this possible breccia pipe structure has not been 
delimited. 

As indicated by steep drill holes at Sanchez, thick, but highly 
variable, zones of oxide copper minerals with prominent iron oxides are cut 
near surface and extend to depths of more than 1200 ft. The principal copper 
oxide minerals reported are chrysoco1la (CuSi03.2 H20) with considerable 
tenorite (CuO), and some malachite, cuprite and chalcanthite.A zone of 
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strong native copper often occurs near the base of the oxide section, and 
suggests there may have been late oxidation of a previously secondarily 
enriched chalcocite (Cu2S) zone. 

Recent faulting, probably of relatively small displacement, appears 
to have influenced near surface oxidation, and may offset both oxide and under
lying sulphide mineral zones. 

Below the oxide copper sections there are localized strong sulphide 
copper minerals in seams and disseminations associated with pyrite. The sulphides 
are generally of primary origin and include chalcopyrite, prominent bornite, 
and little molybdenite. Quartz occurs in seams with the sulphides, and there 
are numerous late calcite seams. A few drill holes show some chalcocite en
richment below the oxide zone. Additional exploration may disclose more of 
this type of mineral than indicated to date. 

There is a small, but possibly important, gold and silver content 
indicated by incomplete assay data, but mineral relationships have not been 
d et ermined. 

Distribution of alteration zones is masked by the intense oxidation 
features, and has not been clearly developed. There is some evidence of an 
outer chlorite zone with pyrite; clay alteration and sericite are noted, but 
the limits are not defined. Strong, second stage fine biotite is widely dis
tributed but, again, the limits are not determined. Although late biotite 
alteration has not been widely described in the geologic literature on copper 
deposits, it is an important and . prominent alteration feature at El Teniente 
in Chile; at Pachon, Argentina; at Cananea and Nacozari in Mexico, and at Ray 
in Arizona. It is not unlikely that much of the intense sericite alteration 
described at various large copper districts is the result of breakdown of 
second stage biotite. 

Much of the Sanchez surface, and partly over the presently recognized 
copper metallization, is covered by recent alluvium to the south and . west and 
by basalt on the higher hills to the east. There are thus possibilities that 
separate areas of intrusive activity~ mineralization and brecciation may be 
concealed in the vicinity. 

DRILLING AND DEVELOPMENT 

At Sanchez, exploration and development have been by the Carpenter 
shaft and a short underground level at 200 ft. below surface, which could be 
easily made accessible, and by steep diamond drill holes. To date 133 holes 
have been drilled, some to depths of more than 2000 ft. The deeper holes have 
been surveyed, and some show wide variations from the vertical. Many holes 
hl;lve not been surveyed; geologic and assay data ere very difficult to interpret 
in these sections. 

The holes total more than 200,000 ft. in length. Core recovery has 
been very good, and checks made by Union Pacific geologists indicated assaying 
and sample preparation had been done competently. Most of the core is reported 
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to be available for review. 

In the early drilling programs emphasis was placed ort oxide copper 
development. More recently, increased attention has been given to underlying 
sulphide copper possibilities. Several old holes have been deepened and others 
drilled into the sulphide zone. It does not appear that the sulphide possi
bilities have yet been fully explored, laterally or at depth. 

INDICATED RESERVE TONNAGES 

OXIDE COPPER 

Computer designed open pit models prepared by Inspiration indicate 
79,363,000 tons @ 0.36% oxide copper could be mined from an open pit with a 
1.49:1 waste to ore stripping ratio; 0.2% copper was used as a cutoff grade. 

A careful check of these calculations was made by Union Pacific 
geologists and their outside consultants. Three particular benches were 
selected and reserve blocks were individually calculated. Using the Union 
Pacific figures for the benches, extrapolation to the Inspiration design would 
have shown a total of 86,000,000 tons at 0.35% copper. 

A later independent estimate by Union Pacific and consultants 
developed a new oxide pit design which showed a total of 116,000,000 tons at 
0.368% oxide copper, and a stripping ratio of 1.8:1; a 0.2% copper cutoff was 
also used. 

A recent computer study of better grade oxide reserves, directed 
to estimate a tonnage of better grade material, showed a total of 30,520,000 
tons at 0.50% oxide copper between the 3200 and 2700 elevation benches. 
Most of this reserve would fall within the limits of the designed pit. Thus, 
an operation could be started on better grade material to amortize plant and 
stripping costs more rapidly than by use of calculated average grade reserves. 

SULPHIDE COPPER 

The Inspiration geological department, using available sulphide 
data, has calculated a sulphide reserve on benches from 2600 to 900 ft. 
elevation, without regard to open pit design, which showed a total of 52,737,000 
tons at 0.45% copper, using a 0.3% copper cutoff. They believe that this in
dicated reserve might be greatly increased by further exploration. Probably 
much of this tonnage would not be available for open pit extraction. 

There is an appreciable low grade gold and silver content shmvn by 
scattered analysis of copper samples. Statistical analysis by Inspiration 
indicates that this may average 0.007 oz. gold per ton, and 0.085 oz. silver 
per ton. The assay data is incomplete, and the mineral relationships are 
unknown. However, it appears that 'an important credit in precious metals 
might be recovered from the sulphide ores. It is unlikely that such credit 
would be obtained in a leaching operation. Data on the molybdenum content is 
inconclusive, and the possible molybdenum recovery may not be sufficient to 
deserve consideration. 
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METALLURGY 

Inspiration has conducted bulk sulphuric acid leaching tests at 
the property on the oxide materials. A start was made with straight heap 
leaching; this was modified by tests of leaching techniques developed at 
Mangu1a, Rhodesia, which were considered successful. 

In the leaching tests, material obtained from the Carpenter 200 
level, with some surface material, was blended to obtain a grade of 0.36% oxide 
copper, and crushed to ~ mesh. Fines were removed. Tests were initially on 
small lots, but finally a 5000 ton lot was leached on a specially constructed 
concrete pad with asphalt facing. After a 21 day leach period, a 61% recovery 
was obtained. In this process, copper would be removed from the leach solu
tions by solvent extraction, as determined by tests by General Mills, followed 
bY , electro-winning to cathode copper. The abundant sulphuric acid now being 
made by copper smelters in the Southwest should insure supply of this reagent 
at reasonable cost in the future. 

The writer believes that additional testing, with probably indi
cated increased plant investment, would show substantially better recoveries 
at costs which would be economic. The Union Pacific investigation in 1973-74 
indicated the Inspiration test leaching operation would be economic at 56¢ 
copper. 

CONCLUSIONS AND RECOMMENDATIONS 

The impressive indicat~ low grade copper reserve at the Sanchez 
property, much of which would be available for low cost, open pit mining 
operations, deserves close consideration as a future economic resource. In 
the expectation that the price of copper, during the projected twenty year 
life of the enterprise at 20,000 tons per day and a start-up date some years 
in the future, will be at least from 20 to 30% higher than the present 63¢ 
price, the exploitation of the Sanchez deposit could be a very profitable 
venture. 

Present exploration has not eliminated chances for substantial 
increases in low grade sulphide reserves. There are very long chance possi
bilities for discovery of higher grade primary ores related to the small 
breccia exposed at surface and partly explored by three drill holes. This 
area could be further explored by deep, inclined holes from surface. 

If satisfactory business arrangements can be made with the Inspir
ation Company, it is recommended that a joint venture agreement be made with 
provision for an option period for a geological examination of drill records 
and cores, and additional drilling. If these investigations have favorable 
results, further metallurgical testing would be in order. 

RBM/lh 
April 7, 1975 
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Inspiration Consolidated Copper Companr 

Mr. Roland B. Mulchay 
2732 Wren Road 
Salt Lake City, Utah 84117 

Dear Roland: 

INSPIRATION, ARIZONA 85537 

May 30, 1975 

I've been intending to write you for some time, but it seems that 
my best intentions were always sidetracked. First, I wish to thank 
you for your hospitality during your visit and, secondly, for the copy 
of "comments on breccias." 

We (Millie, Mary Ann and myself) are leaving on vacation tomorrow 
and will be gone through the 15th. We plan to drive first to Sidney, 
Montana via Santa Fe and Denver, and will return down the coast through 
Oregon and California. Hopefully one of these times we'll make it 
through Salt Lake. The primary purpose of this trip is to attend my 
25th year reunion at Montana "Tech". Otherwise, we would probably be 
working on our cabin in the White Mountains. 

Paul Pichard is here today looking over the Sanchez data. As I 
understand, you have submitted the property to his attention. We have 
started a drilling program there for the annual assessment work, and 
will do "back-to-back labor" for this year and next. This will amount 
to about $80,000 worth of drilling so we should get some worthwhile 
information, particularly on the strong secondary biotite zone to 
the south. 

Mary Ann is still job hunting without much success, but she has 
had several inquiries from various universities. At the present, it 
appears that she has a good chance for a job at the University of 
Kentucky. At least she has an interview lined up r i ght after she returns 
from vacation so we're hoping. 

Give our regards to Alice. We're sorry that we won't be through 
Salt Lake, but we will take a "raincheck" on your kind offer. 

Sincerely yours, 

~tliCk 
JTE:cs 

• 
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Inspiration Consolidated Copper Company 

Mr. Roland B. Mu1chay 
Consulting Geologist 
2732 Wren Road 
Salt Lake City, Utah 84117 

Dear Roland: 

INSPIRATION, ARIZONA 85537 

T~I.. . ~ \ "Z. ,-h S" 
\. 41. - 4..,:' - 'L* \\ 

'2J$"l,.. 

Harch 19, 1975 

I have consulted with our management in regard to your request for 
information on the Ash Peak Mine, and they are agreeable that the 
records can be made available for review. \ve don't have too much 
data on file, but some of it may be useful. 

( With reference to the Sanchez property ~ we are definitely interested 
in moving the property, either through an option arrangement with 
a retained interest or possibly through a jOint venture. There are 
several other companies interested in the property, and, of course, 
we will be interested in the best deal offered which would be to 
our benefit. ( All of the Sanchez data is here at Inspiration and) 
you are welcome to look at it at your convenience. However, it 
should be done soon, for as mentioned above, there are several' other 
interested parties. 

I am sorry that we couldn't get together last week, but to put it 
mildly I was somewhat indisposed. I am back to work now and should 
be fully recovered by the end of this week. Am looking forward to 
seeing you soon. 

JTE:ct 

cc: Mr. J . G. Kuhn 

Sincerely yours, 

, ;:a"'-' r;) 
JoRfl' T. Eastlick 

I..o'l. - ./ 
1\ - .Li.."t e'_ l~Si ~ __ " .. \. ....,. ... J 
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Mr. George R. Brownell 
National Bulk Carriers. Inc. 
1345 Avenue of the Americas 
New York, N. Y. 10019 

Dear Mr. Brownell: 

Roland B. Mulchay 
Consulting Geologist 

2732 Wren Road 
Salt Lake City, Utah 

April 8, 1975 

Enclosed is a copy of a reconnaissance report on the Sanchez 
copper property near Safford, Arizona, prepared from data obtained from the 
Inspiration Consolidated Copper Company, the owners. at the Inspiration 
offic s, and on a quick visit to the claims on April 4th. 

As expected. there 1s a substantial tonnage of low grade copper 
bearing terial, both in oxide (0.361. Cu) and sulphide (0.45% Cu) form, 
indicated by drilling done to date. There has been extensive exploration 
since my visit to the property several years ago, and development of large 
tonnages of 1.01. copper sulphide ores, which could have been projected at 
that time, are DOt now to be expected in the areas tested. The sulphide 
ore possibilities have not yet been fully explored. and there are very long 
chances for good grade sulphide ores related to a small breccia pipe struc
ture exposed at surface northwest of the carpenter Shaft. 

I impressed with the indicated reserve tonnages, good possi-
bilities for additional sulphide mineral development, and projections of 
future, very profitable operations at increased copper prices. If the 
Mining Department of National Bulk Carriers 1s s~ilarly impressed, 
negotiations for an option arrangement could be started with Inspiration 
officials at the corporate headquarters at Morristown, New Jersey. 
Mr. Richard H. Hyde is president of the company, and Mr. H. Myles Jacob 
is board chairman. 

1 was told t Inspiration on April 2nd, by one of the local 
officials of the company, that w. R. Grace & Co. had just made an offer on 
the Sanchez property. Later, I learned informally that the offer was for 
a joint venture agreement, similar to that made with Union Pacific Mining 
Company in 1973-74. 

A outlined in a Union Pacific report, on file at Inspiration, 
the agreement provided that Union Pacific would provide 60% of the first 
$19.1 million tn capital costs in order to reimburse Inspiration for the 
after tax effects of their investment of $5,231,000 to that date. Addi
tional capital costs would be supplied at 49% by Union Pacific; Inspiration 
would retain control, act as the operator, and pay 51% of further costs. 

From the Union Pacific figures, it can be estimated that 
Inspiration now has about $5,650,000 tn the property. and is obligated for 
the 1915 expenditures of about $129,456 for property payments and $36,800 
for assessment work. The Union Pacific letter-of-intent agreement provided 
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for an extended examination period and an opportunity to check earlier drill 
hole results by drilling. Six holes were drilled; comparisons satisfied 
Union Pacific engineers that the Inspiration work had been accurately done. 
All Union Pacific projections were based upon copper at S6¢ per pound, and 
c.lculatlons showed profitable operations with a reasonable payout period. 
Tbe agreement is reported to have been terminated wben Union Pacific proposed 
chAnges in the terms, and Inspiration refused. 

Off the record. Inspiration is DOW badly in need of cash, and is 
threatened with an active takeover attempt by the Crane Company. Inspiration 
has been seeking cash through sale of treasury stock in an amount equal to 
about 107. of the 2,439,059 shares issued; 22.200 shares are held in the 
treasury. Several organizations have been invited to make an overall review 
of the Inspiration ore reserve po itlon and future prospects for consideration 
of such a purchase. Uomestake engineers have recently conducted a review at 
Inspiration. At first glance, a stock purehase might be attractive, as the 
Inspiration ore reserves are reported very large and the Christmas property 
should eventually be a large low grade copper operation. Anaconda holds about 
28% of Inspiration stock, and the Inspiration management undoubtedly feels 
that with another l~ in friendly hands. a takeover attempt would not be 
sucoessful. 

Inspiration has had t 1n recent years, more than its share of 
technical operating difficulties. The necessity for el~inatlon of air 
pollutants at the old melter caused the erection of • largely untested. 
new electric smelt1ng furnace whi.ch has been plagued by many breakdowns. 
The great expenditure at the new smelter plus the lower production caused 
by the delays and decreased copper prices have brought on a very difficult 
pertOd for the Company. It 1s my belief that all available competent staff 
will be needed to manage Inspiration and future Christmas operations. For 
that reason, it is suggested that any agreement reached on the Sanchez should 
vest control with National Bulk, and operations be divorced from Inspiratlon 
supervision. 

As the total pounds of copper indicated at Sanchez are substantial, 
a type of joint venture agreement might be the only feasible approach. Poss· 
lbly the offer of a loan to Inspiration of an amount approaching lts investment 
in the SAnchez property might be sufficient to influence an advantageous agree
ment, at this time, for future exploitation of the Sanchez reserve. Such an 
agreement might provide that, if a third pa~ty entered as the operator, such 
as a well financed Canadian or international group, both National Bulk and 
Inspiration would sell equivalent percentages of their interests to the 
proposed third party. 

111e local Inspiration managaxaent was most cooperative. and made 
the very comfortable guest house available during my visit. Mr. Jack Eastlick, 
resident geologist at Inspiration. supplied all of the information in reports 
and maps, and accompanied me to the property on April 4th. 

RBM/lh 
Bncl. 

Yours very truly, 

Roland B. Mulchay 



Report on 

RECONNAISSANCE EXAMINATION 

SANCHEZ COPPER PROPERTY .. 
Graham County, Arizona 

OWned by 

Inspiration Coos. Copper Company 

INTRODUCTION 

The information contained 10 the following report was obta'ined 
from incomplete examination of reports, drill records and maps , at th~ offices 
of the Inspiration Consolidated Copper Company at Inspiration, Arizona from 
March 31 to April 5, 1975, and during a brief visit to the Sanchez property 
on April 4th. About ten years ago the prospect lias visited by the writer. 
and then available drilling data were reviewed. 

LOCATION AND PHYSICAL FEATURES 

District. 
Safford. 
6 South, 

The Sanchez copper property 1s located in the Lone Star Mining 
Graham County, Arizona, about eleven miles by road northeast of 
The claims are situated in Sections 25, 26, 35 and 36, Township 

Range 27 East. Salt River Base Line. 

Safford is a thriving agricultural community of about 6000 people 
in the Gila River valley. The to~~ is on Highway 60 - 70, and is served by 
the Bowie - Globe branch of the Southern Pacific Railroad. A siding at 
SolomoDville, east of Safford, and about nine miles from the property, would 
be available for freight shipments. 

The claims are located oear the southerly end of the Gila Moun
tains in rolling topography with higher basalt covered hills to the east 
and north. The present surface at about the 3200 ft. elevation is some 
150 ft. above the Gtla River valley elevation, and about one mile north of 
the valley boundary. 

Climate may be classed as temperate although high temperatures 
are common in summer; there would be no ordinary interruption of" year round 
operations. Rainfall is about 8.5 inches per year; there is sparse desert 
type vegetation. Adequate water supply is reported available from wells in 
the valley at the Grijalva farm and the state lease. A power line reaches 
the property, and a power supply for a large operation 1s reported available. 
There is no nearby source of timber. Supplies for mining operations would 
come from Tucson, Arizona and 81 Paso, Texas. Safford would be the residence 
for employees, though housing 1s reported scarce. 

The road from Safford passes the hard surface Safford airfield 
where air - radio communications are installed. A gravelled airstrip has also 
been established at the property. 

There is no equipment in the mine area, and only limited material 
at the test leaching site. An adequate office building for exploratory wqrk 
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is located near the river. Good graded roads reach all parts of the property. 
Core from the drill holes is stored in two old buildings near the river. 

HISTORY AND RECENT DEVELOPMENTS 

Prospecting and very small scale copper ore production have been in 
progress at the Sanchez property since 1899. In 1964. Harpoon, Inc., a sub
sidiary of United Nuclear, started active exploration of the area, and in 1969 
the property was acquired by Inspiration Consolidated Copper Company, which 
has corporate head~uarters at Morristown, N. J., and mining operations at 
Inspiration and Christmas, Arizona. Except for continuing advance royalty 
payments on the Carpenter lease, by the end of 1975 almost all property pay
ments will have been completed by Inspiration. 

The Lone Star district will be the next large scale mining center 
in Arizona. In the late 1950's Phelps Dodge Corporation started exploration 
in an area bout nine miles northwest of the Sanchez, and has had ()utstanding 
success. Two deep shafts and connecting erosscuts are now being driven to 
test drilling results, and to prepare a large underground mining project for 
production. Reserves are reported by that company to be 400 million tons of 
0.72% copper; it is stated informally that a substantial part of this reserve 
will average 1.0% copper. 

About five miles northeast of the Sanchez~ since 1955 Kennecott 
Copper has explored and partly developed a very large, mixed oxide - sulphide 
eopper deposit. It is reported that Kenneeott will re-evaluate this deposit 
since the success by Phelps Dodge in deeper exploration. 

Essex International and Towne Mining are also now conducting 
drilling exploration projects in the district. 

In 1973-74 Union Pacific Mining Company by letter of intent arranged 
an option period on the Sanchez ground which would have developed into a joint 
venture agreement with Inspiration. Six holes were drilled to check Inspiration 
results, and the project was recommended by Union Pacific geologists. Modifi
cations of the original agreement were sought by Union Pacific; rejection by 
Inspiration brought abandonment of the agreement~ 

Data on the Sanchez has recently been reviewed by Kennecott, Home
stake, Phelps Dodge and W. R. Graee. The Homestake review was perfunctory as 
regards Sanchez; principal emphasis was upon investment in Inspiration itself. 
W. R. Grace 1s reported to have made an offer for a joint venture agreement 
on April 2nd. 

PROPERTY 

By purchase and location, Inspiration holds 368 unpatented claims, 
of which 16 are being presented for patent . There are also 200 millsite claims 
which cover some lode locations; these locations will be dropped when the 
millsltes are patented. Eighty nine acres of valley land are being purchased 
from Mr. P. Grijalva on small yearly payments ($12,000 plus interest to be 
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paid after 1975). and 240 acres are held on a state commercial lease in the 
valley. Ten acres are leased from Mr. M. Sanchez. 

Assessment work aggregating $36,800 must be done in 1975; that 
under the provisions of the Carpenter lease should be accomplished by June 30, 
1975 and the remainder by September 30th. Property payments, including the 
Carpenter lease advance royalty, amount to $129,456 for 1975. 

The Carpenter lease provides for a royalty of $0.007 per pound of 
copper produced. or a minimum advance of $100,000 per year. The Grijalva 
payments ar~ at the rate of $3,000 per year. 

GENERAL GEOLOGY 

In the Lone Star district an older series of volcanic rocks, largely 
andesitic tuffs and agglomerates, are overlain by recent basalts and associated 
late volcanics. Quartz onzon1te intrusive stocks and dikes, and closely re
lated. slightly younger, fine grained acid intrusive rocks cut irregularly 
through the older volcanic series. The ore deposits appear to be closely 
related to the quartz monzonite and later intrusives • 

.,ANCHEZ PROPERIX 

At Sanchez , dikes and stock--like masses of coarse. biotite-rich 
quartz monzonite porphyry cut steeply through the andesites. Late, narrow 
dike-like acid intrusives, probably rhyolitic, cut both quartz monzonite and 
andesitea. and appear related to irregular pebble-dike type breccias which 
cut monzonite and andesites, often near the contacts. Although the geologic 
notes on the drill holes are not specific, stronger miner 11zation may have 
occurred near these breccias . 

About 250 ft. northwest of the Carpenter shaft at surface, there 
i a poorly exposed breccia. possibly part of a breccia pipe structure, about 
75 by 100 ft. in area; the southern extension is covered by recent alluvium. 
Three drill holes, E-l, 401 and 403 in the immediate area of this breccia, 
contain much stronger copper values than generally cut in the other drill 
holes. The breccia has been cut on the Carpenter shaft 200 level, and large 
boulders of it can be seen in the stockpile at the leach test area. Fragments 
of coarse quartz monzonite are engulfed in fine grained, dense, gray. probably 
rhyolitic rock with fine quartz phenocrysts. Both ro~k types are ~eakly 
brecciated, and sealed with irregular iron OXides, some quartz, and erratic 
copper oxide minerals, The fine grained rocks are cut locally by six inch 
stringers of glassy quartz with prominent lacing of oxide copper s~s. The 
downward extension of this possible breccia pipe structure has not been 
del1mlted. 

As indicated by steep drill holes at Sanchez. thick, but highly 
variable, zones of oxide copper minerals with pro~inent iron oxides are cut 
near surface and extend to depths of more than 1200 ft. The principal copper 
oxide minerals reported are ehryaocolla (CuSi03.2 ~O) with consider.ble 
tenorite (CuO), and some malachite. cuprite and chaIcanthite. A zone of 
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strong native copper often occurs near the base of the oxide section. and 
suggests there may have been late oxidation of a previously secondarily 
enriched chalcocite (Cu2S) zone. 

Recent faulting, probably of relatively small displacement, appears 
to have influenced near surface oxidation, and may offset both oxide and under
lying sulphide mineral zones. 

Below the oxide copper sections there are localized strong sulphide 
copper minerals in seams and disseminations associated with pyrite. The sulphides 
are generally of prtmary origin and include chalcopyrite, prominent bornite, 
and little molybdenite. Quartz occurs in seams with the sulphides, and there 
are numerous late calcite seams. A few drill holes ShOll some chalcocite en
richment below the oxide zone. Additional exploration may disclose mere of 
this type of mineral than indicated to date. 

There is a small, but possibly bnportant, gold and silVer content 
indicated by incomplete ssay data, but mineral relationships have not been 
determined. 

Distribution of alteration zones is masked by the intense oxidation 
features, and has not been clearly developed. There is ome evidence of an 
cuter chlorite zone with pyrite. clay alteration and sericite are noted, but 
the limits are not defined. Strong. second 5tage fine biotite is widely dis. 
tributed but, again, the Itmit~ arc not detcnnined. Although late biotite 
alteration has not been widely described in the geologic literature on copper 
deposits, it is an i portant and prominent alteration feature at El Tenlente 
in Chile; at Pachon, Argentina; at Cananea and Nacozar1 in MexiCO, and at Ray 
in Arizona. It 1s not unlike y that much of t he int ense sericite alteration 
described at various large copper districts is the result of breakdol~ of 
second stage biotite. 

Much of the Sa ch z surface, and partly over the presently recognized 
copper metallization, is covered by recent alluvium to the south ~nd west and 
by basalt on the higher hills to the east. There are thus possibilities that 
separate areas of intrusive activity. mineralization and brecciation may be 
concealed in the vicinity. 

DRILLING AND DEVELO~"T 

At Sanchez. exploration and development have been by the Carpenter 
shaft and a short underground level at 200 ft. below surface, which could be 
easily made accessible, and by steep diamond drill holes. To date 133 holes 
have been ,drilled, some to depths of more than 2000 ft. The deeper holes have 
been surveyed. and sOllIe show wide variations from the vertical. MAny holes 
have not been surveyed; geologic and assay data «e very dtfficultto interpret 
in these sections. 

The holes total more than 200,000 ft. in length. Core recovery has 
been very good. and checks made by Union Pacific geologists indicated assaying 
and sample preparation had be0D done competently. Most of the core i8 reported 
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to be available for review. 

In the early drilling programs emphasis w s placed on oxide copper 
development. More recently, increased attention has been given to underlying 
sulphide copper possibilities. Several old holes have been deepened and others 
drilled into the sulphide zone. It does not appear that the sulphide possi
bilities have yet been fully explored, laterally or at depth. 

INDICATED RESERVE TONNAGES 

Q!JDE COPPER 

computer designed open ptt models prepared by Inspiration indicate 
79,363,000 tons @ 0.36% oxide copper could be mined from an open pit with a 
1.49:1 waste to ore stripping ratio; 0.2% copper was used as a cutoff grade. 

A careful check of these calculations was made by Union Pacific 
geologists and their outside consultants. Three particular benches were 
selected and reGerve blocks were individually calculated. Using the Union 
Pacific figures for the benches, extrapolation to the Inspiration design would 
have shown a total of 86,000,000 tons at 0.35% copper. 

A later independent estimate by Union pacific and consultants 
developed a new oxide pit design which showed a total of 116,000,000 tons at 
0.368% oxide copper, and a stripping ratio of 1.8:1; a 0.2% copper cutoff was 
also used. 

A rece t computer s tudy of better grade oxide reserves, directed 
to estimate a tonnage of better grade material, showed a total of 30,520,000 
tons at 0.50% oxide copper between the 3200 and 2700 elevation benches. 
Most of this reserve would £a11 within the Itmits of the designed pit. Thus, 
ao operation could be started on better grade material to amortize plant and 
stripping costs more rapidly than by use of calculated average grade reserves. 

SULPHIDE COPPER 

The Inspiration geological deparbment, using available sulphide 
cata, has calculated a sulphide reserve on benches from 2600 to 900 ft. 
elevatioo, without regard to open pit design, which showed a total of 52,737,000 
tons at 0.45% copper, using a 0.3% copper cutoff. They believe that this in
dicated reserve ight be greatly increased by further ex~loration. Probably 
much of this tonnage would not be available for open pit extracti on. 

There is an appreciable low grade gold and silver content shown by 
scattered analysis of copper samples. Statistical analysiS by Inspiration 
indicates that this may average 0.007 oz. gold per ton, and 0.085 oz. stIver 
per ton. The assay data is incomplete, and the mineral relationships are 
unknown. However,. it appears that an important credit io precious metals 
might be recovered from the sulphide ores. It is unlikely that such credit 
would be obtained in a leaching operation. Data on the molybdenum content is 
inconclusive, and the possible molybdenum recovery may not be sufficient to 
deserve consideration. 
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Inspiration has conducted bulk sulphuric acid leaching tests at 
the property on the oxide mater1ala. A start was made l-l1th straight heap 
leaching; this was modified by tests of leaching techniques developed at 
Mangula, Rhodesia, which were considered successful. 

In th leaching teats, material obtained from the Carpenter 200 
level, with some surface material, was blended to obtain a grade of 0.36% oxide 
copper, and crushed to -! mesh. Fines were removed. Tests were initially on 
small lots , but finally a Sooo ton lot was leached on a sped.ally constructed 
concrete pad lith asphalt fa~tng. After 4 21 day leach period, a 61% recovery 
was obtained. In this process, copper would be removed from the leach solu
tions by solvent extraction, as determined by tests by General Mills, followed 
by electro-winning to cathode copper. The abundant sulphuric acid now being 
made by copper smelters in the Southwest should insure supply of this reagent 
at reasonable cost 1n the future. 

The writer believes that additional testing, with probably indi
cated increased plant investment, would show substantially better recoveries 
at costs which would be economic. The Union Pacific investigation 1n 1973-74 
indicated the Inspiration test leaching operation would be economic at 56¢ 
copper. 

CONCLUSIONS AND RECOMMENDATI0-i 

The impressive indicated lotv grade copper reserve at the Sanchez 
property. much of which would be available for low cost, open pit mining 
operations. deserves close consideration as a future economic resource. In 
the expectation that the price of copper, during the projected twenty year 
11fe of the enterprise at 20,000 tons per day and a start·up date some years 
in the future, will be at teast frotn 20 to 30% higher than the present 63¢ 
price; the exploitation of the Sanchez deposit could be a very profitable 
venture. 

Present exploration bas not eliminated chances for substantial 
incr_ses in low grade sulphide reserves. There are very long chance possi
bilities for discovery of higher grade primary ores related to the small 
breccia exposed at surface and partly explored by three drill holes. This 
area could be further eKplored by deep, inclined boles from surface. 

If satisfactory business arrangements can be mude with the Inspir
ation Company, it is recommended that a joint venture agreenent be made witb 
provision for an option period for a geological examination of drill records 
and cores, and additional drilling. If these investigations have favorable 
result • further metallurgical testing would be in order. 

RBM/lh 
April 1. 1975 
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Mr. George R. Brownell 
National Bulk Carriers, Inc. 
1345 Avenue of the Americas 
New York, N. Y. 10019 

Dear Mr. Brownell: 

Roland B. Mulchay 
Consulting Geologist 

2732 Wren Road 
Salt Lake City, Utah 

April 8, 1975 

Enclosed is a copy of a reconnaissance report on the Sanchez 
copper property near Safford, Arizona, prepared from data obtained from the 
Inspiration Consolidated Copper Company, the owners, at the Inspiration 
offices, and on a quick visit to the claims on April 4th. 

As expected, there is a substantial tonnage of low grade copper 
bearing material, both in ox ide (0.36% Cu) and sulphide (0.45% Cu) form, 
indicated by drilling done to date. There has been extensive exploration 
since my visit to the property several years ago, and development of large 
tonnages of 1.0% copper sulphide ores, which could have been projected at 
that time, are not now to be expected in the areas tested. The sulphide 
ore possibilities have not yet been fully explored, and there are very long 
chances for good grade sulphide ores related to a small breccia pipe struc
ture exposed at surface northwest of the Carpenter Shaft. 

I am impressed with the indicated reserve tonnages, good possi
bilities for additional sulphide mineral development, and projections of 
future, very profitable operations at increased copper prices. If the 
Mining Department of National Bulk Carriers is similarly impressed, 
negotiations for an option arrangement could be started with Inspiration 
officials at the corporate headquarters at Morristown, New Jersey. 
Mr. Richard H. Hyde is president of the company, and Mr. H. Myles Jacob 
is board chairman. 

i was told at Inspiration on April 2nd, by one of the local 
officials of the company, that W. R. Grace & Co. had just made an offer on 
the Sanchez property. Later, I learned informally that the offer was for 
a joint venture agreement, similar to that made with Union Pa~fic Mining 
Company in 1973-74. 

As outlined in a Union Pacific report, on file at Inspiration, 
the agreement provided that Union Pacific would provide 60% of the first 
$19.1 million in capital costs in order to reimburse Inspiration for the 
after tax effects of their investment of $5,231,000 to that date. Addi
tional capital costs would be supplied at 49% by Union Pacific; Inspiration 
would retain control, act as the operator, and pay 51% of further costs. 

From the Union Pacific figures, it can be estimated that 
Inspiration now has about $5,650,000 in the property, and is obligated for 
the 1975 expenditures of about $129,456 . for property payments . and $36,800 
for assessment work. The Union Pacific 1etter-of-intent agreement provided 
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for an extended examination period and an opportunity to check earlier drill 
hole results by drilling. Six holes were drilled; comparisons satisfied 
Union Pacific engineers that the Inspiration work had been accurately done. 
All Union Pacific projections were based upon copper at 56¢ per pound, and 
calculations showed profitable operations with a reasonable payout period. 
The agreement is reported to have been terminated when Union Pacific proposed 
changes in the terms, and Inspiration refused. 

Off the record, Inspiration is now badly in need of cash, and is 
threatened with an active takeover attempt by the Crane Company. Inspiration 
has been seeking cash through sale of treasury stock in an amount equal to 
about 10% of the 2,439,059 shares issued; 22,200 shares are held in the 
treasury. Several organizations have been invited to make an overall review 
of the Inspiration ore reserve position and future prospects for consideration 
of such a purchase. Homestake engineers have recently conducted a review at 
Inspiration. At first glance, a stock purchase might be attractive, as the 
Inspiration ore reserves are reported very large and the Christmas property 
should eventually be a large low grade copper operation. Anaconda holds about 
28% of Inspiration stock, and the Inspiration management undoubtedly feels 
that with another 10% in friendly hands, a takeover attempt would not be 
successful. 

Inspiration has had, in recent years, more than its share of 
technical operating difficulties. The nec essity for elimination of air 
pollutants at the old smelter caus ed the erection of a largely untested, 
new electric smelting furnace which has been plagued by many breakdowns. 
The great expenditure at the new smelter plus the lower production caused 
by the delays and decreased copper prices have brought on a very difficult 
period for the Company. It is my belief that all available competent staff 
will be needed to manage Inspiration and future Christmas operations. For 
that reason, it is suggested that any agreement reached on the Sanchez should 
vest control with National Bulk, and operations be divorced from Inspiration 
supervision. 

As the total pounds of copper indicated at Sanchez are substantial, 
a type of joint venture agreement might be the only feasible approach. Poss
ibly the offer of a loan to Inspiration of an amount approaching its investment 
~n the Sanchez property might be sufficient to influence an advantageous agree
ment, at this time, . for future exploitation of the Sanchez reserve. Such an 
agreement might provide that, if a third party entered as the operator, such 
as a well financed Canadian or international group, both National Bulk and 
Inspiration would sell equivalent percentages of their interests to the 
proposed third party. 

The local Inspiration management was most cooperative, and made 
the very comfortable guest house available during my visit. Mr. Jack Eastlick, 
resident geologist at Inspiration, supplied all of the information in reports 
and maps, and accompanied me to the prop~rty on April 4th. . 

RBM/lh 
Encl. 

Yours very truly, 

~iJ.~ 
Roland B. Mulchay 
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On the cover: Inspiration Consolidated Copper Company 
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Photo of a particularly pure mass of chryso
colia, one of Arizona's major coppe r ores, 
extracted from Inspiration's Live Oak open
pit mine. 
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THE YEAR IN BRIEF 1974 1973 

Deliveries of Copper: 

Pounds ........ , . . ....... . ......... . . . ..... ... .. ......... .. .. .. . . 111 ,568,000 129}32,000 

Price per pound .. .. ...... . . .. . . . . ........ . . .... . . . ... ... . ....... . . 74.50¢ 59.18¢ 

Proceeds .... . . . .. . ............................................. . $83,123,000 $76,774,000 

Gross Revenue ... ...... ... . .. .... .. .. .. ..... . . . . .. ... ... . . . . . . ... .. . 98,447,000 90,199,000 

Net Income ......... . ... ....... ...... . . ... ........ , . ... . . ....... ... . 9,469,000 14,601,000 

Net Income Per Share .. . ... . .. .. . .. . . ............ . ..... .... .... . .... . $3.92 $6.05 

Dividends ... .. . . .... .... .... . .. .. ........... ...... .... ....... ... .. . 6 ,283,000 4,829,000 

Dividends Per Share ... . ..... . , . ..... .............. . .... ......... ... . $2.60 $2.00 

Taxes .. ... ......... . . .......... .. .... . . . .. .. .. .. ......... . .. ..... . 8,344,000 6,437,000 

Capital Expenditures . . . . .. ........ ... . .... . ........ . .. . ..... ..... .. . . 18,751,000 40,781,000 

Depreciation .... . .. . .. ....... .. . .. ..... ..... .. ........ . ... ..... . . . . . 9,836,000 5,800,000 

Depletion ...... . .... . ..... ....... .. .. .... . ........... . .. ...... .... . 167,000 221,000 

At December 31 : 

Stockholders ' Equity ............. . .......... .. .. . . .. ... . ... . ... .. .... . $91 ,208,000 $87,948,000 

Stockho lders' Equity Per Share $37.74 $36.42 

Number of Employees: 

Active ... . ....................... ...... ... ... . ..... .. ...... .. ... . 2,307 2,309 

On retirement under pension plans ... . . . ......... .. . . ..... . .......... . 313 272 

Number of Stockholders ................... .. .. . ....... .. .. . . .... . ... . 8,999 9,147 

Number of Shares Outstanding ... .. ... ... ... . .. ..... . ..... .. ..... ..... . 2,416,859 2,414,909 

Inspiration's New Silver Mine in Montana is part of a broad program of diversification, both geographically and among 
natural resources in addition to copper. Here, H. Myles Jacob, Inspiration chairman (right), and Richard R. Hyde, president, 
inspect sample of ore at the Black Pine silver mine, which began production early in 1975. Development of a new coal 
mine in Utah is planned to start this spring. Also under current investigation are mineral deposits of copper, nicke l, gold, 
barite, coal, lead, zinc and uranium. Exploration and development activities are being carr ied out in 12 of the Western states, 
including Alaska. 
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Richard R. Hyde, President H. Myles Jacob, Chairman 

TO OUR STOCKHOLDERS 

In last year's Annual Report, we expressed the opinion 
that, "1974 will present numerous challenges for the 
copper industry: inflation , a clouded economic outlook, 
shortages of fuel, materials and equipment, and expira
tion of labor contracts at the end of June. " If anything , 
this was an understatement of the problems the in dustry 
and Inspiration faced during the year. 

But with all this, Inspiration's net ea rn ings for the 
year were higher than in six of the previous ten years ; 
and we were able to pay cash dividends higher than in 
eight of the same ten years . In addition, significant 
steps were taken to broaden our mining activities both 
as to natural resources and geographically and to im 
prove production facilities. 

This letter and the review of operations that follows 
seek to give you an objective-if somewhat somber
picture of what has happened during the past year as 
well as the situation as of today. In this connection, it 
should be recognized that our company's success in 
any given period is close ly re lated to the state of the 
economy and the price of copper. When these im
prove, Inspiration shou ld be well positioned to benefit 
from the more favorable market conditions. 

Inspiration 's net earnings for 1974 were $9,469,000, 
or $3.92 per share, including $0.37 per share in invest
ment tax credits. This compares with 1973 net income 
of $14,601,000, or $6.05 per share, which included 
$1.64 per share in investment tax credits on plant and 
equipment acquisitions. Before tax credits , 1974 income 
was equal to $3.55 per share, compared with $4.41 per 
share in the prior year. 

As noted above, these results must be evaluated in 
the total economic picture. Inflation and skyrocketing 
costs, especially for materials in short supp ly, added 
greatly to our 1974 operating expenses. A strike in the 
third quarter, which affected most of the copper in
dustry, cost In spiration approximately 15 million 
pounds in lost copper production. Sporadic problems 
in bringing our new air pollution control facilities into 
operation also contributed to the decline in production. 
Upon resumption of operations after the strike, which 
was settled at Inspiration on August 23, we had to meet 
the increased labor costs included in the new collec
tive bargaining agreements. 

At the beginning of 1974, Inspiration's base price for 
copper cathodes was 68 cents per pound-the maxi 
mum allowed by the Cost of Living Council. It is a sad 
commentary on the political environment in which we 
must do business that, during a time of rapidly rising 
international copper prices-spot copper wirebar hit 
a high of $1 .52 per pound on the London Metal Ex
change on April1-we were forced by government con
trols to sell at artificially low ceiling prices. At the same 
time, the U.S. Government's General Services Adminis
tration, exempt from price controls, was selling copper 
from its stockpile at prices far in excess of the ceiling 
price. 

Our price remained at 68 cents until May 1 when, fol
lowing the expiration of price contro ls, it rose to 80 cents 
per pound. A further increase to 85 cents, effective on 
June 5, held through the strike and until September 17. 

Then began a severe economic downturn , here and 
abroad, sparked by decreasing demand and heavy 
liquidation of Japanese metal holdings on a market 
which had just absorbed the U.S. stockpile disposal. 



Inspiration posted successive decreases of six cents 
per pound on September 17, four cents on October 16, 
and three cents on November 25. As the year closed, 
our price was 72 cents . Further drops of four and five 
cents on January 2 and January 30, this year, brought 
it down to our present price of 63 cents per pound. 

Copper on the London Metal Exchange and in 
dealer markets here is curren tly sell ing at about 59 
cents per pound. These markets have recently shown 
signs of bottoming out. 

Weakness in copper demand has stemmed from 
particular segments of the economy-automotive pro
duction is sharply off; housing starts are at a low ebb; 
and many utility construction projects have been de
ferred or cancelled . 

While deflation has held sway in the copper market, 
inflation still rules in the cost side of the business. 
Labor, machinery, supplies, fuel and taxes are at his
toric highs. Consequently, we are tightening the corpo
rate belt and practicing stringent economy wherever 
possible. A production cut of 25 per cent at our Arizona 
operations, effective February 17, resulted in the layoff 
of approximately 175 employees. 

The year 1974 was not without substantial accom
plishments: 

• The new smelting facilities are now beginning to 
generate good revenues through charges to tol l cus
tomers with whom we have long-term contracts extend
ing up to ten years. 

• Inspiration has leased several non-operating prop
erties for possible development by others, with retained 
interest by Inspiration-a source of possible future 
income. 

• At the end of 1974, the Black Pine silver mine in 
Montana passed from development status to that of 
regular operations, and is contributing to revenues 
sooner than expected. 

• Development drilling of our underground coal 
property in Utah has been completed, and mine devel
opment and construction plans have been submitted to 
government agencies involved for approval , and to 
obtain easements for access to the property. 

• Cash flow from our limited partnership interests in 
Hamilton Brothers Oil Company began in 1974 and is 
expected to continue in future years. 

• Three-year labor pacts signed with the unions rep
resenting our hourly-rated employees should provide 
strike-free operations until mid-1977. 

• Early in 1974, we were successful in bringing to an 
end the time-consuming and costly litigation instituted 
in 1968 to recover losses sustained as a result of the 
collapse of a new excavator bridge at the leaching plant 
in 1966. Through an agreement reached with our in
surer and others, we received $1,470,000, which, less 
related expenses and taxes of $722,000, amounted to 
31 cents per share. As noted in the financial statements, 
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this sum was treated as an addition to retained earnings 
for 1966 and 1967. 

• The new smelter facilities were financed in part by 
issuance of $38 million in tax-free pollution control 
bonds. These bonds, held by five banks, were to be 
paid off in 23 quarterly installments of $1.6 million, with 
final payment of $1.2 million on February 15, 1980. The 
banks have agreed to an extension of the maturity date, 
and payment of the remaining balance by 36 quarterly 
installments of $900,000, with a final $800,000 payment 
on February 15, 1984. The Internal Revenue Service has 
been asked to rule that the extension does not affect 
the tax-free character of the bonds. 

• The first shopping center in the Globe-Miami dis
trict of Arizona is being constructed on land leased from 
Inspiration. Our decision to lease this ground was in 
keeping with our aim to realize the maximum return on 
our land that is not directly needed for production 
activities. 

As shareholders have already been informed, on 
February 19, 1975, Thomas M. Evans, chairman of 
Crane Co., revealed that a Crane subsidiary, CF&I Steel 
Corporation, had acquired 5.5 per cent of Inspiration's 
common stock. At the same time it was announced that 
Crane was contemplating an offer to Inspiration's 
shareholders, to be filed with the Securities and Ex
change Commission on or about March 15, 1975, seek
ing to acquire any and all of the company's remaining 
shares. We will, of course, keep you advised of 
developments. 

The strict economies which we are now imposing do 
not imply that we believe the drop in demand for min
erals reflects the future. Our objective continues to be 
diversification both geographically and among natural 
resources . Long-term, the need for minerals must grow 
tremendously. Short-term, we must nevertheless limit 
our investment in tomorrow to what we can pay for to
day. This will make your company stronger in the future. 

While 1974 has been a trying year, our people have 
responded well to its multiple challenges. We have 
every confidence that they can cope with the new and 
different problems of 1975. 

February 28, 1975 

H. Myles Jacob 
Chairman 

~~ 
Richard R. Hyde 
President 

1970 
Copper price 
rises; peaks 

at 60¢. Demand 
recedes in 4th 
quarter. Year
end price 53¢. 

134,110 

58.12 

77,943 

10,885 

511 

89,339 

49,381 

5,240 

2,516 

1,175 

3,995 

322 

62,629 

26,710 

8,867 

17,843 

7.41 

2,407 

7,823 

3.25 

9,736 

66,582* 

27.66* 

1969 
Copper price 
and deliveries 
at record high. 

Price rises 
from 42¢ 
to 52¢. 

127,216 

47.49 

60,415 

9,111 

348 

69,874 

40,094 

4,263 

1,785 

872 

3,435 

321 

50,770 

19,104 

5,672 

13,432 

5.60 

2,400 

7,676 

3.20 

9,368 

56,516* 

23.49* 

1968 
Strike over 

late in March. 
Price increased 

to 42¢. Rod plant 
completed in 
December. 

88,017 

42.00 

36,967 

6,932 

394 

44,293 

31,170 

2,991 

438 

650 

2,198 

256 

37,703 

6,590 

899 

5,691 

2.37 

2,403 

5,046 

2.10 

9,025 

50,025* 

20.96* 

1967 
Industry-wide 
strike in mid
July closes 

all operations 
through end 

of year. 

66,044 

39.25 

25,922 

5,213* 

880 

32,015 

22,038 

2,654 

665 

562 

1,819 

200 

27,938 

4,077 

791* 

3,286* 

1.37* 

2,408 

4,815 

2.00 

6,252 

50,205* 

20.85* 

1966 
Heavy demand; 

continued 
Government 
pressure on 
price . Three
week strike. 

Christmas open
pit supplants 
underground 

operation . 

114,224 

36.75 

41,978 

5,540* 

709 

48,227 

30,219 

2,977 

217 

632 

2,680 

340 

37,065 

11,162 

3,342* 

7,820* 

3.24* 

2,407 

6,018 

2.50 

1,948 

51,734* 

21.49* 

1965 
Price rises. 

shortages worsen. 
Copper released 
from U.S. stock 
pile. Government 
intervention keeps 
U.S. price below 
world markets. 

124,238 

35.46 

44,052 

4,172 

486 

48,710 

31,771 

2,362 

443 

590 

2,558 

370 

38,094 

10,616 

2,686 

7,930 

3.30 

2,402 

5,407 

2.25 

3,387 

49,907 

20.74 
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TEN-YEAR REVIEW 1965-1974 
(Amounts expressed in thousands, except price and per share figures) 

Year 

Highlights 

Deliveries of copper: 

Pounds .......................... . 

Price per pound H
' • . • ••.. . ... ... ..• 

Proceeds . ..... .... .. . .. . . . .. . . .. . 

Other operating revenue ......... . ... . . 

Interest and other income .... . . . .. . ... . 

Costs, other than those shown 
separately below ... . ........ . .. . . . . 

Taxes , other than in come taxes ......... . 

Exploration and metallurgical research ... . 

Selling and general 
administrative expense ............. . 

Interest expense ............. . .. .... . . 

Depreciation .. ...... .......... .... . . . 

Depletion ........................... . 

Income before income taxes .. . .. . . .. . . . 

Income taxes ................ . ... . .. . 

Net income .... . . .. ..... . .... . ..... . . 

Net income per share ... ...... . . . . .. . . 

Average number of shares outstanding . . . . 

Dividends ... . . ............. .. . .. ... . 

Dividends per share . ................. . 

Capital expenditures ................. . 

Stockholders' equity at year end ....... . 

Stockho lders' equity per share ......... . 

1974** 

Price controls end 
April 30; price rises 
to 8S(t by June S. 
40-day strike in 

3rd quarter; 
market weakens 
with downturn in 
U.S. and foreign 
economies. Price 

drops to 72~ 
by year end. 

111 ,568 

74.50¢ 

$83,123 

14,190 

1,134 

98,447 

62,330 

6,768 

3,697 

1,521 

3,083 

9,836 

167 

87,402 

11 ,045 

1,576 

$ 9,469 

$ 3.92 

2,416 

$ 6,283 

$ 2.60 

$18,751 

$91,208 

$ 37.74 

1973** 

Rapidly increasing 
demand world-wide. 

U.S. prices move 
back to 60¢ ceiling 

in first quarter. 
U.S. government 

allows increase to 
68(t in December. 

Pollution 
control facilities 

ready for start -up 
at year end. 

129,732 

59.18 

76,774 

12,605 

820 

90,199 

58,878 

5,793 

2,770 

1,492 

5,800 

221 

74,954 

15,245 

644 

14,601 

6.05 

2,414 

4,829 

2.00 

40,781 

87,948* 

36.42* 

"Restated to reflect adjustment related to settlement of excavator-collapse litigation. 
""See Management's Discussion and Analysis of Earnings on page 8. 

1972** 

Copper supply 
ample; demand 

modest unti l year
end upturn. Smelter 

pollution control 
facilities and acid 

plant under 
construction. 

145,519 

50.80 

73,922 

11 ,239 

388 

85,549 

54,564 

5,399 

2,241 

1,227 

5,096 

250 

68,777 

16,772 

4,592 

12,180 

5.06 

2,407 

4,815 

2.00 

27,746 

77,882' 

32.35* 

"" "1972 and subsequent deliveries are shown at cathode price, whereas 1971 and prior deliveries are on a wirebar basis. 

18 

1971 

Strike closes 
operations for 
two months. 
Copper price 
falls to S02S¢ 
in November. 

108,679 

51.98 

56,492 

9,253 

441 

66,186 

41,429 

4,543 

1,679 

1,165 

5,036 

254 

54,106 

12,080 

3,352 

8,728 

3.63 

2,407 

4,814 

2.00 

9,809 

70,496' 

29.29* 

REVIEW OF OPERATIONS 

PRODUCTION AND DELIVERIES (in pounds of copper) 1974 1973 

INSPIRATION AREA MINES 
Ores processed in-p lant ...... . .. . . . .... .. ... .. . . . .... .. . .. . ... .... . . . 81,514,000 86,268,000 
Waste dump leaching . ... .. . . .............................. . ....... . . 17,887,000 16,395,000 

99,401,000 102,663,000 
OX HIDE MINE ........... . ... . ........... . ....... . ... . ...... . ... .. . 9,679,000 8,713,000 
CHRISTMAS MINE . . . ........ .. . ... .. . . ... .. .. . ..................... . 13,397,000 19,017,000 

Total mine production ..... . .... . . ..... . ..... . .. . .... . ... ... . . 122,477,000 130,393,000 
Change in inventories in process ................... ... .. .. . ...... . . . ... . (9,805,000) (984,000) 

Finished production ..... . ........ . ..... . .... . .. . ....... . . . . . . 112,672,000 129,409,000 

Deliveries (sales) .. . .. . ... . . ... .. . ..... . ................... . . .... . .. . 111 ,568,000 129,732,000 

BY-PRODUCTS 
Silver-ounces produced .... . .. .. . .. . . ... ..... ... .. ....... .... . .... . 153,000 192,000 
Gold-ounces produced .......... . .. .. . . ... . ... . .. . ................ . 2,700 3,900 
Molybdenum-pounds produced .. . ... . ............................. . 105,000 
Selenium-pounds delivered ....... . .... . . ... . . .. . ... . ..... . . . . . ... . 27,000 22 ,000 

SUMMARY OF MINING (in tons) 1974 1973 

Ore Waste Ore Waste 

INSPIRATION AREA MINES 

Thornton ... . .......... . ... . . . .......... . .. . . 4,149,000 1,823,000 3,862,000 1,280,000 
Live Oak .... . . . ...... . ........... . . ...... .. . 768,000 3,685,000 1,512,000 2,480,000 
Red Hill ..... . ........ . ..... . . . ............. . 3,536,000 13,020,000 3,348,000 13,149,000 

8,453,000 18,528,000 8,722,000 16,909,000 
OX HIDE MINE ..... . ... . .. . .......... . ....... . . 3,382,000 1,083 ,000 4,092,000 115,000 
CHRISTMAS MINE .. . .. . .. . . . . . . ............. .. . 1,677,000 8,470,000 1,632,000 9,420,000 

Total ........ . . .. . ... ........ .. ... . . . . 13,512,000 28,081,000 14,446,000 26,444,000 

ORE RESERVES (in pounds of copper) 

Production statistics, and ore reserves as estimated by company eng ineers at December 31 : 

1974 1973 

Finished 
Production 

to Date 

INSPIRATION AREA MINES . . . . ........ 4,599,920,000 
CHRISTMAS MINES: 

Underground (operations suspended) 75,327,000 
Open-pit . . ....... . ....... ...... . . 134,046,000 

SANCHEZ MINE . . .................. . 
4,809,293,000 

Estimated 
Recoverable 
Content of 

Ore Reserves 

2,063,159,000 

567,605,000 
263,443,000 
285,703,000 

3,179,910,000 

Finished 
Production 

to Date 

4,499,953,000 

75,327,000 
121 ,341,000 

4,696,621,000 

Estimated 
Recoverable 
Content of 

Ore Reserves 

2,192,932,000 

567,605,000 
219,632,000 
285,703,000 

3,265,872,000 

Ore reserve estimates are limited to proven tonnages, excluding probable ores, with the exception of the Christmas under
ground mine which includes 195,000,000 pounds of recoverable copper in probable reserves. Probable ore reserves are those 
which are reasonably assured but not absolutely certain. Ore reserve estimates may vary as development and mining 
progress. Changes may also result from major changes in cost-price relationship or by development of new mining and 
metallurgical techniques. 
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Inspiration Consolidated Copper Company is an integrated natural resources company. Its prin
cipal line of business is the production and sale of copper from its Arizona operations, which 
include mines, smelter, refinery and rod fabricating plant. In 1974, the company began the pro
duction of sulfuric acid at its recently completed acid plant. Inspiration also smelts copper-bearing 
materials for other producers. 

Inspiration 's goal is to seek, find, develop and extract natural resource products which 
society needs and which the company can provide at a profit. Its exploration activities, which 
cover most of the Western states, are aimed at diversification both geographically and among 
natural resources. In recent years, it has acquired a silver mine in Montana, which is in production, 
and a coal property in Utah, now in the development stage. It also has leased some non-operating 
properties for possible development by others. 

INSPIRATION DIVISION 
Open-Pit Mines 

Ore production from the Thornton, Live Oak and Red 
Hill mines was 8,722,000 tons in 1973 and 8,453,000 
tons in 1974. This decrease was attributable for the 
most part to the 40-day strike in the third quarter. 
However, the rate of are production per operating day 
rose from 24,094 tons in 1973 to 26,582 tons in 1974, 
the highest in Inspiration 's history. 

Ore from these three mines consists of varying de
grees of sulfide and oxide minerals and requires differ
ent sequences of processing. Predominantly sulfide ore 
is moved directly to the concentrator where the copper 
is recovered by flotation. Oxide ore, consisting mostly 
of acid-soluble minerals, is treated in leaching vats . Ore 
containing more balanced amounts of sulfide and oxide 
minerals is first vat-leached with sulfuric acid solutions 
for extraction of the oxide copper, then sent to the con
centrator where the copper sulfide values are recovered 
by flotation. 

Material too low in copper content for in -plant treat
ment is removed as waste and either discarded or, if 
copper values warrant, placed on dumps for subse
quent leaching. The ratio of waste removed per ton of 
ore mined rose from 1.94 in 1973 to 2.19 in 1974. A new 
daily high for total tonnage-124,000 tons-was set on 
October 21. 

To improve the efficiency of our mining equipment, 
we purchased a new 1 O-cubic-yard electric shovel and 
nine new 85-ton diesel-powered haulage trucks in 1974. 
These replaced some older and smaller units. 

Under our agreement with Cities Service Company, 
we will mine and treat, on a royalty basis, ore on Cities 
Service property adjacent to our Joe Bush claims. The 
agreement also will make it possible for us to mine a 
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substantial tonnage of our own material which could 
not have been moved without disturbing the common 
boundary. Removal of waste from this Joe Bush mine 
is scheduled to begin in the second quarter of 1975, 
with ore production to start a year later. 

The new primary and tertiary crushing facilities oper
ated satisfactorily during 1974. After our metallurgical 
research engineers helped to solve dust control prob
lems, the crushers demonstrated their ability to process 
an additional 2,500 tons of ore per day. 

Waste Dump Leaching 

Leaching of mineralized waste dumps and some leach
ing-in-place produced 17,887,000 pounds of copper in 
1974. This amount includes 2,402,000 pounds from the 
Willow Springs project which came on stream in the 
second quarter. The increase over the 16,395,000 
pounds similarly produced in 1973 is due to the Willow 
Springs production, which more than offset the de
crease in other such production during the strike. 
Shortages of sulfuric acid needed for leaching, which 
plagued us in 1973 and most of 1974, will no longer 
be a problem as our acid plant comes into full pro
duction. 

In-Plant Leaching, Electrowinning Plant and Refinery 

In-plant leaching involves the bedding of ore in one of 
thirteen 1 O,OOO-ton-capacity vats. Sulfuric acid leaching 
solut ions increase in copper content as they advance 
from vat to vat. At the electrowinning plant, copper is 
electrolytically plated out of high-grade solutions in the 
form of cathodes, ready for shipment to customers. The 
copper content of low-grade solutions is recovered by 
precipitation on scrap iron. The resulting product, 
cement copper, contains approximately 75 per cent 

Note J-Settlement of Excavator-Collapse Litigation 

In May 1974, agreement was reached with the company's insurer and others to settle litigation instituted by 
Inspiration to recover loss of profits, extra expenses, and costs of physical damage suffered as a result of the 
collapse of a new excavator bridge in March 1966. The settlement of the litigation in the amount of $1,470,000, 
less related expenses and income taxes of $722,000, has been recorded as an adjustment to prior periods. 
Accordingly, income retained at December 31, 1973, has been restated from amounts previously reported to reflect 
a retroactive credit of $748,000 applicable to the years 1966 and 1967. This retroactive adjustment increased net 
income for such years by $421,000, or $0.17 per share, and $327,000, or $0.14 per share, respectively. 

Note K-Contingencies 

An action by the United States of America against the company and various labor unions representing its 
employees, charging the violation of Title VII of the Civil Rights Act of 1964 in connection with alleged discrimi
nation against Mexican-American and American-Indian employees, was tried in the U.S. District Court for the 
District of Arizona. An adverse decision has been rendered. In 1974, pursuant to statute, the Equal Employment 
Opportunity Commission was substituted for the United States as plaintiff. In the opinion of management and 
legal counsel, the implementation of this court decision and any back pay claims allowed thereunder shou ld not 
have a material adverse effect upon the financial position of the company. 

In the class action against the company and other smelter operators in Arizona for damages to the plaintiffs and 
other residents of Maricopa County allegedly resulting from air pollution and for an injunction against smelting oper
ations, the Superior Court of Arizona ruled that such action may not be maintained as a class action. As the result of 
appeals, the Supreme Court of Arizona upheld the Superior Court ruling that the action may not be maintained as a 
class action . Plaintiffs may petition the U.S. Supreme Court to review alleged constitutional questions. Counsel for 
the company continues of the opinion that the action can be successfully defended. 

The company, along with the other primary copper producers in the country, was served with subpoenas by 
the Antitrust Division of the U.S. Department of Justice which required it to produce documents and information 
relating to copper prices starting with the year 1951 , and exploration, development, smelting and ref ining activities 
and operations starting with the year 1955, for use by a Grand Jury empanelled in the U.S. District Court for the 
Eastern District of New York. In 1974, the jurisdiction of this investigation was transferred to the Southern District of 
New York. The company has produced all or substantially all of the documents required. 

REPORT OF INDEPENDENT ACCOUNTANTS 

To the Board of Directors and Stockholders of 
Inspiration Consolidated Copper Company 

February 17, 1975 

In our opinion, the accompanying balance sheet , the related statements of income and income retained and the 
statement of changes in financial position present fairly the financial position of Inspiration Consolidated Copper 
Company at December 31, 1974, and 1973, the results of its operations and the changes in financial position for the 
years then ended, in conformity with generally accepted accounting principles consistently applied. Our examina
tions of these statements were made in accordance with generally accepted auditing standards and accordingly 
included such tests of the accounting records and such oth~ auditing procedures as we considered necessary in 
the circumstances. 

Morristown, N.J. 07960 PRICE WATERHOUSE & CO. 
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Note H-Long-Term Liabilities 

Loan from The Industrial Development Authority of Gila County, Arizona, used to 
finance construction of pollution control facilities. The Industrial Development 
Authority obtained funds for this loan from the sale of tax-free Pollution Control 
Revenue Bonds to five banks in New York and Arizona. The company has guar
anteed the Authority's payment of principal and interest on these Bonds. Interest 
is at 75 per cent of the prime rate charged by The Chase Manhattan Bank, 
N.A.(a) ........... .. . . ................................ . .... . .... . 

Advances from a smelter customer repayable in 120 equal monthly payments , 
without interest, beginning October 1, 1974. Repayments are deducted from 
amounts due from the customer for treatment of its concentrates. Limit on ad-
vances was $13,200,000 ................................ . .. . ... . ... . 

Advances from a smelter customer repayable in 20 equal semi-annual insta ll
ments beginning December 31, 1974, without interest. Limit on advances was 
$3,677,080 ................. . ..... .. .... .. . ... ............ . .. .. .. . 

6% note payable in annual installments of $304,000 through 1978 ...... ...... . 
4% note payable in varying annual installments through 1978 ........... .. .. . 
Advances from a smelter customer repayable in equal semi-annual installments of 

$53,500 to June 1979, with interest at prime rate .... .. .... .... ...... . .... . 
7% % twenty-year mortgage repayable in annual installments of $47,000, includ-

ing principal and interest , ending 1989 ........... . ................. . .. . 

Less current installments . .. . .. ................................ . .... . 

1974 

$33,200,000 

12,870,000 

3,493,000 
1,216,000 

483,000 

482,000 

411,000 
52,155,000 

5,854,000(a) 
$46,301,000 

1973 

$38,000,000 

13,200,000 

3,393,000 

589,000 

426,000 
55,608,000 

5,811,000 
$49,797,000 

(a) The loan from The Industrial Development Authority of Gila County provides for repayment in 23 quarterly 
installments of $1,600,000, beginning May 15, 1974, and a final payment of $1,200,000 on February 15, 1980. 
Pending Internal Revenue Service approval , the banks holding the Authority's Bonds have agreed to an extension 
of the maturity date, and the repayment of the December 31, 1974, balance in 36 quarterly installments of $900,000 
and a final payment of $800,000 on February 15, 1984. If the Internal Revenue Service does not rule by August 
15, 1975, that the extension does not affect the tax-free character of the Bonds, the company will revert to the 
origina l repayment schedule and make up the differences due on the February and May 1975 payments. The cur
rent portion of this long-term liability is included in the statements at $3,600,000. 

The agreement relating to the loan from The Industrial Development Authority places certain restrictions on the 
company including certain requirements as to working capital and restrictions on cash dividends. The amount of 
retained earnings free from restriction at December 31, 1974, was $7,823,000. 

Note I-Capitalized Interest Expense and Deferred Start-up Cost 

During the construction period of the new pollution control facilities, the company capitalized interest on 
funds borrowed to construct these facilities. Interest of $2,524,000 ($2,118,000 incurred in 1973) was capitalized 
through December 31, 1973. Beginning in 1974, the capitalized interest amount is being amortized on a straight
line basis over the useful lives (ranging from 10 to 30 years) of the pollution control facilities. Amortization of capital
ized interest expense in 1974 totaled $140,000. 

Start-up costs totaling $1,904,000 incurred in 1974 in connection with the new pollution control facilities were 
deferred and are being amortized over a period ending December 1975. Amortization of these costs in 1974 
totaled $225,000. The remaining deferred start-up costs of $1,679,000 are included in prepaid expenses at 
December 31, 1974, and will be amortized in 1975. 
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copper. Inspiration has a patented process by which 
this copper can be upgraded to 98 per cent pure cop
per for direct sale to customers for use in powder 
metallurgy and chemical applications. Sales of this 
processed cement copper under Inspiration 's trade 
name "CuPels"® totaled 3,642,000 pounds in 1974 and 
3,596,000 pounds in 1973. If not upgraded by this 
process, cement copper is further treated at the smelter 
and refinery. 

During 1974, the leaching plant treated 3,975,000 
tons of ore and produced 8,824,000 pounds of electro
lytic copper and 22,633,000 pounds of cement copper. 
From the treatment of 4,662,000 tons of ore in 1973, 
10,006,000 pounds of e lectrolytic copper and 
24,792,000 pounds of cement copper were produced. 

The electrolytic refinery, using anodes cast at the 
smelter, produced 1 09,494,000 pounds of cathode cop
per in 1974 and 138,495,000 pounds in 1973. The 1974 
production suffered from the strike and shortages of 
anode copper, which stemmed from start-up problems 
at the new smelting facilities. 

Copper Concentrator and Molybdenum Plant 

At the concentrator, copper is recovered by flotation, a 
process in which the minerals are treated in cells with 
reagents which cause them to attach to air bubbles 
and float to the surface. The product of flotation , called 
concentrate, is sent to the smelter. 

During 1974, the concentrator produced 49,051,000 
pounds of copper from the treatment of 6,174,000 tons 
of ore. In the previous year, 45,978,000 pounds were 
produced from 6,710,000 tons of ore. On a per-oper
ating-day basis, treatment rose from 18,536 tons in 
1973 to 19,415 tons in 1974. 

The by-product molybdenum recovery plant , which 
had been put on standby in September 1973, was not 
operated in 1974. Metallurgical test work, directed 
toward improvements in recovery, has produced prom
ising results in the laboratory. If pilot-plant tests now 
being run at the concentrator produce similar results, 
the recovery plant will be put back in operation. 

Smelter 

New copper-bearing material treated at the smelter 
during the year totaled 248,000 tons , a decrease from 
1973's total of 321,000 tons . Toll and custom material 
from other producers' mines accounted for 45 per cent 
of the tonnage treated in 1974, and 52 per cent in the 
prior year. 

Start-up of the acid plant and new pollution control 
faci lities at the smelter took much longer and presented 
more problems than expected. Repairs, necessitated by 
a leak which developed in one wall of the new electric 
furnace on June 4, caused a suspension of operations 

until July 6. The strike caused another 40-day delay. By 
year end, production at both the smelter and acid plant , 
though improving, was not yet at capacity. Recogniz
ing these problems and our continued efforts to oper
ate a virtually smoke-free smelter in compliance with 
air quality standards, the Arizona authorities have 
extended our conditional operating permit to June 30, 
1975. Barring unforeseen setbacks, we expect to meet 
that deadline. 

OX HIDE MINE 
Copper production from this open-pit mine and heap
leaching operation rose from 8,713,000 pounds in 1973 
to 9,679,000 pounds in 1974. With an increased supply 
of sulfuric acid from our own plant and declining prices 
for scrap iron used in precipitation, improvements in 
both costs and production are expected in 1975. Our 
equipment replacement program was continued at Ox 
Hide in 1974, at a cost of $696,000. 

FABRICATING DIVISION-Rod Plant 
Most rod plant employees were covered by a labor 
contract which was effective to August 31. However, 
they did not cross picket lines set up on July 15 by a 
union representing a few clerical and laboratory em
ployees. The plant's operations were thus suspended 
throughout the strike. During that time, extensive repairs 
were made by our salaried employees. 

As a result of additional toll conversion of copper 
furnished by customers, production of INSPIROD®, our 
cont inuous-cast copper rod, increased from 78,582,000 
pounds in 1973 to 82,255,000 pounds in 1974. 

New equipment, installed in 1974, was aimed at 
achieving a more efficient operation, improving the 
already high quality of our rod, and enhancing customer 
satisfaction. 

CHRISTMAS DIVISION 
As at our other Arizona operations, production of cop
per at the Christmas mine was halted during the strike, 
although some waste material was removed by super
visory personnel. Production was 13,397,000 pounds in 
1974, as compared with 19,017,000 pounds in 1973. 
The ratio of waste removed per ton of ore mined was 
5.05 in 1974 and 5.77 in the previous year. 

Ore at Christmas, after being crushed and ground, is 
treated by flotation and the concentrates are trucked to 
the smelter at Inspiration. Although the flotation pro
cess is primarily effective in the recovery of sulfide 
minerals, the combined efforts of our research and 
operating staff have resulted in the recovery of a signifi
cant portion of the oxide minerals in the Christmas ore. 

The installation of a new $632,000 primary crusher 
was begun during 1974. Completion is expected in 
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April of this year. Other capital expend itures at Christ
mas included the purchase of three 35-ton haulage 
trucks and five front-end loaders. 

Close to the present Christmas open-pit mine is a 
large low-grade ore body whose near-surface ores do 
not yield adequate recovery when treated by flotation. 
In November, we began to leach a test dump of 10,000 
tons of this ore to determine its susceptibility to this 
method of recovery. Results to date are encouraging . 
Plans for an oxide ore mining operation with dump 
leaching, liquid-ion exchange and electrowinn ing are 
being formulated for use in further economic studies. 
Liquid-ion exchange, also referred to as solvent ex
traction, raises the copper concentration of leach solu
tions to the point where the copper may be recovered 
from the solution by electrowinning to produce a mar
ketable cathode. This method replaces precipitation of 
copper on scrap iron, followed by smelting and refining 
to produce a similar cathode. 

METALLURGICAL RESEARCH 
Our metallurgical research program is directed to three 
areas-improvement in current plant operations, devel
opment of new processes, and testing methods of 
extraction for new mining prospects. 

Of primary importance this year were the develop
ment of additional applications of our patented di
chromate leaching process, the evaluation of the use 
of titanium as a plate for the electro-deposition of cath
odes in the refinery, and the investigation of so lvent 
extraction followed by electrowinning. During the 
strike, our research engineers applied a new process 
to the gold and silver-bearing anode slimes which ac
cumulate in electrolytic refining tanks. The process, 
which works more rapidly and effectively than conven
tional acid leaching, made possible the sale of a large 
quantity of these slimes at a time when their values 
were near peak levels. 

EXPLORATION AND DEVELOPMENT 
In accordance with our policy of aggressive exp lora
tion to provide for the continuing growth of the com
pany, exploration activities were conducted in most of 
the Western states in 1974. Concern for the environ
ment in which we operate is an integral part of these 
activities. 

Mineral deposits of copper, coal , nickel, gold , silver, 
cobalt, chromite, lead, zinc and uranium were investi
gated. Fourteen major prospects are currently under 
review. Work on a copper-nickel deposit in Alaska and 
a lateritic-nickel deposit in Oregon continues to be 
encouraging. Five of our properties have been leased 
for possible development by other companies, with 
retained interest by Inspiration-a source of possible 
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future income. 
Options to purchase have been exercised for the 

Black Pine silver property in Montana and the Ferron 
Canyon coal property in Utah. We organized new wholly 
owned subsidiary corporations-the Black Pine Mining 
Company and Canyon Fuel Company-to develop and 
operate these mines. 

Development of the Black Pine mine was completed 
at year end. Production in 1975 from this small silver, 
underground vein mine is expected to be between 5,500 
and 6,000 tons of ore per month, averaging five to six 
ounces of silver per ton . The ore will be sold to a nearby 
smelter. 

This spring, when weather permits, development of 
the Ferron Canyon mine will begin. This property has a 
reserve of approximately 18 million tons of low-sulfur 
bituminous coal, which will be mined underground in 
seams from five to twelve feet thick. Access will be from 
U.S. Forest Service land via underground haulage. Ap
plications for a use permit and underground right-of
way have been filed with the Service. 

PROJECTS 
As expected in a time of economic recession and weak 
markets such as we are now experiencing , many 
planned projects are being held in abeyance. 

The operation of the Sanchez mine as a joint venture 
is sti ll under consideration . Expansion plans for the 
Inspiration concentrator and the Ox Hide mine treat
ment plant, as well as plans for construction of a plant 
for retreating old mill tailings, await more favorable 
market conditions. 

Expansion of the water supply at Inspiration is in 
progress; completion is scheduled for 1976. 

During 1974, we began investigating the feasibility 
of again utilizing the ferric sulfate leaching process in 
the leaching plant. This could provide increased recov
ery of sulfide minerals and permit the treatment of 
greater tonnages in the leaching plant and concentrator 
with a minimum of capital outlay. Because the use of 
this process in combination with solvent extraction and 
electrowinning appears to have even greater potential, 
it will continue to receive our close attention in 1975. 

EMPLOYEE RELATIONS 
Following the strike, which involved most of the domes
tic copper industry and ended at Inspiration on August 
23, new three-year contracts were signed with all unions 
representing our employees. The terms of the settle
ments generally followed those of other producers. 
During the strike, our salaried employees accomplished 
considerable maintenance and repair work and , as a 
result, the start-up following the strike was rapid and 
smooth. 

Number of 
Number of Option Pri ce Shares 

Shares Per Share Available 
Optioned Range Tota l For Grant 

Outstanding at December 31 , 1972 
Granted in 1969-1971 ............. . . ............. . 41,675 $37.69-$50.00 $1,828,000 26,375 

Exercised in 1973 .... .. .. ......... ..... ....... .... . (7,225) 37.69- 45.38 (294,000) 
Lapsed in 1973 ............. ... ........ .. . ..... . .. . (2,425) 37.69- 50.00 (107,000) 2,425 ---

Outstanding at December 31,1973 
G ranted in 1969-1971 ...... ... .......... . .. . . .... . 32,025 37.69- 50.00 1,427,000 28,800 

I ncrease in 1974 in shares avai lable for grant. ...... .. . . . . 70,000 
Granted in 1974 .... . . '" ., . . ... " ..... , . ..... .. ... . 56,875 26.88- 45.88 1,557,000 (56,875) 
Exercised in 1974 ...... . ... . .. . .... . . ... . ..... . . . . . (1,950) 37.69 (74,000) 
Lapsed in 1974 . . . . ...... . .. . ................... .. . (10,825) 37.69- 50.00 (493,000) 10,825 

Outstanding at December 31, 1974 
Qualified-granted in 1970-1974 . .. .. ... . ... .. ... . . . 35,250 26.88- 50.00 1,204,000 
Non-qualified-granted in 1971-1974 .... . ... . . . ..... . 40,875 26.88- 45.88 1,213,000 

Total . ... ..... .. ..... ... .. . . . . ........... . 76,125 $26.88-$50.00 $2,417,000 52,750 

The approximate market va lues, at date of exercise, of options exercised in 1973 and 1974 were $357,000, or 
$49.41 per share, and $91,000, or $46.86 per share, respectively. 

Note F-Pension Plans 

The company has pension plans covering all of its full-time employees. Contributions were $1,472,000 in 
1974 and $1,468,000 in 1973. Changes during 1974 in the actuarial cost method and actuarial assumptions used in 
computing pension costs for the company's Pension Plan for Day's Pay Employees and in benefits payable under 
the company's Retirement Plan for Salaried Employees did not have a significant impact on pension expense for 
the year. The actuarially computed value of vested benefits exceeded the total pension fund assets by approxi
mately $8,500,000 at December 31, 1974. The unfunded past service liab ility as of December 31, 1974, was 
estimated at approximately $7,300,000. 

Labor settlements reached in 1974 with unions representing hourly employees of the company call for sub
stantial increases in pension benefits commencing July 1, 1975, and will result in an increase in annual pension 
expense of approximately $1 ,000,000, with the increase in 1975 estimated to be approximately $500,000. With 
regard to the application of the requirements of the Employee Retirement Income Security Act of 1974, which 
becomes effective as of January 1, 1976, the company does not anticipate a material increase in the cost of its 
pension plans. 

Note G-Income Taxes 

Examination of the company's federal income tax returns has been completed by the Internal Revenue 
Service through 1969. The Service has proposed adjustments for 1969 which would result in additional tax liability 
of approximately $4,483,000, $3,810,000 of which relates to the company's deduction for percentage depletion. 
The proposed adjustments are being contested and management, on the basis of advice of counsel, believes 
that the final determination will not have a material adverse effect upon the company's financial position. If upheld, 
the proposed adjustments also would have a continuing impact on the company's federal income tax liability for 
subsequent years , the precise effect of which cannot now be determined. 

The company's effective tax rate is favorably affected by statutory depletion and investment tax credits. Income 
tax expense is summarized on page 12. 
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Note C-Plant and Equipment 

Plant and equipment: 
Balance at beginning of year ......... . . ... . ............ . ...... . .. . 
Additions (see page 12) .. . .... . . . .. . ....... . .... . ........ . ... . .. . 
Retirements and sales ... . ..... . ...... . ........ .... ... . . . ... . .... . 
Balance at end of year . . . . . . .. ...... . .... .. ..... . . .. . . . ..... . . . .. . 

Analysis of balance: 
Fabricating . ........ . .. . . .. . ...... .. ....... . ....... . .. . .... . 
Smelting including acid plant ... . . . . . . .... . ....... . . . ... . ... .. . 
Min ing and other ....... . .. . .......... . ..... . ....... . . . . . . .. . 

Total, as above .. . .. . . ........ . .. .. ..... . .. . . .. ... . . ... ... . 

Accumulated depreciation: 
Balance at beginning of year .. . ... . ....... . .......... . .. . . ....... . 
Depreciation charged operations . .... . . . . . ... . . . ........ . .. . .... . . . 
Depreciation charged pre-operating exploration and development . .. . . .. . 
Retirements and sales . ... . .. . .......... . ... .. . . ... ... . . . . . . . . . .. . 
Balance at end of year . .... . .............. . .... .. ..... . ... . .. . ... . 

Analysis of balance: 
Fabricating .... . .. . . . .. .. ....... . . . ....... . ...... . .. . . . .... . 
Smelt ing including acid plant ....... . .... .. .. .. .. . ...... . .... . . 
Mining and other . . ..... . ... . ............ . ..... .. .. . ........ . 

Total, as above ........ .. .. . ...... .. ............ . ... . . .. .. . 
Plant and equipment, net ... . . .. . ... . ... . ... .. .. . ...... . .. . ....... . . . 

Note D-Mines, Mining Claims and Lands 

Mines, mining claims and lands : 
Balance at beginning of year ........ . . . .... . ....... . . . .... . ...... . 
Additions .. . .......... . . . ..... . ......... . .. . .. .. . . ..... . ... ... . 
Deductions .. . ........ . . . . . ....... . . ... .. ... ... .. . .......... . . . 
Balance at end of year ..... . ...... . ... . .... . . .. .......... . ... . .. . . 

Accumulated depletion: 
Balance at beginning of year .. ...................... . ... . ......... . 
Depletion charged income ... . . . . . . ..... . . ... ... . .... . ... . ... . ... . 
Balance at end of year ..... . ... . ............. . .... . ... . . .. . .. . ... . 

Mines, mining claims and lands, net ..... . . . ... . .. .. ....... . .... . ..... . 

Note E-Stock Option Plan 

1974 

$159,608,000 
16,190,000 
(1,446,000) 

174,352,000 

4,661,000 
69,229,000 

100,462,000 
174,352,000 

59,974,000 
9,836,000 

(810,000) 
69,000,000 

1,832,000 
8,351,000 

58,817,000 
69,000,000 

$105,352,000 

$ 22,066,000 
2,561,000 

(6,000) 
24,621,000 

14,594,000 
167,000 

14,761,000 
$ 9,860,000 

1973 

$120,909,000 
40,522,000 
(1 ,823,000) 

159,608,000 

4,614,000 
62,152,000 
92,842 ,000 

159,608,000 

55,358,000 
5,800,000 

27,000 
(1,211,000) 
59,974,000 

1,528,000 
4,315,000 

54,131,000 
59,974,000 

$ 99,634,000 

$ 21,812,000 
259,000 

(5,000) 
22,066,000 

14,373,000 
221,000 

14,594,000 
$ 7,472,000 

Options have been granted to officers and key employees to purchase common stock of the company 
under the 1969 Stock Option Plan. At the 1974 Annual Meeting, the stockholders of the company voted to amend 
the Plan extending its termination date from May 1, 1974, to May 1, 1979, and increasing the maximum number of 
shares that may be granted under the Plan from 70,000 to 140,000. Options may not be granted for less than 100 
per cent of the market value of the shares on the date of the grant and are exercisable as to 50 per cent of the 
shares subject to option immediately after grant and are exercisable as to the remaining shares one year there
after. The maximum term of qualified stock options and non -qualified stock options under the Plan is five years and 
ten years, respectively, from the date of grant. Details of transactions under the Plan for the last two years are 
as follows: 
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MANAGEMENT'S DISCUSSION AND ANALYSIS OF THE SUMMARY OF EARNINGS 

Comments on deliveries and costs are included in other segments of this report. Please refer to the Income State
ment presentation in the Ten-Year Review (pages 18 and 19) in connection with the following comments on 
changes in income. 

1973 vs. 1972 

Other operating revenue increased $1,366,000 due primarily to higher silver and gold prices and greater revenue 
from the sale of copper recovered from concentrates purchased from other producers. 

Interest and other income rose $432,000 as a result of increased investments in short-term marketable securities. 

Exploration and metallurgical research expenditures were higher by $529,000 due to expanded exploration in 
Alaska. 

Selling and general administrative expense increased $265,000, primarily due to higher salaries. 

Depreciation was $704,000 higher, resulting from increased capital investment in mining equipment and crushing 
faci I ities. 

Income taxes included investment tax credits of $698,000 in 1972 and $3,952,000 in 1973. Before these credits, 
income taxes were lower in 1973, reflecting decreased income before such taxes. 

1974 vs. 1973 

Other operating revenue increased $1,585,000 because of higher silver and gold prices and greater revenues from 
toll smelting for other producers. 

Interest and other income increased $314,000, reflecting higher short-term interest rates. 

Taxes, other than income taxes increased $975,000 because of higher Arizona severance and property taxes. 

Exploration and metallurgical research expenses increased $927,000, reflecting expanded exploration activities 
in the western United States. 

Interest expense on funds borrowed for construction of pollution control facilities was first charged to expense in 
1974. During the construction period which ended December 31, 1973, interest of $2,524,000 was capitalized as 
part of the pollution control facilities and is being amortized over the useful lives of these facilities. 

Depreciation was $4,036,000 higher, of which $3,440,000 was applicable to new pollution control facilities which 
the company began depreciating in 1974. 

Income taxes included investment tax credits of $3,952,000 in 1973 and $896,000 in 1974. Before these credits, 
income taxes were lower in 1974, reflecting decreased income before such taxes. 

SALES PRICES OF COMMON STOCK 1973 1974 

First Second Third Fourth First Second Third Fourth 
Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter 

High ..... .... ............... 52112 511/2 45% 441'a 49114 49 40% 3H'a 
Low ................... , .. " 45112 38 341/2 351/2 401/a 381/2 251/4 25114 

8 

INSPIRATION CONSOLIDATED COPPER COMPANY 

NOTES TO FINANCIAL STATEMENTS 

Note A-Accounting Policies 
Inventories of Metals and Supplies 

Finished copper produced from company mines and certain supplies are carried on the last-in, first-out basis. 
By-products are carried at market. All other inventories are valued at average cost, not in excess of market. 

Plant and Equipment 
Plant and equipment are stated at cost. The company uses various depreciation methods, including unit-of

production and straight-line , in amounts sufficient to absorb the cost of assets over their estimated useful lives 
of from 5 to 30 years . Cost of property disposed of is deducted from the appropriate asset account. In the case 
of long- lived assets depreciated on a unit-of-production basis, the reserve for depreciation is reduced by such 
cost less proceeds of salvage; in all other cases net gain or loss on disposition is currently taken into income. 

Expenditures for maintenance and repairs are expensed as incurred. Renewals or betterments which increase 
the value of the property are capitalized. 

Mines, Mining Claims and Lands 
Properties are stated at cost, a portion of which arose from issuance of capital stock at original par value. 

Depletion is computed separately for Inspiration area including the Ox Hide mine and for the Christmas mines at 
rates based on amortized cost of properties and ore reserves as estimated by company engineers. 

The company makes no representation that the cost of mining properties indicates current values; that the 
allowance for depletion represents the depletion actually sustained to date; that the current year's deduction 
represents the decline, if any, in mine values attributable to the year's operations; or that depletion charges repre
sent anything other than a general provision for amortization of cost of mines based on estimated recoverable 
content of are reserves. 

Income Recognition 
Sales of copper are billed and taken into income on a physical delivery basis. Smelting and refining tolls which 

account for a significant portion of other operating revenue are taken into income when the related material is 
treated. 

Mining Expenses 
Mine exploration and development costs are expensed as incurred. 

Pension Plan Costs 
Annual pension costs include current cost and amortization of unfunded prior service costs over a 40-year 

period which started January 1, 1967. It is the company's policy to fund pension costs accrued. 

Income Taxes 
In addition to charging income for taxes estimated to be payable, the company provides for deferred income 

taxes resulting from timing differences between financial and taxable income. Depreciation on certain assets is 
computed using the straight-line method for financial reporting purposes and the double-declining-balance 
method for income tax purposes. Interest expense on funds borrowed for construction of pollution control facilities 
was capitalized during the construction period for financial reporting purposes and deducted currently for income 
tax purposes. No provision is made for differences resulting from statutory depletion. Tax credits realized on plant 
and equipment acquisitions are used currently to reduce the provision for federal income taxes (flow-through method) . 

Note 8-lnventories 

Inventories carried on the last-in, first-out basis aggregated $1,398,000 at December 31, 1974, and $939,000 
at December 31 , 1973. Replacement costs of such inventories would have been $3,967,000 and $2,611,000 respec
tively. Opening and closing inventories used in determining cost of copper delivered for the two years ended 
December 31,1973 and 1974, were $3,970,000, $5,265,000 and $11,785,000, respectively. Inventories of metals 
are summarized on page 12. 
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INSPIRATION CONSOLIDATED COPPER COMPANY 

INVENTORIES OF METALS 

Copper: 
Finished 
In-process ........ . . . ..... ... . . . .. ..... .. ....... . .. .. .......... . . 

Purchased materials ..... . ....... . .. . .. . .. .. .... .. ..... . .. . . .. ... ... . . 
By-products .... .. ..... . ... . ... . . . .. . .... . ......... . . ......... . .... . 

CAPITAL EXPENDITURES 

Plant and Equipment: 
Smelter: Pollution contro l facilities including acid plant . . ......... . . . . .. . . . 

Other facilities . ... .. . ...................... . ... . .... ... .. . . 
Mines .. ... .. . .... . . .................. .. . .... .. . .... . ..... . . . . .. . 
Willow Springs leaching project .. . .. . ..... . .. .. . ..... . ... . . . .. .. . .. . . 
Water supply systems .. . . .... .. . ... . .. . . .. .. .. .. . . . . .... . .... .... .. . 
Crushers and conveyors .... ...... . ...... .. . ... ...... ..... ... . . . .. . . . 
Leaching plant and refinery . .... .. .... . .. . .............. . ........... . 
Rod plant . . ...... .... . . ............. . ...... .. . ... . .... .. ... . . .. . . 
Tailings lines and dams .... ... ... . ... ... ........... . . . ... .. . ...... . . 
Concentrator .. ... . .. . . ..... ... .... .. . . ............ .. ... . .. . .. ... . 
Other ... . . .. . .... .... ... ... . . ..... ..... . . ................. . .. . . . . 

Mines, Mining Claims and Lands ................ . .... ... . ...... . . . . .. . . . 
Total Capital Expenditures ......... . .. . ........ ........... .. . 

TAXES 

Income Taxes: 
Current-Federal 

Less investment tax credit . . ..... . ....... ... .. ........ . . . . . . 
-State ........ ...... . . .. .. ... .. .... ... .... .... . .......... . 

Deferred (including 1974 investment tax credit of $370,000) . . .. . ... . .. ... . . 

Other Taxes: 
Property .. .. . . ...... ..... ..... .. . . . ..... . ...... . ... .... . .. . .. ... . 
Sales and severance .............. .. .. ...... ... . . . .... ... ......... . 
Social security and unemployment ........ . . . . .. . ......... ....... ... . . 
Miscellaneous .................... . ........ . .... ..... .... ..... . .. . 

Total Taxes ... ... . . ...... .. ............................. . . 
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December 31 

1974 

$ 1,105,000 
5,649,000 
4,724,000 

307,000 
$11,785,000 

1974 

$ 6,879,000 
219,000 

5,376,000 
1,447,000 

691,000 
438,000 
170,000 
128,000 
25,000 
21 ,000 

796,000 
16,190,000 
2,561,000 

$18,751,000 

1974 

$ 2,747,000 
(526,000) 
899,000 

(1,544,000) 
1,576,000 

2,450,000 
2,759,000 
1,541,000 

18,000 
6,768,000 

$ 8,344,000 

1973 

$ 540,000 
2,115,000 
1,804,000 

806,000 
$ 5,265,000 

1973 

$32,995,000 
124,000 

5,274,000 
692,000 

58,000 
290,000 
86,000 
37,000 

251,000 
232,000 
483,000 

40,522,000 
259,000 

$40,781,000 

1973 

$ 2,512,000 
(3,952,000) 

773,000 
1,311,000 

644,000 

2,201,000 
2,209,000 
1,369,000 

14,000 
5,793,000 

$ 6,437,000 

INSPIRATION CONSOLIDATED COPPER COMPANY 

STATEMENT OF INCOME 

Deliveries of copper .. .. ... . .. . . .... ... .. . ......... . ... . .. . . .. . ..... . 
Other operating revenue . . .... ............ ... .. .... .. .. . ........ . . . .. . 
Interest and other income .. . .... . .. . ... ....... ..... .... .. . . ...... ... . . 

Costs, other than those shown separately below- note B . . ..... . ......... . . . 
Taxes , other than income taxes ...... ... . . .... . ... . .... . ...... . .. . .... . 
Exploration and metallurgical research ..... . ............... ... ... . . .... . 
Selling and general administrative expense . ..... .... .. .... ...... ... .. . . . . 
Interest expense- note I ..................................... ..... .... . 
Depreciation- note C ............. .. . . .. . . .. ..... .. ...... . . . .... . .. . . 
Depletion-note D ... ..... .. .. . ...... .. .. . .. . . ..... ... ... ... .... .... . 

Income before income taxes . ........... . ..... . ..... . ..... .. . . .. . .. . .. . 
Income taxes-note G ....... . . .. . .. . . . .. . . ... .. ........ . ............ . 
Net income ..... . . ..................... .. . ..... .. .. . . ... . . . . . ...... . 

Net income per share * . .. .. .. ..... . ........... .. .......... . .. ...... .. . 

'Based on weighted average number of shares outstanding. exclusive of stock held in treasury. 

STATEMENT OF INCOME RETAINED 

Income retained-at beginning of year, as previously reported .... . . ....... ... . 
Prior period adjustment related to settlement of 

excavator-collapse litigation-note J ............ ...... . . ... . .......... . 
Income retained-at beginning of year, as restated ... .. ...... ... . . . ........ . 
Net income ..... . .. .. .......... . ...................... . ...... , .. ... . 

Per Share 

Dividends paid 1974 1973 -- --
March ...... . ....... . .. . ...... . ............ .. .... . $0.65 $0.50 
June . .. ... .. ........ .. ... . ........... ..... ..... . . .65 .50 
September . .......... .. .. .. . . . .. ..... ....... .. ... . .65 .50 
December ... ..... .. ... ... . ... . ..... . .. ..... ... .. . .65 .50 

Total . .. . .. .. . . . .. ... .... . , ... .. . .. . . .......... . $2.60 $2.00 

Income retained at end of year-note H .................... . .... .. ... . . .. . 

See notes to financial statements. 

1974 

$83,123,000 
14,190,000 

1,134,000 
98,447,000 
62,330,000 

6,768,000 
3,697,000 
1,521 ,000 
3,083,000 
9,836,000 

167,000 
87,402,000 
11,045,000 

1,576,000 
$ 9,469,000 

$3.92 

1974 

$60,402,000 

748,000 
61,150,000 
9,469,000 

70,619,000 

1,570,000 
1,571,000 
1,571,000 
1,571,000 

6,283,000 

$64,336,000 

1973 

$76,774,000 
12,605,000 

820,000 
90,199,000 
58,878,000 

5,793,000 
2,770,000 
1,492,000 

5,800,000 
221,000 

74,954,000 
15,245,000 

644,000 
$14,601,000 

$6.05 

1973 

$50,630,000 

748,000 
51,378,000 
14,601,000 
65,979,000 

1,207,000 
1,207,000 
1,208,000 
1,207,000 

4,829,000 

$61 ,150,000 
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INSPIRATION CONSOLIDATED COPPER COMPANY 

BALANCE SHEET 

ASSETS 

Current Assets: 
Cash .... .. .... . ......... ....... ... .. ... . : . .... .. .... . . ...... . 
Time deposits ........... .. ................... . ........... . .... . 
Marketable securities, at cost approximating market . . .. ....... . ...... . 
Accounts receivable .... . ........................ . . . .. . .. . .. . ... . 
Inventories of metals-note B .. . ..... .... . . . . ... .......... . ....... . 
Supplies-note B ... ... .......................... .. . .. . ......... . 
Prepaid expenses-note I ..... ... ......... . ... . .. . . ..... .. . . .. .. . . 

Investments and advances, at cost or less .. . .. . ... . . . ..... . ........... . 
Patents and licenses, less amort ization ..... . .. . .. .... .. ..... ..... .... . 
Plant and equipment, net-note C ...... . ...... . . . ... . ................ . 
Mines, mining claims and lands, net-note D . . .. . .. . ... ... . .. .......... . 

LIABILITIES AND STOCKHOLDERS' EQUITY 

Current Liabilities: 
Current portion of long-term liabilities-note H . . ......... .. .......... . 
Accounts payable .......... . ...................... . ............ . 
Accrued taxes-note G .... ... .. .. . . . . ... . .. .................... . 
Other accrued liabilities .. . ......... . ......... . .. . ... .. .. .. .. .... . 

Long-term liabilities-note H ............. . .... . ... . ........... . . . ... . 
Deferred taxes-note G ............................................ . 

Total Liabilities ........... .. ... . ............. .............. ... . 

Stockholders' Equity: 
Preferred stock without par va lue 

Authorized 1,000,000 shares; none issued 
Common stock-note E 

Authorized 7,500,000 shares of $1 par va lue 
Issued 2,439,059 shares (1974); 2,437,109 shares (1973) ... .. ....... . 

Capital in excess of par va lue ......... .......... ... .. ....... . ... . . . 
Income retained-note H ........... . . . ........... . ..... ... . . .. . .. . 

Less: cost of 22,200 shares of common stock held in treasury ........... . 
Total Stockholders' Equity .................................... . . 

December 31 

1974 

$ 3,322,000 

3,550,000 
9,119,000 

11 ,785,000 
9,481,000 
1,941,000 

39,198,000 

1,586,000 
5,000 

105,352,000 
9,860,000 

$156,001,000 

$ 5,854,000 
5,734,000 
4,317,000 
1,040,000 

16,945,000 

46,301,000 
1,547,000 

64,793,000 

2,439,000 
25,277,000 
64,336,000 
92,052,000 

844,000 
91,208,000 

$156,001,000 

1973* 

$ 3,305,000 
2,000,000 

17,844,000 
12,999,000 
5,265,000 
5,927,000 

135,000 
47,475,000 

1,403,000 
87,000 

99,634,000 
7,472,000 

$156,071,000 

$ 5,811,000 
4,268,000 
3,140,000 
2,016,000 

15,235,000 

49,797,000 
3,091,000 

68,123,000 

2,437,000 
25,205,000 
61,150,000 
88,792,000 

844,000 
87,948,000 

$156,071,000 

• Restated to reflect prior years' adjustment of retained earnings related to settlement of excavator-collapse litigation. 

See notes to financial statements. 
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INSPIRATION CONSOLIDATED COPPER COMPANY 

STATEMENT OF CHANGES IN FINANCIAL POSITION 

NET CURRENT ASSETS-AT BEGINNING OF YEAR ... .. ... . ....... . .... . . . 
Source of working capital: 

Net income .. .......... ... . ........ ...... ............ . .......... . . 
Add- Charges not affecting working capital in the current period: 

Depreciation-note C ... . .. .. .... . .............. .... ... ... ... . ... . 
Depletion - note D . . ... .... ..................... . . ... ......... . . . 
Deferred taxes-note G .. . . ............. . .. .. . ... ...... .. ........ . 

Working capital provided from operations .... . .... . .... ..... ..... . . 
Proceeds from sale of common stock ................. . . . ..... . ..... . . . 
Proceeds from sale of equ ipment ......... .. . .... .. . . ....... . ........ . 
Loans for pollution control facilities-note H ............. . .. .. .... .. . . .. . 
Advances from toll customers for po llution control faciliti es-note H . .. .. ... . 
Other additions to long-term liabil ities-note H ........... . ..... . ....... . 
Other ............. ..... .. .. ... . . . . ..... . . . ....... .. ....... . .. ... . 

Total .......... . ... . ................. .. .... . .. ..... .... . 
App lication of working capital: 

Dividends paid ................... . .... . ... . .... ..... ........ ... .. . 
Cap ital expenditures .. . .......... . . . ................ . ...... . .... . . . 
Reduction of long-term liabilities ........ ...... .. . . . . . .. ......... . . .. . 
Investments-net .... .. ........ . . .. .. . . .. ..... . ............ . . ..... . 

Total .................................................. . 
Increase (decrease) in working capital . . .. .... .. . . ... . . .. . . ... ...... .... . 
NET CURRENT ASSETS- AT END OF YEAR . . . ......................... . . 

ANALYSIS OF CHANGES IN WORK ING CAPITAL 

Inc rease (decrease) in current assets: 
Cash and time deposits .............. . .. ... . . ...... . .......... .. . . 
Marketable securities, at cost approximating market .......... ...... ... . 
Accounts receivable .. .. .... . ... ...... . ........ . ... . . ... . ........ . 
Inventories of metals-note B ..... .. ................. ... ..... ... . . . . 
Supplies-note B .. ..... . ....... .. ... . . .. ....... . .... . .......... . 
Prepaid expenses-note I ...... .... ..... .. .... . .................. . 

(Increase) decrease in current liabilities : 
Current portion of long-term liabilities- note H .......... ... ...... . . ... . 
Accounts payable ... .. ... ..... .. ........... . ..... . .... . .... . . ... . 
Accrued taxes-note G . . ............... . ......... . ... ..... ...... . 
Other accrued liab ilities . . ............ ... . ........... . .... . . .. .... . 

Increase (decrease) in working capital ....................... ... ...... . 

1974 

$32,240,000* 

9,469,000 

9,836,000 
167,000 

(1,544,000) 
17,928,000 

74,000 
635,000 

284,000 
1,396,000 

87,000 
20,404,000 

6,283,000 
18,751,000 
5,174,000 

183,000 
30,391,000 
(9,987,000) 

$22,253,000 

$ (1 ,983,000) 
(14,294,000) 

(3,880,000) 
6,520,000 
3,554,000 
1,806,000 

(8,277 ,000) 

(43,000) 
(1,466,000) 
(1,177,000) 

976,000 
(1 ,710,000) 

$ (9,987,000) 

• Restated to reflect prior years' adjustment of retained earnings related to settlement of excavator-collapse litigation. 

See notes to financial statements. 

1973 

$24,083,000* 

14,601,000 

5,827,000 
221,000 

1,311,000 
21,960,000 

294,000 
476,000 

26,000,000 
10,545,000 

303,000 
59,578,000 

4,829,000 
40,781,000 
5,811,000 

51,421,000 
8,157,000 

$32,240,000 

$ (1 ,773,000) 
7,291,000 
5,968,000 
1,295,000 
1,475,000 
(104,000) 

14,152,000 

(5,690,000) 
(568,000) 
932,000 

(669,000) 
(5,995,000) 

$ 8,157,000 

11 



Mr. George R. Brownell 
National Bulk Carriers, Inc. 
1345 Avenue of the Americas 
New York, N. Y. 10019 

Dear Mr. Brownell: 

Roland B. Mulch'ay 
Consulting Geologist 

2732 Wren Road 
Salt Lake City, Utah 

April 8, 1975 

Enclosed is a copy of a reconnaissance report on the Sanchez 
copper property near Safford, Arizona, prepared from data obtained from the 
Inspiration Consolidated Copper Company, the owners, at the Inspiration 
offices, and on a quick visit to the claims on April 4th. 

As expected, there is a substantial tonnage of low grade copper 
bearing material, both in oxide (0.36% eu) and sulphide (0.45% Cu) form, 
indicated by drilling done to date. There has been extensive exploration 
since my visit to the property several years ago, and development of large 
tonnages of 1.0% copper sulphide ores, which could have been projected at 
that time, are not now to be expected in the areas tested. The sulphide 
ore possibilities have not yet been fully explored, and there are very long 
chances for good grade sulphide ores related to a small breccia pipe struc
ture exposed at surface northwest of the Carpenter Shaft. 

, 
I am impressed with t he indicated reserve tonnages, good possi

bilities for additional sulphide mineral development, and projections of 
future, very profitable operations at increased copper prices. If the 
Mining Department of National Bulk Carriers is similarly impressed, 
negotiations for an option arrangement could be started with Inspiration 
officials at the corporate headquart'ers at Morristown, New Jersey. 
Mr. Richard H. Hyde is president of the company, and Mr. H. Myles Jacob 
is board chairman. 

I was told at Inspiration on April 2nd, by one of the local 
officials of the company, that W. R. Grace & Co. had just made an offer on 
the Sanchez property. Later, I learned informally that the offer was for 
a joint venture agreement, similar to that made with Union Pacific Mining 
Company in 1973-74. 

As outlined in a Union Pacific report, on file at Inspiration, 
the agreement provided that Union Pacific would provide 60% of the first 
$19.1 million in capital- costs in order to reimburse Inspiration for the . 
after tax effects of their investment of $5,231,000 to that date. Addi- ' 
tiona1 capital costs would be supplied at 49% by Union Pacific; Inspiration 
would retain control, act as the operator, and pay 51% of further costs. 

From the Union Pacific figures, it can be estimated that 
Inspiration now has about $5,650,000 in the property, and is obligated for 
the 1975 expenditures of about $129,456 for property payments and $36,800 
for assessment work. The Union Pacific letter-of-intent agreement provided 
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for an extended examination period and an opportunity to check earlier drill 
hole results by drilling. Six holes were drilled; comparisons satisfi'ed 
Union Pacific engineers that the Inspiration work had been accurately done. 
All Union Pacific projections were based upon copper at 56¢ per pound, and 
calculations showed profitable operations with a reasonable payout period. 
The agreement is reported to have been terminated when Union Pacific proposed 
changes in the terms, and Inspiration refused. 

Off the record, Inspiration is now badly in need of cash, and is 
threatened with an active takeover attempt by the Crane Company. Inspiration 
has been seeking cash through sale of treasury stock in an amount equal to 
about 10% of the 2,439,059 shares issued; 22,200 shares are held in the 
treasury. Several organizations have been invited to make an overall review 
of the Inspiration ore reserve position and future prospects for consideration 
of such a purchase. Homestake engineers have recently conducted a review at 
Inspiration. At first glance, a st·ock purchase might be attractive, as the 
Inspiration ore reserves are reported very large and the Christmas property 
should eventually be a large low grade copper operation. Anaconda holds about 
28% of Inspiration stock, and the Inspiration management undoubtedly feels 
that with another 10% in friendly hands, a takeover attempt would not be 
successful. 

Inspiration has had, in recent years, more than its share of 
technical operating difficulties. The necessity for elimination of air 
pollutants at the old smelter caused the erection of a largely unt ested, 
new electric smelting furnace which has been plagued by many breakdowns. 
The great expenditure at the new smelter plus the lower production caused 
by the delays and decreased copper prices have brought on a very difficult 
period for the Company. It is my belief that all available competent staff 
will be needed to manage Inspiration and future Christmas operations. For 
that reason, it is suggested that any agreement reached on the Sanchez should 
vest control with National Bulk, and operations be divorced from Inspiration 
supervision. 

As the total pounds of copper indicated at Sanchez are substantial, 
a type of joint venture agreement might be the only feasible approach. Poss
ibly the offer of a loan to Inspiration of an amount approaching its investment 
in the Sanchez property might be sufficient to influence an advantageous agree
ment, at this time, for future exploitation of the Sanchez reserve. Such an 
agreement might provide that, if a third party entered as the operator, such 
as a well financed Canadian or international group, both National Bulk and 
Inspiration would sell equivalent percentages of their interests to the 
proposed third party. 

The local Inspiration management was most cooperative, and made 
the very comfortable guest house available during my visit. Mr. Jack Eastlick, 
resident geologist at Inspiration, supplied all of the information in reports 
and maps, and accompanied me to the property on April 4th. 

RBM/lh 
Encl. 

Yours very truly, 

~.f;.~ 
Roland B. Mulchay 



Report on 

RECONNAISSANCE EXAMINATION 

SANCHEZ COPPER PROPERTY 

Graham County, Arizona 

Inspiration Cons. Copper Company 

INTRODUCTION 

The information contained in the following report was obtained 
from incomplete examination of reports, drill records and maps at the offices 
of the Inspiration Consolidated Copper Company at Inspiration, Arizona from 
March 31 to April 5, 1975, and during a brief visit to the Sanchez property 
on April 4th. About ten years ago the prospect was visited by the writer, 
and then available drilling data were reviewed. 

LOCATION AND PHYSICAL FEATURES 

District, 
Safford. 
6 South, 

The Sanchez copper property is located in the Lone Star Mining 
Graham County, Arizona, about eleven miles by .road northeast of 
The claims are situated in Sections 25, 26, 35 and 36, Township 

Range 27 Ea~t, Salt River Base Line. 

Safford is a thriving agricultural community of about 6000 people 
in the Gila River valley. The town is on Highway 60 - 70, and is served by 
the Bowie - Globe branch of the Southern Pacific Railroad. A siding at 
Solomonville, east of Safford, and about nine miles from the property, would 
be available for freight shipments. 

The claims are located near the southerly end of the Gila Moun
tains in rolling topography with higher basalt covered hills to the east 
and north. The present surface at about the 3200 ft. elevation is some 
150 ft. above the Gila River valley elevation, and about one mile north of 
the valley boundary. 

Climate may be classed as temperate although high temperatures 
are common in summer; there would be no ordinary interruption of year round 
operations. Rainfall is about 8.5 inches per year; there is sparse desert 
type vegetation. Adequate water supply is reported available from wells in 
the valley at the Grijalva farm and the state lease. A power line reaches 
the property, and a power supply for a large operation is reported available. 
There is no nearby source of timber. Supplies for mining operations would 
come from Tucson, Arizona and E1 Paso, Texas. Safford would be the residence 
for employees, though housing is reported scarce. 

The road from Safford passes the hard surface Safford airfield 
where air - radio communications are installed. A gravelled airstrip has also 
been established at the property. 

There is no equipment in the mine area, and only limited material 
at the test leaching site. An adequate office building for exploratory work 
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is located near the river. Good graded roads reach all parts of the property. 
Core from the drill holes is stored in two old buildings near the river. 

HISTORY AND RECENT DEVELOPMENTS 

Prospecting and very small scale copper ore production have been in 
progress at the Sanchez property since 1899. In 1964, Harpoon, Inc., a sub
sidiary of United Nuclear, started active exploration of the area, and in 1969 
the property was acquired by Inspiration Consolidated Copper Company, which 
has corporate headquarters at Morristown, N. J., and mining operations at 
Inspiration and Christmas, Arizona. Except for continuing advance royalty 
payments on the Carpenter lease, by the end of 1975 almost all property pay
ments will have been completed by Inspiration. 

The Lone Star district will be the next large scale mining center 
in Arizona. In the late 1950's Phelps Dodge Corporation started exploration 
in an area about nine miles northwest of the Sanchez, and has had outstanding 
success. Two deep shafts and connecting crosscuts are now being driven to 
test drilling results, and to prepare a large underground mining project for 
production. Reserves are reported by that company to be 400 million tons of 
0.72% copper; it is stated informally that a substantial part of this reserve 
will average 1.0% copper. 

About five miles northeast of the Sanchez, since 1955 Kennecott 
Copper has explored and partly developed a very large, mixed oxide - sulphide 
copper deposit. It is reported tha t Kennecott will re-evaluate this deposit 
since the success by Phelps Dodge i n deeper exploration. 

Essex International and Towne Mining are also now conducting 
drilling exploration projects in the district. 

In 1973-74 Union Pacific Mining Company by letter of intent arranged 
an option period on the Sanchez ground which would have developed into a joint 
venture agreement with Inspiration. Six holes were drilled to check Inspiration 
results, and the project was recommended by Union Pacific geologists. Modifi
cations of the original agreement were sought by Union Pacific; rejection by 
Inspiration brought abandonment of the agreement. 

Data on the Sanchez has recently been reviewed by Kennecott, Home
stake, Phelps Dodge and W. R. Grace. The Homestake review was perfunctory as 
regards Sanchez; principal emphasis was upon investment in Inspiration itself. 
W. R~Grace is reported to have made an offer for a joint venture agreement 
on April 2nd. 

PROPERTY 

By purchase and location, Inspiration holds 368 unpatented claims, 
of which 16 are being presented for patent. There are also 200 millsite claims 
which cover some lode locations; these locations will be dropped when the 
millsites are patented. Eighty nine acres of valley land are being purchased 
from Mr. P. Grijalva on small yearly payments ($12,000 plus interest to be 



p. 3 

paid after 1975), and 240 acres are held on a state commercial lease in the 
valley. Ten acres are leased from Mr. M. Sanchez. 

Assessment work aggregating $36,800 must be done in 1975; that 
under the provisions of the Carpenter lease should be accomplished by June 30, 
1975 and the remainder by September 30th. Property payments, including the 
Carpenter lease advance royalty, amount to $129,456 for 1975. 

The Carpenter lease provides for a royalty of $0.007 per pound of 
copper produced, or a minimum advance of $100,000 per year. The Grijalva 
payments are at the rate of $3,000 per year. 

GENERAL GEOLOGY 

In the Lone Star district an older series of volcanic rocks, largely 
andesitic tuffs and agglomerates, are overlain by recent basalts and associated 
late volcanics. Quartz monzonite intrusive stocks and dikes, and closely re
lated, slightly younger, fine grained acid intrusive rocks cut irregularly 
through the older volcanic series. The ore deposits appear to be closely 
related to the quartz monzonite and later intrusives. 

SANCHEZ PROPERTY 

At Sanchez, dikes and stock--like masses of coarse, biotite-rich 
quartz monzonite porphyry cut steeply through the andesites. Late, narrow 
dike-like acid intrusives, probably rhyolitic, cut both quartz monzonite and 
andesites, and appear related to irregular pebble-dike type breccias which 
cut monzonite and andesites, often near the contacts. Although the geologic 
notes on the drill holes are not specific, stronger mineralization may have 
occurred near these breccias. 

About 250 ft. northwest of the Carpenter shaft at surface, there 
is a poorly exposed breccia, possibly part of a breccia pipe structure, about 
75 by 100 ft. in area; the southern extension is covered by recent alluvium. 
Three drill holes, E-1, 401 and 403 in the immediate area of this breccia, 
contain much stronger copper values than generally cut in the other drill 
holes. The breccia has been cut on the Carpenter shaft 200 level, and large 
boulders of it can be seen in the stockpile at the leach test ar·ea. Fragments 
of coarse quartz monzonite are engulfed in fine grained, dense, gray, probably 
rhyolitic rock with fine quartz phenocrysts. Both rock types are weakly 
brecciated, and sealed with irregular iron oxides, some quartz, and erratic 
copper oxide minerals. The fine grained rocks are cut locally by six inch 
stringers of glassy quartz with prominent lacing of oxide copper seams. The 
downward extension of this possible breccia pipe structure has not been 
delimited. 

As indicated by steep drill holes at Sanchez, thick, but highly 
variable, zones of oxide copper minerals with prominent iron .oxides are cut 
near surface and extend to depths of more than 1200 ft. The principal copper 
oxide minerals reported are chrysoco11a (CuSi03.2 H20) with considerable 
tenorite (CuO), and some malachite, cuprite and cha1canthite. A zone of 

~------------------------------------
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strong native copper often occurs near the base of the oxide section, and 
suggests there may have been late oxidation of a previously secondarily 
enriched chalcocite (Cu2S) zone. 

Recent faulting, probably of relatively small displacement, appears 
to have influenced near surface oxidation, and may offset both oxide and under
lying sulphide mineral zones. 

Below the oxide copper sections there are localized strong sulphide 
copper minerals in seams and disseminations associated with pyrite. The sulphides 
are generally of primary origin and include chalcopyrite, prominent bornite, 
and little molybdenite. Quartz occurs in seams with the sulphides, and there 
are numerous late calcite seams. A few drill holes show some chalcocite en
richment below the oxide zone. Additional exploration may disclose more of 
this type of mineral than indicated to date. 

There is a small, but possibly important, gold and silver content 
indicated by incomplete assay data, but mineral relationships have not been 
determined. 

Distribution of alteration zones is masked by the intense oxidation 
features, and has not been clearly developed. There is some evidence of an 
outer chlorite zone with pyrite; clay alteration and sericite are noted, but 
the limits are not defined. Strong, second stage fine biotite is widely dis
tributed but, again, the limits are not determined. Although late biotite 
alteration has not been widely described in the geologic literature on copper 
deposits, it is an important and prominent alteration feature at El Teniente 
in Chile; at Pachon, Argentina; at Cananea and Nacozari in Mexico, and at Ray 
in Arizona. It is not unlikely that much of the intense sericite alteration 
described at various large copper districts is the result of breakdown of ' 
second stage biotite. ' 

Much of the Sanchez surface, and partly over the presently recognized 
copper metallization, is covered by recent alluvium to the south and west and 
by basalt on the higher hills to the east. There are thus possibilities that 
separate areas of intrusive activity, mineralization and brecciation may be 
concealed in the vicinity. 

DRILLING AND DEVELOPMENT 

At Sanchez, exploration and development have been by the Carpenter 
shaft and a short underground level at 200 ft. below surface, which could be 
easily made accessible, and by steep diamond drill holes. To date 133 holes 
have been drilled, some to depths of more than 2000 ft. The deeper holes have 
been surveyed, and some show wide variations from the vertical. Many holes 
have not been surveyed; geologic and assay data~e very difficult to interpret 
in these sections. 

The holes total more than 200,000 ft. in length. Core recovery has 
been very good, and checks made by Union Pacific geologists indicated assaying 
and sample preparation had been done competently. Most of the core is reported 
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to be available for review. 

In the early drilling programs emphasis was placed on oxide copper 
development. More recently, increased attention has been given to underlying 
sulphide copper possibilities. Several old holes have been deepened and others 
drilled into the sulphide zone. It does not appear that the sulphide possi
bilities have yet been fully explored, laterally or at depth. 

INDICATED RESERVE TONNAGES 

OXIDE COPPER 

Computer designed open pit models prepared by Inspiration indicate 
79,363,000 tons @ 0.36% oxide copper could be mined from an open pit with a 
1.49:1 waste to ore stripping ratio; 0.2% copper was used as a cutoff grade. 

A careful check of these calculations was made by Union Pacific 
geologists and their outside consultants. Three particular benches were 
selected and reserve blocks were individually calculated. Using the Union 
Pacific figures for the benches, extrapolation to the Inspiration design would 
have shown a total of 86,000,000 tons at 0.35% copper. 

A later independent estimate by Union Pacific and consultants 
developed a new oxide pit design which showed a total of 116,000,000 tons at 
0.368% oxide copper, and a stripping ratio of 1.8:1; a 0.2% copper cutoff was 
also used. 

A recent computer stud )~ of better grade oxide reserves, directed 
to estimate a tonnage of better grade material, showed a total of 30,520,000 
tons at 0.50% oxide copper between t\:le 3200 and 2700 elevation benches. 
Most of this reserve would fall within the limits of the designed pit. Thus, 
an operation could be started on better grade material to amortize plant and 
stripping costs more rapidly than by use of calculated average grade reserves. 

SULPHIDE COPPER 

The Inspiration geological department, using available sulphide 
data, has calculated a sulphide reserve on benches from 2600 to 900 ft. 
elevation, without regard to open pit design, which showed a total of 52,737,000 
tons at 0.45% copper, using a 0.3% copper cutoff. They believe that this in
dicated reserve might be greatly increased by further exploration. Probably 
much of this tonnage would not be available for open pit extraction. 

There is an appreciable low grade gold and silver content shown by 
scattered analysis of copper samples. Statistical analysis by Inspiration 
indicates that this may average 0.007 oz. gold per ton, and 0.085 oz. silver 
per ton. The assay data is iAcompi~te, and the mineral relationships are 
unknown. However, it appears that an important credit in precious metals 
might be recovered from the sulphide ores. It is unlikely that such credit 
would be obtained in a leaching operation. Data on the molybdenum ~ontent is 
inconclusive, and the possible molybdenum recovery may not be sufficient to 
deserve consideration. 
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METALLURGY 

Inspiration has conducted bulk sulphuric acid leaching tests at 
the property on the oxide materials. A start was made with straight heap 
leaching; this was modified by tests of leaching techniques developed at 
Mangula, Rhodesia, which were considered successful. 

In the leaching tests, material obtained from the Carpenter 200 
level, with some surface material, was blended to obtain a grade of 0.36% oxide 
copper, and crushed to ~ mesh. Fines were removed. Tests were initially on 
small lots, but finally a 5000 ton lot was leached on a specially constructed 
concrete pad with asphalt facing. After a 21 day leach period, a 61% recovery 
was obtained. In this process, copper would be removed from the leach . solu
tions by solvent extraction, as determined by tests by General Mills, followed 
by electro-winning to cathode copper. The abundant sulphuric acid now being 
made by copp er smelters in the Southwest should insure supply of this reagent 
at reasonable cost in the future. 

The writer believes that additional testing, with probably indi
cated increased plant investment, would show substantially better recoveries 
at costs which would be economic. The Union Pacific investigation in 1973-74 
indicated the Inspiration test leaching operation would be economic at 56¢ 
copper. 

CONCLUSIONS AND RECOMMENDATIONS 

The impressive indicated low grade copper reserve at the Sanchez 
property, much of which would be available for low cost, open pit mining 
operations, deserves close consideration as a future economic resource. In 
the expectation that the price of copper, during the projected twenty year 
life of the enterprise at 20,000 tons per day and a start-up date some years 
in the future, will be at least from 20 to 30% higher than the present 63¢ 
price, the exploitation of the Sanchez deposit could be a very profitable 
venture. 

Present exploration has not eliminated chances for substantial 
increases in low grade sulphide reserves. There are very long chance possi
bilities for discovery of higher grade primary ores related to the small 
breccia exposed at surface and partly explored by three drill holes. This 
area could be further explored by deep,inclined holes from surface. 

If satisfactory business arrangements can be made with the Inspir
ation Company, it is recommended that a joint venture agreement be made with 
provision for an option period for a geological examination of drill records 
and cores, and additional drilling. If these investigations have favorable 
results, further metallurgical testing ,,,ould be in order. 

tJ~ .l.. . ..... 

RBM/1h 
April 7, 1975 
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Roland B. Mulchay 
Consulting Geologist 

2732 Wren Road 
Salt Lake City, Utah 

Mr. George R. Brownell 
National Bulk Carriers, Inc. 
1345 Avenue of the Americas 
New York, N. Y. 10019 

Dear Mr. Brownell: 

April 8, 1975 

Enclosed is a copy of a reconnaissance report on 

the Sanchez copper property near Safford, Arizona, prepared from data 

obtained from the Inspiration Consolidated Copper Company, the owners, 

at the Inspiration offices, and on a quick visit to the claims on April 4th. 

As expected, there is a substantial tonnage of low grade 

copper bearing matermal, both in oxide (0.36% Cu) and sulphide (0.45% Cu) 

form, indicated by drilling done to date. There has been extensive 

exploration since my visit to the property several years ago, and develop-

ment of large tonnages of 1.0% copper sulphide ores, which could have been 
tested. 

projected at that time, are not now to be expected in the areas eK~±e~e87 

The sulphide ore possibilities have not yet been fully explored, and there 

are very long chances for good grade sulp~ide ores related to a small 

breccia pipe structure exposed at surface northwest of the Carpenter Shaft. 

I am impressed with the indicated reserve tonnages, 

good possibilities for additional sulphide mineral development, and fM£M£e-

projections of futur~ very profitable operations at increased copper 

prices. If the Mining Department of National Bulk Carriers is similarly 

impressed, negotiations for an option arrangement could be started 

with Inspiration officials at the corporate headquarters at Morristown, 

New Jersey. Mr. Richard H. Hyde is ekai~m- president of the company, and 

Mr. H. Myles Jacob is board chairman. 
at Inspiration 

I was told",on April 2nd I by one of the local officials 

of the compan~that W. R. Grace & Co. had just made an offer on the 

Sanchez property. Later, I learned informally that the offer was for 
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a joint venture agreement, similar to that made with Union Pacific 

Mining Company in 1973-74. 

As outlined in a Union Pacific report, on file at 

Inspiration, the agreement provided that Union Pacific would provide 

60% of the first $19.1 million in capital costs in order to reimburse 

Inspiration for the after tax effects of their investment of $5,231,000 

to that date. Additional capital costs would be supplied at 49% by 

Union Pacific; Inspiration would retain control, act as the operator, 

and pay 51% of further costs. 

From the Union Pacific figures, it can be estimated 

that Inspiration now has about $5,650,000 in the property, and is 

obligated for the 1975 expenditures of about $129,456 for property 

payments and $36,800 for assessment work. The Union Pacific letter-of
~~..,.:c:!.d 

intent agreementAfor an extended examination period and an opportunity 

to check earlier drill hole results by drilling. Six holes were drilled; 

comparisons satisfied Union Pacific engineers that the Inspiration work 

had been accurately done. All Union Pacific projections were based 

upon copper at 56¢ per pound, and calculations showed profitable 

operations with a reasonable payout period. The agreement is reported 

to have been terminated when Union Pacific proposed changes in the 

terms e£wth~ :agme~ , and Inspiration refused. 
,.i 

Off the record, Inspiration is now badly in need of 

cash, and is threatened with an active takeover attempt by the Crane Company. 

Inspiration has been seeking cash through sale of treasury stock in an 
the 2,439,059 shares 

amount equal to about 10% of ~ka~-eH~8€afteiftg- issued; 22,200 shares are 

held in the treasury. Several organizations have been invited to make 

~"""-.J 
an overall Aof the Inspiration ore reserve position and future prospects 

engineers 
for consideration of such a purchase. Homestake~ave recently conducted 

a review at Inspiration. At first glance, a stock purchase might be 

attractive, as the Inspiration ore reserves are reported very large, and 



the Christmas property should eventually be a large low grade copper 

operation. Anaconda holds about 28% of Inspiration stock, and the 

Inspiration management undoubtedly feels that with another 10% in 

friendly hands, a takeover attempt would not be successful. 

Inspiration has had, in recent years, more than its 

share of technical operating difficulties. The necessity for elimination 

of air pollutants at the old smelter caused the erection of a largely 
new 

unteste~ ~electric smelting furnace which has been plagued by many 

breakdowns. The great expenditure at the new smelter plus the lower prod

d.-\,,"Y~ 
uction caused by the .. and decreased copper prices have Io~o ..It;'Vdr .:111'\ 

e a d a very difficult period for the Company. It is my belief that 

all available competent staff will be needed to manage Inspiration 

and future Christmas operations. For that reason / it is suggested that 

any agreement reached on the Sanchez should vest control with National 

Bulk, and operations be divorced from Inspiration supervision. 

As the total pounds of copper indicated at Sanchez are 

substantial, a type of joint venture agreement might be the only feasible 

approach. Possibly the offer of a loan to Inspiration of an amount 

approaching its investment in the Sanchez property might be sufficient 

to influence an advantageous agreement, at this time, for future 

exploitation of the Sanchez reserve. Such an agreement might provide 

that,if a third party we~e- entered as the operator, such as a well 

financed Canadian or international group, both National Bulk and Inspiration 

would sell equivalent percentages of their interests to the proposed 

thttd party. 
The local Inspiration management was most cooperative, 

and made the very comfortable guest house available during my visit. 

Mr. Jack Eastlick, resiaant geologist at Inspiration supplied all of 
I 

the information in reports and maps, and accompanied me to the proper,y 

on ~pril 4th. 
Yours very truly 

Roland B. Mulchay 
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INTRODUCT ION 

• 
REPORT ON 

RECONNAISSANCE EXAMINATION 

SANCHEZ COPPER PROPERty 

GRAHAM COUNTY. ARIZONA 
O""",,t-.\ 'D ~y 

INSPIRATION CONS. COPPER COMPANY 

The information contained in the following report 

was obtained from incomplete examination of reports. drill records 
.. 

and maps at the off.tes of the Inspiration Consolidated Copper 
S 

Company at Inspiration, Arizona from March 31 to April if. 1975, 
~ 

and during a brief visit to the Sanchez property on April ~th. 

About ten years ago the prospect was visited by the writer. 

and then available drilling data was reviewed. 

LOCATION AND PHYSICAL FEATURES 

The Sanchez copper property is located in the Lone 

Star Mining District. Graham County. Arizona. about eleven miles 

by road northeast of Safford. The claims are situated in 

Sections 25, 26, 35 and 36. Township 6 South. Range 27 East, 

Salt River Base Line. 

Safford is a thr'ving agricultural community of 

about 6000 people in the Gila River val lay. The town is on 

Highway 60 - 70, and is served by the Bowie - Globe branch of 

the Southern Pacific Railroad. A siding at Solomonville. east 

of Safford. and about nine miles from the property. would be 

available for freight shipments. 

The claims are located near the southerly end of 
bd.~et.l+- =-...e~ 

the Gila Mountains in rolling topography with higher~hills to 

the east and north. The present surface at about the 3200 ft. 
\ 
\ 
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7: 

There is no equipment in the' mine area, and only 
limited material at the test leaching site. An adequate office 
building for exploratory work is located near the river. Good graded 
8r.¥e~ roads reach all parts of the property. Core from 
the drill holes is stored in two old buildings near the river. 
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, 
elevation is some 150 ft. above the Gila River valley elevation, 

and about one mile north of the valley boundary. 

Climate may be classed as temperate although high 

temperatures are common in summer; there would be no ordinary 

interruption of year round operations. Rainfall is about 8.5 inches 

per yearJ there is sparse desert type vegetation. Adequate water 

supply is reported available from wells in the valley at the 

Grijalva farm and the state lease. A power line reacses the 

property, and a power supply for a large operation is reported 

available. There is no nearby source of timber. Supplies for 

mining operations would come come from Tucson, Arizona and El 

Paso, Texas. Safford would be the residence for employees, 

though housing is reported scarce. 

The road from Safford passes the hard surface Safford 

airfield where air - radio communications are installed. A 

gravelled airstrip has also been established at the property. 

HISTORY AND RECENT DEVELOPMEN1'S_ 

Prospecting and very small scale copper ore 

production have been in progress at the Sanchez property since 

1899. In 1964, Harpoon, Inc.,a subsidiary of United Nuclear, 

started active exploration of ' the area, and in 1969 the property 
-...k....)c..k ~3 

was acquired by Inspiration Consolidated, Copper CompanY/~ 

corporate headquarters at Morristown, N. J., and mining operations 

at Inspiration and Christmas, Arizona. Except for continuing 

advance royalty payments on the Carpenter lease, by the end of 

1975 almost all property payments will have been completed by 

Inspiration. 

The ~ne Star district will be the next large scale 
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mining center in Arizona. In the late 1950's Phelps Dodge 

Corporation started exploration in an area about nine miles north-
~ 

west of the Sanchez, and ~ had outstanding success. Two 

deep shafts and connecting crosscuts are now being driven to 

test drilling results, and to prepare ie~-Mi~i a large underground 

mining project for production. Reserves are reported by that 

company to be 400 million tons of 0,72% copper; it is stated 

informally that a substantial part of this reserve will average 

1. O'X. copper. 

About five miles northeast of the Sanchez, since 

1955 Kennecott Copper has explored and partly developed a very 

large, mixed oxide - sulphide copper deposit. It is reported that 

Kennecott will re-evaluate this deposit since the success by 

Phelps Dodge in deeper exploration. 

Essex International and Towne Mining are also now 

conducting drilling exploration projects in the district. 
~ lut\- k\""~ 

In 1973-74 Union Pacific Mining Company~arranged 

an option period on the Sanchez ground which would have developed 

into a joint venture agreement with Inspiration. Six holes were 

drilled to check Inspiration results, and the project was 

recommended by Union Pacific geologists. Modifications of the 

original agreement were sought by Union Pacific, rejection by 

Inspiration brought abandonment of the agreement. 

Data on the Sanchez has recently been reviewed by 

Kennecott, Home stake , Phelps Dodge and W. R. Grace. The 

Homestake review was perfunctory as regards Sanchez; principal 

emphasis was upon investment in Inspiration itself. W. R. Grace 

is reported to have made an offer for a jOint venture agreement 
"l.~ 

on April J(t.h: 
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PROPERTY 

By purchase and location, Inspiration holds 368 

unpatented claims, of which 16 are being presented for patent. 

There are also 200 millsite claims which cover some lode 

locations; these locations will be dropped when the millsits are 

patented. 89 acres of valley land are being purchased from 

Mr. P. Grijalva on small yearly payments ($12,000 plus interest 

to be paid after 1975), and 240 acres are held on a state 

commercial lease in the valley. Ten acres are leased from 

Mr, M. Sanchez. 

Assessment work aggregating $36,800 must be done 

in 1975; that under the provisions of the Carpenter leas8 should 

be accomplished by June30, 1975 and the remainder by September 30th. 

Property payments, including the Carpenter lease advance royalty, 

amount to $129,456 for l~975. 

The Carpenter lease provides for a royalty of $0.007 

per pound of copper produced, or a minimum advance of $100,000 

per year. The Grijalva payments are at the rate of $3,000 per year. 

GENERAL GEOLOGY 

In the Lone Star district an older series of volcanic 

rocks, largety andesitic tuffs and agglomerates, are overlain 

by recent basalts and associated late volcanics. Quartz monzonite 
.. -- ~~'l ""1 ()..J ......... __ 

intra.ive stocks}. and closely related, slightly -!;at .. finel 

grained acid intrusive rocks cut irregularly through the 

older volcanic series. The ore deposits appear to be closely 

re lated to the quartz monzonite and later intrus ive~eJ "' • • 

SANCHEZ PROPERTY 

At Sanchez, dikes and stock - like masses of coarse) 
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biotite-rich quartz monzonite porphyry cut steeply through 

the andesites. Late, narrow dike-like acid intrusives, probably 

rhyolitic, cut both quartz monzonite and andesites, and ~ ~~---

related to irregular pebble-dike type breccias which 

cut monzonite and andesites, often near the contacts. Although 

the geologic notes on the drill holes are not specific, stronger 

mineralization may have occured near these breccias. 

About 250 ft. northwest of the Carpenter shaft at 
"'-

surface there is a poorly exposed breccia, possibly part of a 
/ 

breccia pipe structure, about 75 by 100 ft. in areal the southern 
'£.- \ J 4a \ o.>-1A. 40'3 

extension is covered by recent alluvium. Three drill hole~~in 

the immediate area of this breccia~ contain much stronger copper 

values than generally cut in the other drill holes. The breccia 

has been cut on the Carpenter shaft 200 level, and large boulders 
~~,,",,'. '- -::t- ~t....-

of it can be seen in the~leach test area e. 

~gments of coarse quartz monzonite are engulfed 

in fine grained, dense, gray. probably rhyolitic rock with fine 

quartz phenocrysts. Both rock types are weakly brecciated, and 

sealed with irregular iron oxides, some quartz, and erratic 

copper oxide minerals. The fine grained rocks are cut locally 
six inch ; ctf 

7- by"stringers of glafsy quartz with prominent lacing -ee oxide 

copper seams. The downward extension of this possible breccia 

pipe structure has not been delimited. 

As indicated by steep drill holes at Sanchez, thick, 

but highly variabl~zones of oxide copper minerals with ppominent 

iron oxides are cut near surface and extend to depths of more than 
1 "1-00 

ft.The principal copper oxide minerals reported are 

chrysocolla (CuSi03'2 H20) with considerable tenorite (CuO). 

and some malachite, cuprite and chalcanthite. A zone of strong 

native copper often occurs near the base of the oxide section, 
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and suggests there may have been late oxidation of a previously 

secondarily enriched chalcocite (Cu2S) zone. 

Recent faulting, probably of relatively small displace-

ment, appears to have influenced near surface oxidation, and may 
\ ... i'-

offset oxide and underlying sulphide mineral zones. 

Below the oxide copper sections there are localized 
~ --in seams and disseminations. 

strong sulphid~ copper minerals~associated , with pyrite. The 

sulphides are generally of primary origin and include pyri •• -
little 

chalcopyrite ~ prominent bornite, 
/ 

and .... molybdenite. Quartz 

occurs in seams with the sulphides, and there are numerous late 

calcite seams. 'A few drill holes show some chalcocite enrichment 

below the oxide zone. Additional exploration may disclose more 

of this type 06 mineral than SQ tnr indicated; ~ ~. 

There is a small, but possibly important, gold and 

silver content indicated by incomplete assay data, but mineral 

relationships have not been determined. 

Distribution of alteration zones is masked by the 

intense oxidation features, and has not been clearly developed. 

There is some evidence of an outer chlorite zone with pyrite; 

clay alteration and sericite are noted, but the limits are not 

defined. Strong, second stage fine biotite is widely distributed 

~ut, again, the limits are not ::E1iiIiI_¥ determined. Although late 

biotite alteration has not been widely described in the geologic 

literature on copper deposits, it is an important and prominent 

alteration feature at El Teniente in Chilel at Pachon, Ar~ntinal 

at Cananea and Nacozari in Mexico, and at Ray in Arizona. It is 

not unlikely that much of the intense sericite alteration described 

at various large copper districts is the result of breakdown of 

second stage biotite. 
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Much of the Sanchez surface, and partly~~~~ 

the presently recognized copper metallization, is covered by ' recent 

alluvium to the south and west and by basalt on the higher hills 

to the east. There are thus possibilities that separate areas 
~ -.....-A', "Z- .... ~ ~..., .-uoL. 

of intrusive activit~~ brecciation may be concealed in the 

vicinity. 

DRILLING AND DEVELOPMENT 

At Sanchez, exploration and developmant have been 

by the Carpenter shaft and a short underground level at 200 ft. 

below surface, which could be easily made accessible, and by 

steep diamond drill holes. To date 133 holes have been drilled, 

some to depths of more than 2000 ft. The deeper holes have been 

surveyed, and some show wide variations from the vertical. Many 

holes have not been surveyed; geologic and assay data are very 

difficult to interpret in these sections. 

The holes total more than 200,000 ft. in length. 

Core recovery has been very good, and checks made by Union Pacific 

geologists indicated assaying and sample preparation had been 
, 

done competently. Most of the core is reported to be available 

for review. 
In the early drilling programs emphasis was placed 

on oxide copper development. More recently, increased attention 

has been given to underlying sulphide copper possibilities. 

Several old holes have been deepened and others drilled into 

the sulphide zone. - It does not appear that the sulphide 

possibilities have yet been fully explored, laterally or at depth. 

IftDle.~ID RlSERVE TONNAGES 

OXIDE COPPER 

Computer designed open pit models prepared by 

( . 



~ recent computer study of better grade oxide 

reserves. directed to esttmate a tonnage of better grade 

material. showed a total of 30.520.000 tons at 0.50% oxide 

copper betweetl the 3200 and 2700 eleva'tion benches. Most of this 

reserve would fall within the limits of the designed pit. 

Thus. an operation could be started on better grade material to 

amortize plant arid stripping costs more rapidly than by use of 

calculated average grade meserves. 
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Inspiration indicate 79,363,000 tons @ 0.36% oxide copper 
waste to ore 

could beFined from an open pit with a 1.49 t l~stripping 

ratio; ~ 0.210 copper was used as a cutoff grade. 

A careful check of these calculations was made by 

Union Pacific geologists and their outside consultants. Three 

particular benches were selected and reserve blocks were 

individually calculated. Using the Union Pacific figures for the 

benches, extrapolation to the Inspiration design would have 

shown a total of 86,000,000 tons at 0.35% copper. 

A later independent estimate by Union Pacific and 

consultants . developed a new oxide pit design which showed a 

total of 116,000,000 tons at 0.368% o.ide copper, and a stripping 

ratiop(of 1.8 I I, a 0.2% copper cutoff was also used. 

COPPER 
SULPHIDE BH VIS 

The INspiration geological department, using available 

suphide data, has calculated a sulphide reserve on benches from 

2600 to 900 ft. elevation, without regard to open pit design, 

which showed a total of 52,737,000 tons at 0.45~ copper, using 

a 0.3% copper cutoff. They believe that this indicated reserve 

might be greatly increased by further exploration. Probably 
not 

much of this tonnage wou1d
A

be available for open pit extraction. 

A-M.we-.... R«-eempwce~-8.w.y-ef-.. «~ •• -8.a.e-

There is an appreciable low grade gold and silver 

content shown by scattered analysis of copper samples. Statistical 
~ 

analysis by Inspiration indicates that ~ may average 0.007 oz. 

gold per ton, and 0.085 oz. silver per ton. The assay data is 

incomplete, and the mineral relationships are unknown. However, 

it appears that an important credit in precious metals might be 

recovered from the sulphide ores. It is unlikely that such credit 
~ ",.*~ ..... o. 

would in a leaching operation. Data on the molybdenum content 
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leaching 

9 

'W\ _~.Lu ~', ..... ~ \I-O~~~ _'",\\.tA.o.._ ~e..c.o~ 
1.s frS8f!leR'.pY', and~may not be sufficient to deserve consideration. 

METALLURGY 

Inspiratio~' has conducted bult sulphuric acid 

leaching tests on the oxide materi~~t the prope~ . A start 

was made with straight heap leaching; this was modified by tests 

of leaching techniques developed at Mangula, Rhodesia, which were 

considered successful. 

In the leaching tests, material obtained from the 

Carpenter 200 level, with some surface material, was blended 

to obtain a grade of 0.3610 oxide copper, and crushed to -~ mesh. 

Fines were removed. Teats were initially on small lots, but 

finally a 5000 ton lot was leached on a specially constructed 

concrete pad with asphalt facing. After a 21 day leach period, 
.Ic~ 

a 6110 recovery was obtained. In ~ process, copper would be 

removed from the leach solutions ' by solvent extraction, as 

determined by tests by General Mills, followed by electro-winning 

to cathode copper. The abund~t sulphuric acid now bei.ng made 

by copper smelters in the Southwest should insure supply of 

this reagent at reasonable cost in the future. 

The writer believes that additional testing, with 

probable indicated increased plant investment,would show substan
'---~-&IC' 

tially i.o ••••• d recoveries at costs which would be economic. 
indicated the Inspiration 

The Union Pacific investigation in 1973 -74 8keW84-8~h-e-

operation would be economic at 56¢ copper. 

CONCLUSIONS AND RECOMMENDATIONS 

The impressive indicated low grade copper reserve~ 

at the Sanchez property, much of which would be available for 

low cos~ open pit mining operations, deserves close consideration 

as a future economic resource. In the expectation that the price 



10 

of copper. during the projected twenty year life of the enterprise 

at 20,000 tons per day and a start-up date some years in the future, 
~ l...1t 

will beAfram 20 to 30% higher than the present 63¢ price. the 

exploitation of the Sanchez deposit could be arery profitable 

venture. 
Present exploration has not eltminated chances for 

sub~tial increases in low grade sulphide reserves. There are 

very long chance possibilities for discovery of higher grade 

primary ores related to the small brecc-ia exposed at surface 

and partly explored by three drill holes. This area could be ~v4~ 
~I 

~explored by inclined dllp holes from surface. 

If satisfactory business arrangements can be made 

with the Inspiration Company, it is ttecommended that a joint 
an option period for 

vent6te agreement be made with provision for~a geological exami-
of drill records and cores, 1I\.c. ~ 

nation~and additional drilling. If these investigations ~ favorable 

results, furbber metallurgical testing would be in order. 

(2 0.~ 
Roland B. Mulchay 

April 7, 197i 
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TABLE 1 
MINE & MOBILE PLANT EQUIPMENT 

INVESTMENT SCHE,DULE - $M 

Year -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total 

Mine EguiEment 

Haul Truck 2681 1192 268 1 744 1072 80 267 1220 10,661 

Loader 1541 278 801 277 586 554 (31 ) 832 277 555 55" 554 247 277 7,302 

Rotary Drill 959 288 575 575 ., 575 2,972 

D-9 Tractor 352 264 132 158 132 156 \ 132 132 132 1,592 

AN/FO Truck 28 25 53 

Road Grader 116 116 105 105 105 105 105 757 

Water Truck 246 111 ,1l1 4 68 

Cat 824B Dozer 235 221 221 221 221 1,119 

Compressor 58 52 110 

Rock Drill 31 28 28 87 

Man Truck 10 10 10 30 
'\ 

Cat 980 Loader 89 80 80 8 0 80 409 

Light Plant 35 32 32 32 32 32 195 

AN/Fa Silo 10 10 

Mine - Total 6391 394 2289 971 3842 7 4 6 137 1982 21 6 5 555 17 3l. 871 659 2184 164 683 0 0 25,765 

L e ach Plant Eg,uiEm ent 

Loader · 311 280 280 2 80 I 280 280 1,711 

Doz e r 11 8 106 10 6 10 6 10 6 106 648 

T otal Plant a nd 
Mine 6820 394 22891357 3842 746 523 198 2 21 6 5 94 1 1 73~ 871 104 5 2184 164 1069 0 0 2 8,124 

All Capital Includes 15% Contingency 
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INTRODUCTION 

Sanchez is a porphyry-type oxide copper deposit located in the Lone 
Star Mining District in southeastern Arizona, (see Figure 1) approximately 
ten miles northeast of Safford in Grahaln County. 

Mining at Sanchez dates from 1899, but it was 1964 when Harpoon, 
Inc. discovered the existence of a large, low-grade copper deposit. Since 
optioning the property in 1969, Inspiration Consolidated Copper Company has 
developed approximately 79 million tons of ore, averaging about 0.36% copper, 
which is amenC\.ble to a modified sulfuric acid heap leach. Such a process 
minimizes capital investm.ent and avoids environmental problems C\.ssociated 
with conventional smelters. 

Bas ed on a feasibility study by Inspiration in December of 1972, 
UPMC proposed, subject to confirmation of Inspiration's study, to provide 60% 
of pre-production investment and that Inspiration would retain 51 % interest in 
the project and be designated as operator. 

The constant dollar economics shown below were the basis for the 
deal. They assume a constant copper price of 56¢/lb. 

Reserves 
Grade 
Life 
Investment 
Rate of Return 
NPV at 10% 
Income A/Tax 
Payback 

ECONOMICS 

UPMC 

79 million tons 
0.36% Cu 
13 Years 

$11. 5 million 
12.4% 
$1. 5 million 
$1. 2 million/yr. 
9 years 

Project 

$19. 1 million 
16.7% 
$7. 1 million. 
$2. 5 million/yr. 
5 years 

Following approval of the proposed de~l by both corporate 
m .anagernents in early April of 1973, a letter of intent was signed which outlines 
the business arrangelnent and provides for a confirrnatory feasibility study 
by UPMC. 

This report presents the results of this study 'as well as sun1.m.arizing 
prior developluent work by Inspiration._ 

-1-
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SUMMARY 

The Sanchez Project as presently planned would produce 75,000 
pounds of high quality cathode copper per . day (27.4 million pounds per year) • 
. This would require mining an average of 17, 500 tons of open pit ore per day 
at a grade of O. 36% copper and an additional 26,200 tons of waste. The extrac
tion of copper from the ore is assumed to be 61 % • . 

a. Reserve Audit 

The deposit outcrops beneath the basalt rim of the Gila Mountains; 
has a generally conical shape measuring approximately 2,000 feet in diameter 
at the surface and 2, 500 feet deep; and can be divided into three mineralogical 
zones, oxide, mixed and sulfide. The upper oxide ore is of current economic 
importance. 

A total of 126 holes have been drilled on the property; 69 by 
Inspiration. Da ta frOln previous holes was used by Inspiration as a basis for 
its res erve estimates. 

UPMC has made spot checks of Inspiration reserve calculations, 
for various l1.'line benches, representing about 16% of the pit reserve. The 
following Table compares the hand calculated results by UPMC with the 
computer output compiled by Computech of Tucson, Arizona for Inspiration. 

RESER VE AUDIT 
0.2% Cu Cut Off 

5 Benches = 16% of Reserves 

TONS 

ICCC (Computer) 10,330,7·00 

UPMC (Hand) 11,271,800 

PROJECTED TO MINABLE RESERVES 

ICCC 79 Million 

UPMC 86 Million 

GRADE 

.336 

.325 

.360 

.350 

The fi ndin gs a r e well within rea s onabl e lim its, and therefore 
verify the reserve tonna ge estin1.ate as presented by ICCC. 

-2 -
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In addition to the above calculations, comparison has been made 
beiween computer print-outs and drill hole d~ta for rock and ore type, which 
ha s given us confidence in the computer progran1. There are minor differences 
between the computer and hand-drawn interpretation of rock and mineral':'type 
locations which are insignificant to the overall picture. 

Various parameters were studied for reliability of data; these 
included check assays, composite, assays, statistical analysis of data, 
individual drill logs, drill hole location, core recovery and assays from the 
level of the Carpenter shaft. 

b. Mining Audit 

The mining method, 1. e., open-pit, three- shift operation, with 
rubber tired loaders feeding large haulage trucks, selected by Inspiration 
appears to be the proper approach for the property. 

Hand checks of the ore reserve and waste tonnages ill the Inspiration 
"pit" indicate some discrepancy in determining waste and alluvium tonnage 
for benches above the 3200 foot level; however, the differ'ence would not be 
significant. 

Initial mine capital was increased by the need for an extra truck 
and additional drilling capacity. Operating costs are estimated to be higher than 
developed by Inspiration due to several factors, including higher fuel costs and 
higher operating costs quoted by vendors. 

c. Process Audit 

Inspiration has developed a refinement of the normal heap leaching 
proce s s for copper ore based on the operations at Mangula, Rhodesia. The 
so -called Mangula leach treats ore crushed to m.inus 1/2" with the fines 
rellloved or agglom.erated by water sprays. The sized ore is stacked in twenty 
foot lifts on a prepared pad and acid solution is percolated through the heaped 
Oloe for about 3 weeks. The leached ore is then washed with water and discarded. 
The dissolved copper is recov e red by convcn:tional solvent extraction and 
electrowinning process to produce copper cathode for l1'larket. See Figure 2 
for an artists conception of the plant layout. 

This proces s was tested on a 7, 000 ton sample of Sanchez ore and 
is the basis for il1e recovery and costs used in the s t udy. Process para~11cters 
such as l eac h t i.me, acid strength and percolation rates a r e n ot considered to 
be the opti111mn. 

The capital estimates for il1e process pl a nt prepared by Inspiration 

-3-
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made certain assumptions that were not included in the UPMC estimate. This 
has resulted in using a higher initial investment in the UPMC analysis. 

d. Ma r k eti ng 

Inspiration is amenable· to marketing our share of the cathode 
copper from Sanchez at a fce to be negotiated. ' ICCC is established in the 
c athode copper market and has developed outlets which are best suited to 
this product. 

e. E c onomics 

The following Table sumluarizes the UPMC estimate of the Sanchez 
econOluics at this point for both a total project view and UPMC's share, based 
on th e deal as presently structured and assuming a 56¢/lb. copper price over 
the life of the proj eet. 

UPMC. ESTIMATE 
Project UPMC 

Initial Investment - $MM 24.9 14.4 

Average Operating Costs - ¢/lb. 37.6 34.5 

Earnings - $MM/Yrs. 1.3 0.6 

Rate of Return - % 8.9 5. 6 

B e cause of our higher estirnates, for both capital and operating 
costs, the econorn.ics are not as attractive as those which were the basis for 
UPMC's inte rest; howev e r, there appear to be sufficient areas for improve
luent in the project to pursue it further. There is considera ble work to be 
done in refining e stin'lates for the project, and it appears tha t optiluization of 
important proc es s paralueters could provide very significant in'lprovement 
in project econOluics. 

If further refinClnent indicates that the total project economics 
are acceptable but UPMC' s are not, revision of the "dea l " would be in order. 

_. ---------------_._----- -.-_. ----- - - ---------.-. _._-_._- . 
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RECOMMENDA TIONS 

The relatively low grade of the deposit dictated that the analysis be 
conservatively cast and represents a part of the reason estimated capital costs 
are somewhat higher than thos e developed by Inspiration. In that same spirit 
of conservatism, a program of additional metallurgical testing and "fill-in" 
drilling is recommended to verify certain assumptions used both by Inspiration 
and UPMC in the project analysis. 

DRILLING 

Approximately 40% of the reserves as computed by Inspiration and 
audite d by UPMC, are based on "uncheckable " data, uncheckable in tha t data 
from thes e areas of the res erves cannot be verified because the original core, 
reject material~ or assay pulps are not available for further study. As noted 
on the attached sketch, (Figure 3) a drilling program totaling 7 holes at an 
estimated co s t of $75,000 is recomn'1ended in those areas where the data is 
mis sing. 

METALLURGY 

,. 

The copper extraction used as a basis of both the ICCC and UPMC 
studies is based on the results of leaching some 7, 000 tons of ore made up of a 
composite from the outcrop and underground workings. While the ore was 
blended to produce a reasonable representation of ore types and rock types, and 
did correspond to the average grade of the are body, there is still some concern 
that recovery could vary throu gh the life of the property as the depth of the pit 
advances. It is proposed ther efore, that a leaching progran'1 using existing core 
or reject material be conducted on composite samples that will correspond to the 
various bench levels as the Inine progresses. These leach tests would be 
conducted in columns using ore sized to the Mangula specifications and will 
test in addition to recovery, other variables that could have an impact on capital 
and operating costs. 

The n'1etallurgical test program proposed would be conducted in 
two phases as illustrated by Figure 4 and would cost an estimated $80, 000. 

-5-
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GEOLOGY 

Regional 

The Sanchez deposit is located on the south end of the Gila Mountains, 
one of the northwest trending ranges of the Basin and Range Province. The 
mountain range is cOluposed of volcanics of three different series--older, 
intermediate and younger. These older Cretaceous volcanics are intruded by 
Tert iary acid rocks clas sed as monzonite and quartz -monzonite porphyries. 
Copper mineralization is associated with the intrusives not only in the Sanchez 
deposit but also in two major discoveries that are owned by Kennecott and 
Phelps-Dodg e (see Figure 5). The older volcanics are cOluposed of andesites, 
the intermediate of latite, and the younger series are thick basalt flows that 
cap the Gila Mountain Range. 

Detail 

The deposit is a porphyry copper type as the mineralization is 
centered around and within a monzonite stock (Figure 6). The northwest and 
eastward trending structur es are responsible for localizing the intrusives and 
the copper mineraliz ation. The monzonite intrusive is a "pipe-like" mass 
intruding the andesite host rock (Figures 7 and 8). Many dikes have formed 
in the broken luasses of andesite and several blocks of andesite have been 
surrounded by the intrusive. Mine ralization is· found in the upper zone as oxide 
and grades into native copper, then into sulfide at approximately 1, 000 to 1,200 
feet in depth. There is no enriched blanket of chalcocite in this particular 
deposit and the upper area of oxide mineralization is of prime importance as 
it is considered the mineralized zone that has the potential for being open pit 
mined econOluically. 

The oxide zone consists Il1.ainly of chrysocolla and copper pitch 
(tenorite) with minor Il1.alachite, cuprite and chalcocite. Native copper is 
found in all zones but is most plentiful near the oxide sulfide contact. This 
mixed zone contains both sulfide and oxide luinerals. 

In the sulfide zone, tha t extends to 3, ~OO feet in depth, chalcopyrite 
a nd b o rnite p r eclorninate but cha lcocite, pyrite, covelite andluolybdenite are 
pr esent. Bo l.h the older ande s ite a nd youn g er Il"lonzonite are favorable host 
rocks . T h e re is a close association of higher grade Il1.ineralization with the 
con t ac t a rea of the Il1.onzonite and andesite along and with zones where crackling 
is pr e sent from the fau lt zones passing through this deposit. 

Allhou gh w e h a v e n o t 111ade a thorou gh s tudy of th e alt e ration of the 
deposit, ICCe geologists liken the deposit to a typical alteration pattern of 
pOl~phyry coppe r s. According to them, the deposit exh i bits phyllic and luinor 
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potassic alteration which grades laterally to a secondary biotite zone, then 
to a biotite chlorite zone and finally to a prqpylitic zone which contains 
epidote. There is a definite preferentia:l trend of the higher grade mineralization 
in a northwest- southeast direction through the main mineralized zone. . 

Or e R e serves 

The reserves established for the Sanchez deposit by ICCC, the fourth 
opera ting company on the deposit, w e re obtained through a computer program 
generated by Computech of Tucson, Arizona. Their reserves were calculated . 
as follows: assay and survey data from drill holes were used to derive 50 x 
50 x 25 blocks, the grades of which were determined by interpolating drill hole 
as say data over a 300 foot distance from each hole. The blocks are then 
summed at various cutoffs to derive geologic reserves for these cutoffs. Rock 
and mineral type data were coded for each block but not used in the calculations; 
howev e r, these were used to determine plans and sections of the rock type and 
mineral type. 

A bottom bench was then drawn by the Inspiration Mine Engineer 
and a pit slope an gle specified. The computer program then "exploded" the 
pit from. the bottom up and counted the blocks mined to obtain m.inable reserves. 
Much of Inspirat ion's feasibility study for the propos ed n~ine was based on the 
computer output. 

An audit of Inspiration's computer prepared ore reserves was made 
for two purposes: 1) to attelnpt to confirm the tons and grade of the Sanchez 
deposit as repres ented by Inspiration Consolidated Copper Company; and 2) 
to obta in confidence in the cOlnputer program with regard to tons, grade, rock 
type and ore type. A total of five 25 foot benches out of a total of forty 
(Appendix I ) for the entire pit as designed by Inspiration was selected for 
audit, these five benches contain 16% of the ore reserve. A comparison of the 
UPMC audit with the ICCC cornputer reserve figures follows: 
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RESERVES AT . 2%CU CUTOFF 

Tons % Yare % Cu % Var # Cu % Var 

2600-2625 (Gunn) 1,016,600 .458 9,312,056 102.4 
99.5 102.9 

2600-2625 Computer 1,021,300 .445 9,089,570 
Phase A (No pit 10.5 
of this level) 

3100-3150 (Meyer) 6,042,500 .327 39,517,950 
107. 3 95.9 103.0 

3100-3150 Computer 5,631,200 .341 38,404,784 

3150-3200 (Bond) 4,212,700 .291 24,517,914 
114.5 97.3 Ill. 5 

3150-3200 Computer 3,678,200 .299 21,995,636 
Phase A + 10.5 

Weighted Average 109. 1 97. 1 105.6 

NOTE: %Var. = Hand calculated results divided by cQmputer derived figures. 

As shown above, agreement is within +9.10/0 on tons, -2.9% on grade, 
and +5.6% on pounds of copper which is acceptable. 

Extending this variance over the total ore body, the reserve comparison 
is as follows: 

Tons Grade % Cu 

ICCC 79 Million 0.36 

UPMC 86 Million 0.35 

-8-



Method of Evaluation 

A method employing triangles was selected as a suitable approach 
to test the ore reserve estimates as calculated by the Computech computer 
program. The mineralized zone is a large disseminated volume of rock of 
variable grades with a higher grade center, probably associated with fracturing. 
Because of this variation, size and anticipated minin g method, it was decided 
than an approach involving a large amount of averaging would produce the 
correct results. After a trip to the property to obtain data and to log two holes, 
the following steps were taken to determine the audit: 

1) Individual drill hole logs were checked and assay intervals 
calculated for the 50 -foot benches of the 3100 and 3150 bench 
checks and 2 5-foot intervals were calculated for the 2600 bench 
check. 

Fifty-foot intervals were analyzed on the 3100 and 3150 benches 
since three previous computations were available for these benches. 
There are the early Pit A computer results, the hand calculated 
results of Rene von Beck, an~ the computer r.esults by Computech. 
1t was necessary to combine Computech reserves for the 3100 and 
3125 benches and the 3150 and 3175 benches to cOlnpare with the 
earlier work that was done on 50~foot benches. 

Assay logs are available on the 100, 300 and 400 series holes: 
however, the 200 series holes (all rotary) drilled by Ranchers are 
not available. All of the core was not assayed for the 100 series 
holes. United Nuclear only as sayed short intervals where visible 
green oxide copper was noticed. They did not recognize copper 
pitch (tenorite) . Where as says were incom.plete on the 100 series 
holes, peripheral holes were averaged to obtain a value for the 
incomplete interval. This number was then used wiD1. the other data 
points of ti'le triangle for an average of the triangle. Logs were not 
available on the 200 series holes; therefore, it was necessary to USe 
data furnished on the level maps. 

2) After drill hol e interval assays had been determined on the 
entire bench, triangles \.v c rc rnac1e by connecting data points (dr ill 
hole). Average grades for the triangle were calculated by avera gin g 
the grades of the three apexes of the triangle. 

3 ) The area of the tri a n gle was then planimetered and calculated 
tonnage derived h o rn the cubic feet involved by dividing by a tonn~lge 
factor of 12.5 cubic f e et per ton. 
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4) Triangles were then grouped into classes iroITl 0.15% Cu to 
+0.40% Cu at • 05 increITlent~. Reserves were calculated for each 
class and an accUITlulated reserve determined at each. 05% eu 
increment by weighted averages of the triangles. Reserves for each 
of the three benches have been reported in individual ITleITlOS by C. 
Gunn (6/26/73), E. Bond (7/5/73), and P. Meyer (6/22/73), attached 
as Appendices II, III, and IV. 

Mr. Gunn is a representative of the consulting firm of Derry, 
Michener & Booth. He was asked to assist in this audit by giving his suggestions 
as well as cOITlpleting the audit for one bench which insured a larger saITlpling 
audit of the reserve zone. 

Reliability of Data 

Many paraITleters were used in the evaluation of the Sanchez data, 
and these are discussed individually below. 

Assay Ch ecks 

A check assay program of 140 saITlples shows the copper values 
posted on the 400 series dian~ond drill logs are reliable. The first check 
program was cOITlposed of 11 saITlples of split core and 10 samples of crushed 
rejects. Assay pulps were prepared by Hazen Research of Golden, Colorado. 
Both Hazen and Loring Laboratories of Calgary as sa:yed the pulps by atomic 
absorption. At this point it appeared there was about a 10% reduction in grade 
between the check salnples and the values on the drill logs. Another group 
of 119 saITlples were obtained. These consisted of 60 samples of split core, 
40 saITlples of crushed reject, and 19 previously prepared assay pulps. Hazen 
prepared assay pulps from the core and rejects. All saITlples were assayed 
by Hazen, Loring and Talco (an ICCC Lab. in Safford, Arizona) and Southwestern 
Assayers and Chen"lists in Tucson, Arizona. Talco and Southwestern also 
assayed the first 21 saITlples. Talco used a short iodide method~ the others 
atoITlic absorption. A study by our Technical Systems AnOalyst shows that the 
agreeITlent b e tween the posted assays, Talco, Loring and Southwestern is 
excellent. There appears to be a low bias in the Hazen assays. 

It is felt that check samples establish the rcliability of ICCe's 
core splitting, salnple preparation proccdure and assaying. It must be 
ren"lcITlbered that this work checks only the data for the 100 series holes. At 
this tilne thcrc is no way that assay data for the 100, 200 or 300 series holes 
can be checkcd . 

Breakdown of the assay data is in Appendix V. 
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Composite Assays 

One hundred and thirty-three composite assays prepared by ICCC 
have been tabulated and a statistical analysis was made by our Systems 
Department (App endices VI and VII), Correlation coefficients of the composites 
compared with initial samples are in the range of ,967 and. 987 which gives 
us c onfidence on the preparation and check assaying of the composite samples. 

Statistical Analysis of Data 

The statistical folder prepared on the analysis of the computer 
generated blocks by Inspiration has been reviewed by Systems. Frequency 
distribution curves of the individual computer generated blocks show the 
deposit to have a normal distribution on the two dimensional analysis which 
is the basis of the computer calculation of are reserves. 

Individual Drill Log Data 

A total of 126 holes has been drilled on the property. The 100 series 
drilled by United Nuclear total 31, the 200 series drilled -by Ranchers total 15, 
the 300 series drilled by Bear Cr eek (Kennecott) total 7, and the 4 00 series 
drilled by Inspiration total 69. 'The 900 series drilled by Harpoon total 4 and 
are not within the area of our ore reserve calculation. 

100 Series Holes (Diamond Drill) 

Assays on the United Nuclear logs are not complete . They did not 
recognize tenorite in the mineralized zone and only assayed areas 
where vivid green color of malachite or chrysocolla were evident. 
Consequently, n~any of the assay intervals for the upper benches 
are incomplete. No core or san~ples are available for additional 
checking. 

200 Series Hol e s (Rotary) 

There are no logs available on the 200. series holes drilled by Ranchers. 
As say data posted on n~aps were used at face value. In addition, 
there ;).re no cuttings, rejects or pulp samples for additional check 
assays. These are im.portant factors as data from the 200 serie s 
holes were used for a significant part of the ore reserve calculation 
by both ICC C and our own audit. 

300 Series Holes 

There are logs compl ete with assay data for the 300 series. However, 
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core, rejects, or pulp samples are not available for any check 
as saying. 

400 Series Holes 

Complete assay data is available on the logs for the 400 series. 
Pulps, split core and reject samples were available for checking. 
About half of the pulps and rejects are cataloged and filed for ready 
retrieval. All of the above mentioned check samples have been 
taken from the 400 series holes. 

ICCC's are reserve estimate and UPMC's audit required the use of 
data from the 100,200, 300 and 400 series holes. The 900 series holes did 
not enter into are res erve calculations. On the 3100 and 3150 benches 49% 
of the holes used for are reserve calculations are in the 100, 200 and 300 
series; 19% of the holes are the 200 series. On the 2600 to 2625 bench, 35% 
were in the 100 and 200 series. Approximately 25% of the total tons calculated 
for the 3100 and 3150 benches is dependent upon the 100 and 200 series holes 
(Se e Figure 9). 

Approximately 40% of the inf~rmation used in the reserves and audit 
IS from the unchcckable 100, 200 and 300 series holes. All check assays by 
UPMC are from the 400 series holes of ICCC, no check assays are available 
irorn the United Nuclear, Ranchers and Bear Creek work. Their data is 
probably reliable, but can not be checked. Because of the low grade nature 
of this deposit and the marginal economics, about the only check possible is a 
limited diamond drill program .. 

Core Recovery 

Analysis of the cor e recovery was n1.ade by computing the core 
recovery for approximately 80 holes in the pit area. This was done on the 
100 and 400 series drill holes. The study was made to a depth of 500 feet 
on all holes except for the central area where approxin1.ately 16 holes were 
carried down to a depth of 800 feet. Core recovery for individual drill holes 
varied between 80 and 100 percent. The luajority. of holes are above 90 percent 
and the overall average of recovery within the pit area is 96 percent. 

United Nuclear holes (100 series ) were actually Ineasured as core 
recovered and was given in tentils of feet. The Inspiration holes apparently 
were estiluated and core reported to the nearest one-half foot in SOlne areas 
and to the nearest one [oat in t.he majority- of holes. 

111t 8 1'11 :11 Drill Hole Surveys 

Many o[ the drill hole logs do not have the hole survey data listed. 
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Surveys for six holes were calculated and plotted on various bench maps as a 
check for hole location. One hole had a "bust" in the calculation. The correct 
location varied from 9 to 17 feet on the 3150 bench to 45 feet on the bottom 
bench. The other five holes all checked within 5 feet except for the bottom of 
the pit at 2400 where the greatest error was 29 feet. 

We conclude that the holes are more than reasonably plotted and are 
generally plotted within 20 feet of where they actually occur. On this type . 
of ore body which will be mined by large scale, open pit method, a 20 to 40 
foot variance would not be significant since grade control will be guided by 
the assays from blast hole drilling. 

Carpenter Mine Workin g s 

The Carpenter Shaft is very near the center of the pit area. At about 
· 200 feet below the surface limited drilling has b e en done. This under ground 
wOI"k was the source of much of the material used in the Mangula leach tests. 
Assay data and geologic data shown on underground maps agrees in general 
with the computer print-outs of the same area. 

POTENTIAL OF SANCHEZ AREA 

In addition to the evaluation of the pit area as· outlined by ICCC, a 
study has been made of the extension of potential outside the perimeter of the 
pit area as well as evaluation of all the claims on the Sanchez property. 

There is a pos sibility to expand the known res erves to the northwest, 
peripheral to the present pit outline and at some future date, this area should 
be drilled before too much pit and dUlnp planning is designed for the northwest. 

The ICCC exploration staff has completed a rec ent induced polariza
tion survey of the northwest and west side of the Sanchez holdings. A report 
on this work dated May, 1973 sugge sts some deep drilling targets exist to the 
northwest of the pit area from a mile to several lniles distant. 

A third potential for added life exists and is the most concrete at the 
present tilne. Below th e 13 year pit exists a reserve of sulfide nlinerali ~ ation 

ranging frOln . 4 to • 5% Cu. This gr ade coupled with the lower g rade material 
totals a geologic reserve of oxide at 250 n1illion tons averaging 0.25% Cu 
which overlies 130 million tons of mixed oxide and sulfide rock averaging 
0. 3% Cu. 
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ECONOMICS 

UPMC capital and operating cost estimates detailed in preceding 
discussions are summarized in Tables 9 and 10. These Tables also compare 
the UPMC estimate t o Inspiration's estimate of December 1972. Thes e 
comparis ons indicate that UPMC' s estimate of both capital and operating costs 
are higher than Inspiration's for the various reasons discussed previously. 

The project economics, (detailed in Appendix XV) based on our 
estimate of capital and operating costs, and Inspiration res erve estimates and · 
metallurgical assumptions are summarized in Table 11. 

The business arrangement, as currently structured, provides that 
UPMC will put up 60% of the first $19 . 1 million in capital costs, in order 
to reimburse Inspiration for the after-tax affect of their sunk costs through 
October 1 972. W e h a ve verified by audit (see Appendix XVI) that their sunk 
costs are substantially as represented, approximately $5 million. Capital in 
excess of $19. 1 million will be provided, 51 % by ICCC and 49% by UPMC, with 
Inspiration retaining a 51 % interest in the property. Thus the base case 
economics for 56 ¢ copper provide the following: 

UPMC Estimate 

Project UPMC 

Initial Investm.ent $ MM 24.9 14.4 

Average Earnings $MM/Yr 1.3 O. 6 

Rate of Return - % 8.9 5. 6 

While these returns ar e dis couraging, there is considerable upside 
potential to be explored. 

There are two areas of the project which we can look to in 
attelnpting to in1.prove the econonlic s: 

1) Optilni7.ation of design 
2) Revision of the b usines s arrangelnent 

Opi:imiz;ation of Design 

There appears to be considerable potential to he gained by opti
nuz;lng costs and processes and, o f conrsc , Inspi r ation never' c_ol1sidercd the 

project to be optimized. 

-2 9-
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A program to further define the ore grade and tonnage, and to 
optimize the copper recovery has been propos ed. The affect of changes in . 
either parameter is represented by the l;evenue line in Figure 16. Of course, 
a change in copper prices can also be represented on the revenue line. This 
graph shows that a 10% increase in revenue for whatever reason would result 
in a numerical increase of 5% in rate of return. 

Previous dis cus sion has indicated that this is by no means a de
finitive estimate; there is much refinement needed. Figure 16 also shows the 
sensitivity of rate of return to changes in capital and operating costs. 

The following Table summarizes the affect of changes in these 
variables on the project rate of return. 

Operating Cost 
Capital 

Change 

- 100/0 
- 10% 

Change Project 
ROR-% 

+ 4· 
+ 2 

The differences indicated by com.parison of capital and operating 
costs in Tables 9 a Dd 10 elnphasize the need for better definition and the potential 
for improved economics. 

Inspiration's total operating cost estimate is only 8% lower than 
UPMC's; however, ICCC's estimate for mine operating costs is about 4. 2~/lb 
(11 % of the total) lower than ours. If Inspiration's estimate is borne out, the 
project could well provide a rate of return 4 percentage points higher thari our 
estimates indicate. Previous discussion indicated that acid costs (a function 
of both price and consumption) are not well defined. These account for about 
10% of the total costs, th1.1s there is considerable room for ilnprovement in this 
area, also. 

Similarly, the capital comparison in Table 9 shows that Inspiration's 
estimate for initial capital is about 25% lower than that of UPMC. A particular 
area of contention is the leaching circuit, the lea$t defined portion of the plant 
at this tinle. The difference in leach plant estinlates is 11 % of UPMG' statal 
initial capital; if a definitive estinlatc conIirn"ls ICGe I s estim.ate for this section, 
the project would benefit froln a 2 percentage point increase in ROR as shown 
above. 

There are several other areas of the estin"late where brief inves
tigation h a s indicated consid e rable potential. These are summarized below. 

-30-
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Working Capital 
Project Life 
Plant Capacity 

Variable 
Change 

-50% 
+ 5 years 
+14% 

Change in 
ROR-% 

+ 1 
+ 2.2 
+4 

The se are SOlne of the changes which have been considered and 
are i n dicative o f the improvements which further refinements to the project may 
hring . 

The base case economics contain four months' working c a pital on 
verb al advic e I I' om. Inspiration; howeve r, study of Inspir a tion's financial 
statelnents indi cates that Inspir a t i on needs approxim.ately 45 days working 
capital. It would s e em that Sanche z aould need no m .ore working capital than 
Inspiration since th e smelter inventories should be a significant factor in 
In spiration' s r equirements. Reducing the working capital for S;;l.nchez from 
$3 rninion (4 months) to $1. 5 rnillion (2 months) would increase the rate of 
return by 1 percentage point. 

The above Table als o s hows the effect of increased project lif e, 
whi ch the geolo gic investigation., . previously discussed, indicates will likely occur. 

The last item in the T a ble shows the result of estimating th e e conOlnic s 
.for a 20, 000 TPD plant, factored from the 17, 500 TPD estima te by scaling up 
all capital costs by th·e O. 6 power except for mine capital which was s caled up 
linearly. Unit operating costs w e re assumed to remain constant and the reserves 
were hel d cons tant s o that proj ect life was reduced from 13 year s to 11 years. 
20, 000 TPD i s not intended to be an optilUum size; that has yet to be detenuined. 
Obviously, th e r e is much work remaining in order to optimize this project. 

Revision of the Busines s Arrangement 

Should better definition of the project result in an accepta ble return 
to Inspiration but an unacceptable return to UP~C, we would obvious ly negotiate 
for a more favorable arrangEm1.ent as anticipated il~ the letter of intent. 
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TABLE 9 

SANCHEZ 

CAPITAL SUMMARY 

Capital EstiITla tes - $(000) 

Initi<t l C ;) pita l 
. M ine 

Crushing 
Lea c lling 
S ol v ent ExLraction 
E lectrow i nning 
Mis cella n e ous 

Site Preparation 

Total Plant & EquipITlent 

O rganic Supply 

Total Depreciable 

P r operty 

R eplaceITlent Capital 

Total 

UPMC 

4,908 
2,600 
7,73 8 
1, 700 
3,750 
3,000 

200 

23,896 

700 

24,596 

300 

24,896 
10,473 

35,369 

Icee 
Dec. '72 

4,271 
2,068 
5,036 
1,034 
3, 160 
2,774 

(inc) 

18, 343 

225 

18,568 

537 

19,105 
· 9,308 

25,413 



'" 

TABLE 10 

SANCHEZ 

OPERATING COST SUMMARY 

Operating Costs Estimates - t lIb 

ICCC 
UPMC Dec. '72 

Mining 15.68 11. 51 
. Cru s hing 1. 4: 7 2.25 

Leaching 8.76 8.50 
S-X 1. 33 1. 22 
E-W 3.65 1. 86 
Supervision 1. 94 

3. 86 Support 1. 70 
Total Direct 34.53 29.20 

Tax & Insurance 1. 79 1. 25 
Freight .50 1. 74 
Marketing .25 .50 
Melt & Ca sting 1. 25 
Royalties .5 2 .5 8 
Total Exte rnal 3.06 5. 32 

Total 37.59 34.52 



--_._-------- -----------------1 

The function of Still, Low ell and Still was for geologic interpre-

tation and mine cost analysis. Pincock, Allen and Holt, working \vith 

UPMC personnel, developed a new pit design taking maximum advantage 

of slope stability based on a detailed rock fracture study. The revised 

pit took into account cutoIfs based on recovery as a function o f grade 

and rock type factors not recognized by IeCC. 

The new pit design delineates the mineabl e reserve of 116 million 

tons at an average grade of 0.368% copper, an increa se of 46% ov e r the 

original 4esign. The Inodified design did increase stripping ratio from 

1. 5: 1 to 1. 8: 1. 

The revised mine op e rating costs are summarized in two charts 

as follows: 

Mining Co st Mining Co st 
Stripping Rati o Per Dry Ton P e r Dry Ton 

Year (Waste/O re ) Of Material Of Ore 

0 2 2.48/1 .294 $ 1. 025 

2 - 4 2.19/1 .345 1. 100 

4 - 6 2.19/1 .423 1. 347 

6 - 9% 2.03/1 .41 4 1. 256 

9-}-12i- 1. 49/l . 466 1. 160 

12i -17 . 80/1 . 506 .911 

Average 1. 778/1 .. 4 07 $ 1. 122 
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Overall Ave. Cost 
Element Per Dry Ton of Ore 

Drilling $ .152 

Blasting • 128 

Secondary Blasting .025 

Alluvium Dozing .013 

Trucle Loading . 139 

Truck Hauling .411 

Road Maintenance .061 

Coarse Ore Stockpiling .012 

Waste Dump Ivfaintenance .026 

Repair Crew :114 

Pit. Departm.ent .041 

Total $1. 122 

The mine capital requirem.ents were determined for each period 

in the life of the mine, as shown in Table 1. It may be noted that the 

cost of the equipment needed increases during the first several years 

as the size of the truck fleet increases. Replacement costs are in-

'eluded, based on operating lives appropriate to each piece of' equiplncnt, 

as recornn1.encled by the equiplnent manulaclurers and adjusted by the 

operating experience of those using ~;in1.i lar equipn1.cnt. 

- 5 - 1 
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LAND STATUS AUDIT 

An effort has been made to verify the figures appearin,; in t he 
IJOutline of Costs of Lease Option Agreements for the Sanchez Project" 
which was attached as an exhibit to Iilspiration I s feasibility study and 
is reproduced in the attached table . 

The payment relating to claims covered by the Carrasco lease · 
for 1974 and, consequently, the t o tal are supported by the document 
furni shed by Inspiration. 

The payments for 1974, 1975 and 1976 and the total for the two 
claims covered by the agreement with Collopy are supported by the 
in strurnenl: furnished us, except that a 3% production royalty on net 
smelter returns is p rovide d for. For purpo sed of the outline, Inspiration 
apparently assumed production would not begi n lmtil 1977, at which time 
total payments due Collopy would have been reached. 

Th e outline was evidentl y prepared p rior to June 1, 1973, which 
is the date of an am.en de d l ease e nt e red into by Inspiration and the Knox 
interest s . Accordjngly , the r evised payment due under the lease in 1975 
was not available. Ii; is $21,605 in li e u o f the $95, 000 as shown. This 
also ch a nges t.h e total. 

The payments for 1974, 1975 a nd 19 76 and the total sho\" 11 for the 
so- ealleu Ca rp e nter claims are als) S llppo1'ted by documentation, except 
that it must be understood that the total is only for payments m .ade by 
Inspiration. As the note to the outline indicates, an additional $150, 000 
was paid by Harpoon. Thi s becom.es ilnportant when the figure o f 
$2, 035, 000, which is included in the total as production royalties, is 
considered. Sonle error in computation has occurred in the outline , since 
$189, 000 per y ea r for 12 years equals $2,268, 000; but the more important 
point is tha t no production royalties paid, which, accepting Inspi ra tion' s 
as sumption that production royalties will begin in 1977, will be $800, 000. 

Th e mining lease now assigned to Inspiration covering the Carpenter 
claim.s provides for payment of 7/10 of a cent for each net pound of copper 
produced ir orn. t h e leased clairn.s. It also provide s that if th e l essee obtains 
a ddition a l rninin g chdms in S e ctions 23, 24, 25 a nd 26, T6S, R27 E; 
conti g uous lo ilJe Ca rp ente r claim s "ollieI' t h u.n thos e now oJ.' he )' ·"ftc ' 
acquired or s take d in connection wit.h the Nancy clairns locat e d il Sec l ions 
23 and 26, 'ISUCl c1ailTlS will be subje c t to the lease". The GiLl clai) "1s 
number s 13 , 45, 47 a nd <19 arc clearl y conti(;uous to the Ca r pen te r cl ; ims, 
so that OtJ1 C " S o t" the C i l;1 grou)) may 1lL: included under this provlslOn. It 
rnight b e pr c sun1ed that the parties cO llLcn1.platcd paynlCnt of a prouuction 



~ . . 

royalty to the lessors on these additional clailns; howev e r, In~piration 

contends that they were located in connec tion with the Nancy clailns. 

Apparently, the only other paYIncnts relate to purchase 6fthe 
Grijalva farm.. PaYInents reInain . under a promis s ory note ente red into 
by an agent of Inspiration, in the amount of $ 21,850 plus 6¢ int e re s i pe r 
year on the unpaid balance. 

Inspiration has furnished copies of docum.ents to SUPPO ) l i ts claim 
of owner ship in the San chez a rea. In addition, a selective sea'ch of the 
Count.y records for filing of claim lo cation ce rtificate s and ann\l a l a s sess
ment work a ffidavits has been rnacle . A detailed check of the 'l 6 claim.s 
which Insp iration is tak ing to patent was m.ade. Both t he se lc c tive and 
the detail e d check indicate that asses sment requirelnents have l 'een met. 

It is felt t ha t the aforementioned titl ~ sea rch is a dequa ::e a t this 
stage of the project evaluation; and \/e feel r c asl' nabJ 'I sure tha t In s piration 's 
tille to the propertie s is a s pres ented by theIn . In the e vent of a dditional 
cormnitulents , an expenditure for a d etaile d title opinion on at least the 
part of the properties involved in ini Lial ·lev elopnlent plall s m a y be des ira ble. i 
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3. 0evelop time sCiwd ,.l.le for project. 

LO~ArJON A~0 ACC2S3 

'rhe Sanch8z rroject is located in the 10nt'. Stur mining di.::Jtrict~ 
Graham CountYi i['j zona s.t)() lC tell miles northcLl3t. of Safford, Ariz. 
U<'ig.l) • .I.\he mille 81',,1 plvut siteL:> sit:J.l1cocl in Section 25g26~35, 
ard 36; '1\.6.:5., Salt .\iver J:$;:;'3e1ine & t-lOridif.'..n. R27~8J 

Ehe property is acce~siulc vi a dirt rond nor tn fro~ Highway 60-
70 at. :3010man, A:dzonn H:dch C;0".lS ac ro ss thO Gila. Hiver Oil a bridSCl 
9..1'U east to t.be project ~;jt(j. It. is nu o '..t t oi[,:ht mi los .from tho 
hJ 8hwa;y jWlction. iill alterllfJte rOLlto is 'lin. Sen .Joso rond Vlhich 
IGliv8s liighw<1J 60-70 alJprc)xj.n,n ·~ Gly tHO mi lt;;:l e; .;J t of 3010 l'f')o n aild 1:,;003 
northeast to til':.:: rJv e r Wuel'e tbfjrO i:J n . .for<L '.L'hiD ro nd is impas3-
ablu across the strowlJ Wr,(-)ll 'COt: Hl:\t,::r is ld ;~h. 

Tho 3ancne~ ~evo~it j: 10cht o~ in a valley lCr~e8sion tributrry 
to the --iil a 11iver ,v'dct: i c:; JUO...lt OJlt: milo :';ollth of the property. 1'110 
averaGe elevation i;;; aD OLL J,20Q feet R.b OV 8 ::) U.~ - lE;\T,ol. 

L\C!.inj'nll llVGr8.Ge~) J.;; 
l()~ SCiLli te-S:cuasc;i"'Oo~ type. 
/:l ve ra ' p bel.·rl' t120F 

'..:18hns :')(;1' :/GHl" anJ vo .. :jc L;8. tion 5.3 spar::ic 
l'emp(;rFlt:.Llrcs range l'rom 70 to 1 14°, the 

tj..J L.> • 

I'he area I)f' t he. :jrOro~;tJ 1 t;::L ne atl','. plant si te is r[lthc:;:-' .s;nt10 
in reljef, altbv..J.,::h t::11) ~:;loi)e O:lt or Lho pi t wj.ll encountC'l' t,lE) 
~teep (till slopes s ,..J.rro...uldin..:: the 8.:toa to trie nortt-. and e ['.~ t;o 

('be J a uccH;z ~)rc'yjl't.'{ incl '.~ ,ios .:;51 'lnp8.tentc:l jode r.'1in:i.nr:; cln":'r;1:J, 
39 acres of fEJr'(IJ 18:d r . .H'cl.l{;;.::eci 1'1'0,1, P. l)'r::'jalvH) t.t~n Deren of va:;'ley 
GOY' .lcr lcas0J fy'um ;" .• ..)a.,:;efJr: z a d d 21~O ;lcruS of ;:.tat..t:: l c.nd covopod 
by a pT'ospectinL~ pCr [ll)t. (i·'i? 2) 

Tne p r iLcil. l.:.l lca::;e: 1'1:: t.: : l: rlrpOGn~ Inc . ( 11 .Jllb~;idil!I'J of Unito d 
; ·jll,:ll:Ul' Corp .) ll~ . • ) LH)bll p:.\i..i <'iff. J';)i:3 l '')!1..JC eOVI)Y'8 anrpoon' n 
5nt'~1·tj:·jt :in 3J 1..::lnilll.'l j" I,Ll: ,;,Ij"'I)':llLI;j' t',;T'Ol.]l, L..'li. l,}c1.irns :).ll tile 
.)f'I.~\:l) t, i.';ro:li·1 I)d j LI I I. ~ .'>tl\Lc. !'1'()~11 (1(: G.l!,!" 11(;]",):; t. {;joe App .. A for Ot l") l' 

C 1 t, i IlW • ) 

)f 1970 It}l l;,b clai:;):3 unleT' DI ,L. ion 
J.nsJ'iration except the :;Rrl)cn-:':'or ~ro.lp. 
rrc .l..lction rOJfJlty or' minimu.:n. re'Jally .').3 

11i11 Lnve been nc (lu1.rcd by 
inJpiration will ~ay ~ 
lon;; f) s the Carr e l1 tor 8,3Y'o C ~ 
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mont is in of lect since there i s no provision f()J.> P'LU'Ch :~ .. 1f} of t hL) 
interest. 

Ta ble 1 outline D the Lease Option agrc omont~ in 6f£~ct. 

Steps have b0e11 t l.lken to ini ti atc po.tent P:i."oc Goding.:-.1 fo:;.~ 5ix ~, 
tecn contiguOd.::J lode claims md ne gotiations i'lith th e Bp}.>~C\.'l.,~ oJ.: 
L and l'J Rl1agomen t :for 13. lard. oxchango of 111265 Oi' l~:O:;"e 8.C1'0 s hnvo boC'm. 
started. 'l'hi s land exchan~e .ara U Hill be ut-;.llL.'~o d f or dump s1 to:J rmci 
pl an t s1 co. (Pig. J) 

A f~ll discussion of tho status of tho l ~md si~untion5 is 
included in Appendix '\ 0 

KOrU16c.ott Copp~r Cnrpor '1t.; :!0Jl 1·'h ich [-It."J":; '(1 cP:'l"'1t i o:l . .') :1 .• : th.e; 
di str'ict in 1955 nnd iii .i()Vl)lorint)~ ; l::·.r.f~(;p 10\·[ ~;!.~~ .. '.::l C0PP'::' :," dr'ji)['it 
four and:; h;:df mi].e;j nortln:)st of Snn.~l1(:z. . ?J.'c:::;··;:·::,ly n nux.ber' 
of c oncerllS U 'O nc::;ivc in 'cob'S 01");'.; il)clu.d:Lng j;nJ.L")Cott, Co:",'po ;.' Corp .. , 
PilClp s Joclt;O COI'pornl;.ion~ Ilild Pr()Ci tCO:;'~3 i"lj:Y'r n.l;c. Co:""'PO 1-111.01''lvO ";::;1',1'.) 
Pl'Oj 0 Ct ..:; :i. n the d:i. 1:. l t:':"i ctj p.L..l,s ]:.'<lSC.X 1..1tOj,';·Ltio:-,~J'l1d inn:":c ;~~~pl( •. ~ 
at jon v.rho hD.ve loc a te d clu2.m~ l lC·':cb,'! •. 

l1inin.·!, Cl. t. 0c:.rlGtJO~: o n n 3,,\·''1.11 ~)L:llo ci;:,"~.:" b~~cl{! .. ':) Jd~9jt ~ut i L; 
wss not ',lIl til l S:/~h tb.~t hnr;)oon .. }JlC~ ,lis co v()l'(lC; ',;b.;' O.:l.i;1t.i'·nc'l ('If' <. 

l llre;e lo~., grc,Qo copper or,] uoJ.y nP.i"'io:.. ... to J.{n.::'~p,::,(,··.l., inv.)l"Jst D'l,-,:., 
Cr r,<.; k l'iin:lnr: Coo dri11cd fo ur hole~ n.J.1.-i r oJ.1nq~I:iLi:'l~d tho P J' o~'l:c't.;y, 
.~.L'Lor h",l'~lo o .n CJ.tG(3 on Gho !Jcono Han(;hc::;, l [; ~:;:~)!.o:"-':~~:."'.1 & D('lv;)lor;jjC'l~'::; 
Co . dril18d ::; e v orul holes ,1..l1 d8 r :J. 10.9[;') &. optio~·'. ".;,-·.'COtn'"'nt I.d t:'l 
i~ ar[Joon r.nd snbseq:.lontl,'f V 8C[tt:;f'..:r) t lv-:.ir opt1oa, AL',) lir.:'."poon d:d.J. ].od 
5e ver a l hole s. lnform.~ ti on frotn ,5.11 the dri lJ.L: i~ 0."ao by pr::: vioD ,J 

ps.rties H['S eV Qlunto ~:i a nd used in this rn;,J.y::;i:J" 

.l!J.sp i:ra.tion optioned t i H;) prop erty :\.n 1969 ('l.'d ~'·;cl.rtcd :'n 0X t O;J-
31 v o dri 11iuS pro :~ I' D m C ollplu u. wi L;h ~ilO t.-~1ll.lr ::<; :i. c Ll1 t, 0.3 tine r.md 
feasioility ~tuJJ. 

..--------.. ---~- .. _-
Tho tahITI of Sni'ford, c() ,.u·d~y f~El[,t 0:'" G-l'·".():'.::r. COW1.tYJI P.:(':LZ')D.':l L 

;1.p:)l·ox~.lr]t:.t.t cl:r c on :'liJC3 :10Ut.j·WC:Il. ('It l~;,e ~""llCbC';. iL'oporl:,Y. ;j,lff0.:C1 
i.s 11n :~;:~r.i.cull:u"l comm"1 ,1 t,v (lil Lh~, eLl '.l [l:l'.rr.:c ,·:t; .. :1 n. popuJ'.i::: .. C,.1 ()'.' 

:.),31'1 pu·,sons (l,),?O ·~cCn ~Jd:':I) • .I.'lll.' tU\o'Q i~ Oi. ,.c~, (1LJ .. to ,~Ji:6C to DIJ.I>j)r",:,,!;. 
the required .,,;o rl< f'orcl';, nlchoup;o ho us jn8 j .. i." ti 0'11.; 0 

'r he pro j u c t D. j ' t lll .1. 3 I' C C e s 3 j . b 10 
a n eight m:i lc e;ra '!o1 co .ln ty ro nd. 

~o on-t)1cL.·n~·.r,~ .'-;isht t:,:,uc.~':::; vi.' 
;Sr:..ff' or( ~ 10 :J~,:'.'·,!.)d by tl18 Sou Jchor . .1 
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P~cific railroad uri a siding app~ ' 
could be roe s tabli shed B: ld <,l.Sd j i l' 

·t:c. to 1y nino m.i lo s i'rora i:,:t-:1C>,')Z 
oded. 

Ample po\..rer is a. vai laule fo;.' 
hour, 8.1 though n pO"JerIine and Sl ' 
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PAY DIRT 
No. 322, December 17, 1965 

I 'SITED Nl1CLEA.R PLANS FOR 
PROD1T('TION AT THREE MINES 

Richard D Bokum II, president of 
enited Nuclear Corporation, has announc
ed his company's plans to begm produc 
tion at thre!' properties . two of which an' 
In Ari30na, the third in Montana. 

Copper operations will start on the com 
pany's holdinl'! about 10 ml!E'g northwf"'t 
,, ( Safford AnV'TUl wh~ff 4"'l:plol.1t n 
,,"rll iuo~ t>4>t-n In pt"Olrl'5ll I • ., .b"IAI \ ... 
years. The plan calls for slnkmg an 800-
'oot ~haf1 at a ,.~ P. tlmat.-<1 ~td .. 
$.lOtI.LlOQ. Ll1st Ilpong the' • "mpan \ I t'1",(t.·.1 
the discovery by diamond dnllmg of a 
large reserve of low-grade copper-hearing 
rock. but the present program calls for 
m ming ore of a grade said to justify sh ip
ping directly to the smelter. United Nu
clear's holdmgs include 50 claims in the 
Lone Star group and 40 claims in the E:,:
peranza group helel under option, and an 
additIOnal 20 claims located by the com-
pany. 

The other Arizona project covers mining 
and production from the Pine Mountain 
mercury mine, south of Payson, near the 
Gila-Maricopa coullty boundary. Initially, 
ore production will be about 50 tons per 
day. 

The third project is a lead-silver-zinc 
property near White Sulphur Springs, 
Montana, which will be mined by open
pit methods and the ore concentrated on 
the property in new facilities to cost ap
proximately one-half mil1ion dollars. 
United Nuclear has a 50 per cent interest 
m this project. 

United Nuclear is a major producer of 
uranium from its mines in New Mexico 
and a fabricator of nuclear fuel and re
actor cores at plants in Missouri, Connect
icut and Rhode Island. Western offices are 
maintained in Santa Fe, New Mexico. The 
current expansion program is said to be 
an effort to broaden the concern's natural 
resources base. 

Wm C. Hoskll1s, project geologist, dI-
rected United Nuclear's exploration at 
Safford , Arizona 
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1950 First significant copper ore body to be 
discovered by geophysical methods, south 
of Tucson. 

1954 Cyprus Mines Corporation buys Bruce 
Mine west of Prescott near Bagdad. 

1956 Tucson copper district reopened. 
1957 Duval Corporation builds concentrator at 

its Esperanza mine, south of Tucson. 
Duval had acquired the mine a few years 
prior to this time. 

1958 Arizona supplies over half the nation's 
newly mined copper, a position which it 
still holds today. 

1963 Cities Service Company acquires the 
Tennessee Corporation mine near Miami, 
which originally was owned by the Miami 
Copper Company. 

1964 Ranchers Exploration and Development 
Corporation buys the Bluebird Mine near 
Miami from the Stovall Copper Company. 

1965 The Anaconda Company begins massive 
stripping operations at Twin Buttes Mine, 
south of Tucson. 

40H/3- 75 

McAlester Fuel Company explores the 
Zonia Mine at Kirkland, southwest of 
Prescott, starts ore leaching production a 
year later. 
First acid plant as part of a smelter is 
installed by Phelps Dodge at Morenci. 

1968 At the Bluebird Mine, near Miami, 
Ranchers Exploration and Development 
initiates the industry's, and the world's, 

• • • An Invitation. 
Visit an Arizona copper mine. Many 

copper mining companies offer public tours 
of their operations. The Arizona Mining 
Association has a free tour brochure listing 
the times and dates of tours, safety rules for 
visitors and whom to contact at the various 
companies. Just write or call us for it. 

first method of copper recovery from 
cementation to solvent extraction
electrowinning. Other Arizona mines have 
since begun similar operations. 

1969 Continental Oil Company begins 
exploration near Florence, a year later 
makes copper ore discovery. 
Hecla Mining Company starts new 
underground development at Lakeshore 
Mine, south of Casa Grande. 
Arizona's first rod plant, built by 
Inspiration near Miami, starts supplying 
copper rod to a telephone cable factory in 
Phoenix. For the first time, the industry 
manufactures a finished product within 
the State. 

1970 Value of copper produced in Arizona 
exceeds $1 billion. 

1972 Magma's underground mine near San 
Manuel becomes the State's largest copper 
producer. 

1973 Anamax Mining Company is formed by a 
partnership of the Anaconda Company 
and Amax Arizona, Inc., to operate the 
Twin Buttes Mine. 

1974 Inspiration builds the State's first 
electric smelter, near Miami. 

Much has been written about the history of 
copper mining in Arizona. Many books on the 
subject are available at public libraries. You will 
find them interesting, rewarding reading. 

Arizona Mining Association 

Suite 1222, Arizona Title Building 
111 West Monroe 
Phoenix, Arizona 85003 
Telephone: 602-258-3476 



1857 Prospectors begin entering Arizona in 
numbers. Gold ore found in Mohave 
County near Colorado River. 

1863 Castle Dome district near Yuma becomes 
known. Many placer and lode deposits 
discovered in Prescott region. Moss Mine, 
Oatman district, Vulture Mine near 
Wickenburg, and Planet Mine near 
Williams River are discovered. Moss and 
Vulture are lode gold mines; Planet is 
copper. Many lode deposits discovered in 
Mohave County. Arizona is made a 
Territory, chiefly because of gold 
discoveries, with Prescott as the capital. 

1874 Globe becomes a booming silver camp. 
Railroad built from Clifton to Metcalf, 
the first in Arizona. 

1875 Arizona's first smelter, one-ton capacity, 
is built at Clifton by the Leszinsky 
brothers. 

1876 Southern Pacific Railway reaches Gila 
Bend from California. United Verde ore 
body is discovered at Jerome. 

1877 Rich mineralized ledges discovered at 
Bisbee; silver bonanza makes Tombstone 
famous boom town. 

1878 "Little Emma," a narrow gauge 
locomotive, is hauled 600 miles by oxen 
from La Junta, Colorado, to Clifton. Its 
bell may be seen today in Clifton's 
Town Hall. 

1880 Phelps Dodge Corporation buys half 
interest in Detroit Copper and builds small 
smelter at Morenci. Silver-copper ore is 
mined from Silver Queen at Superior (now 
the Magma). Leszinsky sells out Clifton 
smelter operation to Arizona Copper 
Company, after making $2,000,000. 

1881 Railroad reaches Lordsburg. Old Dominion 
Copper and Smelting Company starts 
operations at Globe. Phelps Dodge 
acquires Atlanta claim at Bisbee. 
Mammoth district opened. A small copper 
furnace is in operation at the present site 
of Miami. 

1883 Some copper mining is undertaken at Ray. 
A small smelter is built at Jerome. 

1886 Bonanza ores exhausted at Morenci; 
concentrator built to treat oxidized ore 
averaging 6.5% copper. Six furnaces in 
operation at Globe. 

1888 Copper replaces gold and silver in 
economic importance to Arizona. 

1898 Twelve-mule teams haul ore from Globe to 
Bowie before the railroad reached Globe. 
The 260-mile round trip takes several 
weeks. 

1900 A smelter is built at Douglas by Phelps 
Dodge. Rich gold ore is found in Oatman 
and Katherine districts. Cornelia Copper 
Company is organized to work the 
Ajo deposit. 

1907 Arizona passes Montana in copper 
production; becomes the No.1 copper 
producer in the U.S. Loses its No. 1 
position in 1909; regains it in 1910 and 
retains it thereafter. 

1908 Inspiration Copper Company is organized, 
begins active development work near 
Miami in 1909. 

1910 Magma Copper Company at Superior 
is formed to work the Silver Queen 
property. 

1911 American Smelting and Refining Company 
builds smelter at Hayden. Production 
starts at Miami Copper Company. Ray 
production starts on large scale. New 
Cornelia property is drilled. Production 
starts at Magma. 

1915 Metal prices start to boom. Inspiration 
Consolidated Copper Company introduces 
the country's first large-scale copper 
flotation plant. 

1921 Postwar depression and shut down of 
copper properties. 

1925 End of high grade ore at Miami in sight; 
producer plans for working of low 
grade ores. 

1929 Climax of boom and start of the great 
depression ; copper price collapses from 18¢ 
to under 10¢ a pound, and declines to 
under 5¢ a pound in 1932. 

1933 Kennecott Copper Corporation acquires 
the Ray Mine property. 

1939 World War II begins; mineral industries 
gear to high production. Copper, lead and 
zinc prices begin long climb upward. 

1943 Arizona's metal output greatest since 1929. 
1948 Output of copper ore and zinc-lead ore is 

the highest of any year in the history of 
the State. 
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TillS IS COPPER COUNTRY 
Facts about Arizona·s 

copper minint industrlJ. 

Prepared by 
the Arizona Mining Association 

Phoenix, Arizona 



Q This represents 1 % of the State's land surface area. 

This represents the 0.14% occupied by mining. 
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A PROCESS OF PRODUCING COPPER 
FROM COPPER OXIDE ORES. 

Copper is removed from oxide ore by leaching - using sul
furic acid solution to dissolve the copper from the ore - in 
place, in heaps or in large vats. 

LEACHING PLANT 

Sulfuric 
Acid 

- Electrolytic Cell 

Iron Launders 

In the electrolytic winning plant, the copper from the copper sulfate (leach) solution is 
electroplated onto a cathode and is ready for market. The remaining, weak copper-bearing 
solution is washed over scrap iron which removes the last bit of copper. The resulting red
brown "cement" copper (85% copper) is usually sent to a smelter. 

The walJ it all be,an. 
Much of Arizona's history is linked to the search 

for and development of minerals. Without 
attempting to document every significant event, 
here are some historical highlights on the early 
beginnings of mining in Arizona, down to 
modern times. 

1540 First mineral exploration by Coronado 
searching for the Seven Cities of Cibola. 

1583 Earliest mineral discovery, by Don Antonio 
de Espejo, an outcrop of silver south of the 
San Francisco Peaks, probably at the site 
of what later became the great copper camp 
of Jerome. 

1604 Juan de Onate explores what is now 
northern and western Arizona but discovers 
no minerals. 

1691 For 25 years Padre Kino explores the 
Papago country, and mentions the mining 
of rich silver ores. 

1736 Famous Bolas de Plata silver deposit is 
discovered at Arizonac in northern Sonora. 

1750 Some copper is mined at Ajo. 
1853 Gadsden Purchase from Mexico acquires 

that part of Arizona and New Mexico south 
of the Gila River. 

1854 First mining of copper by Americans in 
Arizona at a site named Ajo. The high-grade 
ore is packed by mule train across the 
desert to the Colorado River, then by sea 
around the Horn to Swansea, Wales for 
smelting. 



Processint 0.6% low trade ore 
into 99.99% pure copper. 

A PROCESS OF PRODUCING COPPER 
FROM COPPER SULFIDE ORES. 

Air is blown into 
the tank, forming 
an oily froth of 
bubbles ca rry ing 
the copper min
erals . These over

STORAGE BIN 

ROD & BALL 
MILL 

[low into the 
troughs beside the tank. 
The concentrated copper minerals 
are filtered out, becoming a cake 
of the powder containin~ from 15% 

A mammoth crusher 
• ~ffi- breaks huge chunks of 

ore from the mine into 
pieces about the size of 
a softball. 

..... Two tons of waste rock must 
be discarded to get one ton of 
ore at the crusher. 

In additional stages 
involving massive crush
ing and grinding m a-

~ chines these pieces of ore 
~are progressively r e 

du ce d to a powdery 
sludge. The sludge is diluted 

with water, sma ll 
a mounts of ch e mi ca ls 
a nd frothin g oil , ancl 

L--piped to flotation sepa- .. 
...--- rators. There the chemi · 

ca ls se lective ly coat the 
tiny particles of copper 
compounds but not those 
of waste rock. 

~ CONCENTRATE 

.. Separator floats off a pproxi
mately 45 pounds of copper 
concentrate, and discards 
about 1,955 pounds of waste in 
the form of ta ilings. 

to 30% copper. ~ 

............ , REVERBERATORY FURNACE 
FLAME --...1-

J" 0 rood", re!~![lII!lmla·c·e,·······-~ 
the con centra te is melted and many "" 
of the impurities are removed , y ie ld
ing molten "matte" containing vari
ously from 20% to 45% copper, 25% 
sulfur a nd the ba la nce iron. 

In an e lectrolytic refine ry 
the anodes a re hung in 
tanks of a dilu te solution 
of s ulfuric ac id and cop
per sulfate. An e lectrical 
current is run into the 
anodes and through the 
solution depositing the 
copper as pure ca thodes. 

ANODE + - CATHODE 

ELECTROLYTIC REFINERY 

Most of the 
remaining impuri~ 
ties (including _ •••• 
gold and silver) , 
fall to the bottom 
of the tank as 
a sludge. 

. . . . . In the smelter the 45 pounds 
of copper concentrate are re
duced to approximately 10 
pounds of copper. The rest is 
discarded in the form of slag. 

( CONVERTER AND 
ANODE FURNACES 

In co nv e rt er a nd 
anode furn aces th e 
matte is still further 
purified for removal 
of iron and sulfur to 
produce first " blis te r" 
and then " fir e re 
fin e d " co pp er . 

The finished 
cathodes are 
in m a ny 
cases 99.990/0 
copper, pure 
e nough for 
the most 
exacting re
quirements. 

Note: Figures used 
are state-wide industry 
averages and will 
vary at each operation. 
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Introduction. 

We hope, in this booklet, to give you 
some highlights of the copper industry of 
Arizona. We want you to have more factual 
information, as well as pride, in our State's 
role in supplying over half this nation's 
newly mined copper. The significance of 
mineral shortages upon the American "way 
of life" is seldom appreciated until we face a 
crisis such as we are experiencing in fuels . 

Our national leadership is becoming 
increasingly concerned with shortages of 
metals, fuels and industrial minerals. 
Thanks to Arizona, one of the most critical 
of these, copper, is not now as serious 
a problem. 

As you read this booklet and appraise 
copper's impact upon Arizona, we hope you 
will make your personal evaluation upon 
facts rather than emotion. Certainly this 
industry has environmental, economic and 
social impacts! It has become increasingly 
controversial as population pressures have 
grown. A perfect balancing of all these 
factors is probably impossible, but objective 
compromise following a thoughtful weighing 
of facts can afford workable solutions. 

We have assembled the information in 
this booklet from what we believe to be 
competent sources. Should you have a 
question or need more specific information, 
please feel free to write or telephone 
our office. 

Sincerely, 

James K. Richardson, President 
Arizona Mining Association 

Suite 1222, Arizona Title Building 
111 West Monroe, Phoenix, Arizona 85003 

Telephone: 602-258-3476 
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These are Arizona·s 
major copper producers. 

These member companies of the Arizona Mining 
Association and the properties they operate are 
keyed to the adjacent map. 

AMAX ARIZONA, INC. 
Partner in Anamax Mining Co. , operating 
Twin Buttes Mine 

AMERICAN SMELTING AND 
REFINING COMPANY 

1. Smelter at Hayden 
2. Silver Bell Unit, open pit mine northwest 

of Tucson 
3. Sacaton Unit, open pit mine north of 

CasaGrande 
4. Mission Unit, open pit mine south of Tucson 
5. San Xavier Unit, open pit mine south of Tucson 

THE ANACONDA COMPANY 
Partner in Anamax Mining Co., operating 
Twin Buttes Mine 

ANAMAX MINING CO. 
6. Twin Buttes Mine, open pit south of Tucson 

CITIES SERVICE COMPANY 
7. Pinto Valley Mine, open pit west of Miami 
8. Miami East, underground mine development 
9. Copper Cities Mine, open pit north of Miami 

CONTINENTAL OIL COMPANY 
10. Mine development project, north of Florence 

CYPRUS MINES CORPORATION 
11. Bagdad Copper Company Division, open pit 

mine 
12. Bagdad Copper Company Division, 

electrowinning plant 
13. Bruce Mine, underground mine west of Bagdad 
14. Cyprus Pima Mining Company, open pit mine 

sou th of Tucson 

DUVAL CORPORATION 
15. Mineral Park Mine, open pit north of Kingman 
16. Esperanza Mine, open pit south of Tucson 
17. Sierrita Mine, open pit south of Tucson 

HECLA MINING COMPANY 
18. Lakeshore Mine, underground development 

south of Casa Grande 

INSPIRATION CONSOLIDATED 
COPPER COMPANY 

19. Ox Hide Mine, open pit west of Miami 
20. Electrolytic refinery and electrowinning plant 
21. Thornton & Live Oak open pit mines, north 

of Miami 
22. Smelter, east of Miami 
23. Rod Plant, east of Miami 
24. Christmas Mine, open pit south of Miami 

KENNECOTT COPPER 
CORPORATION 

25. Ray Mine, open pit north of Hayden 
26. Electrowinning plant at Ray 
27. Smelter at Hayden 

MAGMA COPPER COMPANY 
28. Superior Mine, underground 
29. San Manuel Mine, underground blockcaving 
30. Smelter at San Manuel 
31. Electrolytic refinery at San Manuel 
32. Rod Plant at San Manuel 

McALESTER FUEL COMPANY 
33. Zonia Mine, in-place leaching at Kirkland, 

southwest of Prescott 

PHELPS DODGE CORPORATION 
34. New Cornelia Mine, open pit at Ajo 
35. Smelter at Ajo 
36. Copper Queen Mine, underground at Bisbee 
37. Smelter at Douglas 
38. Morenci Mine, open pit 
39. Metcalf Mine, open pit development near 

Morenci 
40. Smelter at Morenci 
41. Safford Project, underground development 

north of Safford 

RANCHERS EXPLORATION & 
DEVELOPMENT CORPORATION 

42. Bluebird Mine, open pit west of Miami 
43. Electrowinning plant, at Bluebird Mine 
44. Old Reliable Mine, in-place leaching 

northeast of San Manuel 



prospecting - The process of searching for new 
mineral deposits. 

reverberatory furnace - In the smelter, the furnace 
in which copper concentrates are melted, 
slag drawn off, and molten copper-bearing 
matte tapped for further processing. 

rod mill - A rotating horizontal steel cylinder in 
which steel rods initially grind the crushed 
ore. 

slag - Waste rock from the smelter. The black 
lava-like material is primarily iron and 
silica. 

smelter - The plant in which fire refining takes 
place. 

sulfide ore - Ore composed of copper, sulfur and 
usually iron along with the various other 
minerals making up the host rock. 

tailings - The finely-ground residue or waste 
materials contained in the ore remaining 
after floating off the copper-bearing 
concentrate. 

underground mining - Extraction of ore through 
vertical shafts from the surface, or 
horizontal tunnels, drifts or crosscuts 
driven into the ore body. 
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Producint over half of 
the nation·s newllj mined copper. 

Arizona is copper country. There are 23 
open pit mines and seven underground mines 
being operated or developed by members of 
the Arizona Mining Association. 

From these operations in 1974 came 
842,300 tons or 53% of the nation's newly 
mined copper, more than all other states in 
the u.s. combined, and more than any other 
country in the free world. 

And it all comes from the use of less than 
102,000 acres, or about one-seventh of one 
per cent of Arizona's land surface. What this 
means to every Arizonan is that much of our 
whole economy rests upon a small mineral 
base which occupies but a very small part of 
our land. 

Consider this, too. Arizona ranks second 
in the U.S. in the production of silver and 
molybdenum, and fourth in production of 
gold, all largely by-products of copper mining. 

A man-made wonder. 
Today's typical large copper mine in Arizona is 

just as much an engineering marvel as the Golden 
Gate Bridge, the towering World Trade Center 
building, a nuclear submarine, or any other 
man-made wonder. 

Developing a modern mine requires the highest 
degree of technological and engineering skills, vast 
amounts of manpower and capital - and something 
else. It takes plain old-fashioned ingenuity to win 
over half the nation's newly mined copper from 
Arizona's low grade ores. This is an achievement of 
which all Arizonans may well be proud. 



Movint two tons of roell 
to tet one ton of ore. 

Arizona copper mining has come a long 
way since the early years of this century, 
when ores containing 5% to 10% copper were 
not uncommon. Currently, the grade of ore 
being worked in all Arizona mines averages 
approximately 0.6% copper. 

Mining today in Arizona is a high volume 
operation in terms of tonnages handled, 
with a low yield in terms of copper content. 
The average ratio is two tons of waste rock 
for every ton of ore. This means moving 
some 6,000 pounds of material to get 10 
pounds of copper out of the 12 pounds 
contained. (100% recovery is not possible.) 

Modern technology and equipment make 
the mining of these lower grade ores feasible. 

Underground mining is ordinarily a 

costlier method. To successfully compete 
with open pit copper mines, the amount of 
mineable copper mineral must be 
significantly greater or the ore body must 
be of such size and nature to permit block 
caving, a more economical underground 
mining method. 

Modern equipment carries modern price tags. 
Just one huge 20-cubic-yard capacity electric 

shovel used in an Arizona open pit mine carries a 
price tag of $1,000,000. A ISO-ton capacity are 
haulage truck costs about $400,000. A set of tires 
on these trucks costs around $36,000 and lasts 
about three months. A 6,OOO-ton refrigeration unit 
used in ventilating a small underground mine 
costs $2,500,000. 

0 " 
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C.lossarlJ of minint terms. 

acid plant - The plant at the smelter site that 
recovers sulfur dioxide and manufactures 
from it sulfuric acid. 

anode - Fire-refined copper cast at the smelter into 
slabs weighing 600 to 1200 pounds of about 
99.5% purity; shipped to an electrolytic 
refinery for final purification process. 

ball mill- A rotating horizontal steel cylinder loaded 
with steel balls which grind the ore to a fine 
powder consistency. 

beneficiation - Concentrating the copper content of 
the ore; the crushing, screening and grinding 
of ore and removal of copper-bearing minerals 
by a flotation process prior to smelting the 
copper concentrates. 

blister copper - Copper 96% to 99% pure, having 
a blistered surface after casting due to gases 
generated during solidification; normally is 
further refined at the smelter into a fire
refined copper and cast into anodes. 

block caving - A form of underground mining 
wherein a block of ore is removed by 
undercutting it, causing it to fall by gravity 
through previously driven raises and is loaded 
through chutes into mine cars, hauled to 
the shaft and lifted to the surface. 

cathode - Refined from anodes in the electrolytic 
refinery into plates of 99.99% pure copper; 
these are shipped to factories to be melted 
and cast into shapes ready for rolling, drawing 
or extruding into finished products. 

concentrate - Copper-bearing material from the 
flotation process; contains 15% to 30% 
copper plus various quantities of sulfur, iron 
and other impurities. 

converter - A brick-lined cylindrical vessel in the 
smelter for processing molten copper matte 
from the reverberatory furnace; the impuri
ties, principally iron and sulfur, are removed 
by blowing air through the molten bath; the 
result is blister copper, about 99% pure. 

crusher - Apparatus in which ore is broken into 
progressively smaller pieces. 

development - The process of preparing an ore body 
for mining; sinking a shaft and driving 
haulage tunnels for an underground mine, or 
removing the overburden for an open pit 
mine; installing crushers, concentrators, 
transportation, power and water lines, offices, 
shops, warehouses, etc. 

dump - The site for disposal of waste rock from the 
mine, or slag from the smelter; may be 
extremely low grade or where dump leaching 
takes place. 

electrolytic refinery - The process in which fire
refined copper anodes are immersed in an acid 
solution with pure copper cathode starter 
sheets. An electric current passed between 
them deposits 99.99% pure copper on the 
cathodes. 

electrowinning - Electrolytic winning process, 
wherein copper from copper sulfate (leach) 
solution is electroplated onto cathodes, 
ready for market. 

exploration - The process of locating and proving 
tha t a mineral occurrence is indeed an ore 
body; that is, determining that it is large 
enough, contains enough copper to be mined 
profitably. 

fire refining - Last step in a smelter wherein molten 
blister copper from the converter is deposited 
in the refining (or casting) furnace and gas 
blown through it to remove more of the 
impurities, principally oxygen. Also, general 
term for pyrometallurgical refining or 
smelting. 

flotation - The process of mixing powdered ore with 
water and chemical reagents to separate 
the metallic particles from the waste rock; 
the metallic particles are collected and dried 
and this concentrate is sent to the smelter 
for fire refining. 

gangue - Undesired minerals associated with ore; 
that portion of the ore rejected as tailing 
in the flotation process. 

leaching - A process of using a weak sulfuric acid 
solution to dissolve copper from low-grade 
oxide ores; may take place in vats, heaps, 
dumps or in situ (in place). 

matte - A mixture of sulfur, iron and copper, 
containing approximately 20% to 45% 
copper, tapped from reverberatory furnace 
in the smelter. 

mill - The facility containing rod mills (if used), 
ball mills and flotation cells where the ore 
is ground and copper concentrate extracted. 
Also called the concentrator. 

open pit mining -A surface mining method in which 
overlying rock and soil are removed to expose 
the ore body, which is then drilled, blasted 
and loaded into trucks or railroad cars for 
haulage from the pit. 

ore - Rock containing enough mineral value to 
warrant the expense of mining it. 

oxide ore - Ore containing copper minerals which 
have been altered by oxidation or weathering 
process. 



Where copper is used. 

So u rce: Coppe r D evelopment Association, Inc. 

People use copper. Every man, woman 
and child in the U.s. uses around 25 pounds 
of copper every year in essential products, 
conveniences and services. For instance -

Electrical and electronics industries use 
the most, turning copper into motors, 
rectifiers, control panels, solenoids. In areas 
of high technology, the space age industries, 
copper is essential to miniaturization of 
electronic testers, controls, printed circuits, 
computer components. It is the basic 
"energy" metal used in electric generators, 
transmission and distribution lines, and in all 
forms of communications - telephone, 
telegraph, radio, TV. 

N ext biggest user is building construction 
where copper fills a multitude of needs -
in electrical wiring, heating and cooling 
systems, plumbing, roofing. Building 
hardware is made of bronze (copper combined 
with tin) and brass (copper combined 
with zinc). 

Consumer and general products make up 
the third biggest copper market. Just look 
around. Copper is an essential part of the 
electric lamp you may be reading by; your 
clock on the wall; your refrigerator, freezer, 
range, automatic washer, dryer, dishwasher 
and other household appliances. 

Industrial machinery and equipment is 
the next largest market, using copper sheet, 
tube, rod and wire in ever increasing 
quantities. The fifth major user is 
transportation, where automobiles, trucks, 
buses, planes, trains, ships - and outer space 
vehicles - all rely on copper. 

It's re-used time after time. 
About two-thirds of all copper used by 

industry comes back time after time to be 
melted and used again. It is practically 
indestructible and is one of the most 
recyclable of all metals. In fact, while 49% 
of the nation's total supply in 1973 came from 
U.S. newly mined copper, 46% came from 
recycled domestic scrap. The remaining 
5% was imported. 

Did you know that: 

Over 50 pounds of copper and copper alloys are 
used in your automobile. Some 2,500 individual 
insulated copper wires make up a typical large 
telephone cable, with each wire capable of carrying 
hundreds of conversations. Wire finer than a human 
hair is drawn from copper for the electrical 
industry , which also uses copper bars as thick as a 
railroad tie. U .S. coins, mostly copper sandwiched 
between layers of nickel or silver, require some 
50,000 tons of copper a year - equalling the total 
annual output of one m edium-sized Arizona mine. 
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The industrlj9s most valuable asset 
- human resources. 

The Arizona copper industry's greatest 
single asset is its people, the men and women 
who make it all happen. The truck drivers, 
stenographers, timbermen. The drill 
operators, matte tappers, bank spray 
attendants. The shovel operators, hoistmen, 
accountants. The converter punchers, slag 
skimmers, scalers. The geologists, engineers, 
metallurgists and agronomists. 

Safeguarding their health, safety and 
security is an overriding obligation. Arizona's 
copper mining firms are successfully meeting 
that obligation with investments in 
programs, equipment and benefits beyond 
wages and salaries paid. 

Benefits: Nearly $1,700 a year 
per employee. 

Employee fringe benefits in 1973 
amounted to $44,020,043, averaging slightly 
over $1,667 for every man and woman in 
Arizona's copper mining industry, This 
includes group insurance, retirement plan 
contributions, profit sharing and various 
other benefits. 

Community hospitals in mining areas 
received over $7,000,000 in 1973 from 
Arizona copper companies to hold down 
costs to individual patients - company 
employees as well as non-mining residents. 
In most mining communities, recreational 
facilities also are provided for the benefit of 
all its residents. 

Health and safety go hand in hand. And 
Arizona's copper mining industry works 
constantly toward improved working 
conditions. 

Work habits are thoroughly analyzed and 
evaluated. Measures and methods designed 
to minimize hazards are adopted. Safety 
programs emphasize the necessity of rigid 
adherence to safety rules on the job. Today, 
every mine worker receives safety training 
each month and results are encouraging. 

For instance, one large Arizona copper 
mining company reports that its frequency 
of lost-time accidents has dropped from 
40.94 per million man-hours of work in 1952 
to an average of only 2.49 in 1973. The 
national frequency rate at open pit mines 
averages around 9.24 per million man-hours 
of work, according to a 1971 National Safety 
Council report. 

Obviously, where safety is concerned, 
"good" is never good enough. There is always 
room for improvement. And Arizona's copper 
producers are dedicated to improving the 
record through intensified safety programs. 



What·s beint done 
to protect the environment. 

Arizona's copper producers have a 
responsibility to minimize the effects of their 
operations on the environment. 

They accept that responsibility and are 
putting environmental protection measures 
into practice at mine sites all over the State 
as rapidly as time, money and technology 
permit. 

Commitment to meeting 
air quality standards. 

Long before any laws or regulations were 
passed in regard to controlling smelter 
smoke, Arizona's copper producers were 
working individually and together, trying to 
develop the missing technology. There still 
are some gaps. No two smelters are alike and, 
for some, there just isn't any way known 
today to solve the whole problem of smoke 
control. 

Today, time limitations of increasingly 
stringent Federal and State clean air 
standards are, in some cases, forcing large 
capital commitments in systems which have 
not been fully proven. 

However, much progress has been made. 
From 1964 to 1974, Arizona copper producers 
have spent about $400 million on smelter 

emission controls to meet Federal and State 
regulations. The copper industry in the past 
three years has given the University of 
Arizona over a half million dollars to 
establish an Atmospheric Analysis 
Laboratory to study air quality in the State 
- and another hundred thousand in 1974 to 
keep the program going. The industry also 
is contributing to the University of Arizona's 
College of Agriculture to study possible 
beneficial uses of sulfuric acid in agriculture. 

Overall, a reasonable balance between 
environmental goals, technical capabilities 
and economic realities is essential to preserve 
and improve the quality of air in Arizona. 
And the copper industry is working to do its 
full share to achieve that balance. 

Water reused; land reclaimed. 
Water is essential in the production of 

copper. It takes about a ton of water to 
process a ton of ore. And the industry makes 
the most of that water. Arizona's copper 
producers reclaim and recycle the water used 
in their mills. What is meant by recycling? 
The same water is reused as many as eight 
and a half times before it finally evaporates! 

Of the 102,000 acres used by the minerals 
industry in Arizona from 1930 to 1971, 
approximately 6,850 of those acres or 6.7% 
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land use planning. Although only one
seventh of one per cent of Arizona's land 
surface is used for mining, the search for new 
ore bodies has to take place over most of 
the State. 

A mine producing 40,000 tons of copper 
per year will, today, cost approximately 
$200 million, or about $5,000 per ton of annual 
copper capacity. This is money that must 
be spent before a penny's worth of copper 
is sent to market. 

A typical Arizona copper mine has an 
investment in equipment and facilities of 
approximately $70,000 per employee. 

Depletion allowance - a key factor. 
The object of the depletion allowance 

is to permit a mining company to stay in 
business. A manufacturing company, for 
example, may depreciate a factory, a truck 
or other equipment to replace it when it 
wears out. But a mine cannot be replaced 
once the ore body has been exhausted. 

Therefore, the law allows a certain percentage 
of the value of that mine's production to be 
set aside to find a new ore body. In this way, 
a mining company hopefully finds and 
develops a new ore body as the old one is 
being mined, so that it may stay in business. 

"Present depletion rates provide a proper balance." 
The Report of the House Committee on Ways 

and Means accompanying the Tax Reform Bill of 
1969 noted that; 

"(Y) our committee's bill provides for 
substantial reductions in percentage depletion rates 
for most items. However, some items - namely, 
gold, silver, oil shale, copper and iron are - are to 
remain at the present 15 per cent rate in case of 
deposits in the United States. For these items, 
present depletion rates appear to provide a proper 
balance between the need to encourage exploration 
and the discovery of new reserves on the one hand 
and the revenue cost involved on the other hand." 

Present and indicated future copper 
requirements make clear that this conclusion 
remains sound today. 



Copper suppllj and demand: 
A critical need to find more. 

There are two sides to our nation's 
copper supply and demand situation. 

On the brighter side, the U.s. approaches 
self sufficiency insofar as copper requirements 
are concerned - a position which, given 
copper's importance to the economy as an 
essential raw material, warrants maintaining. 
However, it has been necessary during the 
past 10 years to import an average of about 
9% of our copper to meet national needs. 

Looking into the future, projections of 
increased domestic copper requirements 
indicate that, if our country is to maintain 
a high degree of self sufficiency, domestic 
mine production must increase on the order 
of 85% by 1985, and nearly 200% by the year 
2000. This means our nation should be putting 
into production one fair to medium size 
copper mine every year just to keep up with 
growing needs. It is not being done. One 
reason it's not being done is the increasing 
denial of access to public lands which must be 
prospected to find the ore bodies of tomorrow. 

The energy crisis pales by comparison. 
Our country is suffering the consequences of 

its failure to maintain adequate domestic fuel 
production. Yet, a metals shortage, if permitted to 
develop, could make the energy crisis seem mild 
by comparison. 

In a 1972 report, the U.S. Secretary of the 
Interior flatly predicts that our nation will need to 
import 34% of its domestic copper requirements 
by 1984 and 56% by the year 2000. 

Unless new mine development narrows the gap 
between domestic copper supply and demand, the 
long-range effects of such a metals shortage on the 
economy and national security of a metals-based 
culture such as ours could be staggering. 

There are no quick, easy solutions. 
In supplying over half of the nation's 

newly mined copper, Arizona has a major 
responsibility in meeting national needs. But 
bringing in a new copper mine takes 
mineable ore bodies, money and time. 

Prior to bringing a mine into production, 
normally five to 10 years are spent in 
prospecting, exploration and development. 
So it is imperative that the mineral 
potential of all Arizona land be appraised 
as early as possible; not necessarily for 
mining next year or in the next decade 
- but, perhaps, for mining in the next 
century. 

Selecting a mine site is not a matter 
of "alternate" choices. The minerals 
are where nature put them. Access to all 
land areas must be considered in all 
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of the land has been reclaimed according to 
U.S. Bureau of Mines statistics. The Bureau 
also reports that rate of reclamation 

increased to 10% in 1971 as new practices for 
reclaimed waste piles have been put in use. 

One example is the successful treatment 
of normally infertile tailings piles with 
manure and sewage effluent from cattle feed 
lots and planting with barley, rye, bermuda 
grass, mesquite, palo verde, cacti and other 
native desert plants. It cuts down on blowing 
dust, soil erosion and restores a natural wild 
life habitat. 

A perspective on environmental regulation. 
Mineral development, and copper in particular, 

will be as important to the welfare of every 
Arizonan in the future as it has been in the past. 
And it can and should be conducted in a manner 
which will minimize environmental damage. 

But it must be remembered that man cannot 
take mineral wealth from nature and obtain its 
benefits without changing nature in some degree. 

The object of environmental regulation must be 
to keep restrictions and change in proper balance. 



Wh., copper is important 
• to ever., Arizonan. 

The earth is the only source of new 
wealth. It provides those raw materials
minerals, food, fiber - that are the basis for 
all industry. 

Directly and indirectly, the combined 
impact of Arizona's copper mining industry 
on the State's economy averaged more than 
$3.1 billion annually from 1970 to 1972, in the 
form of personal, business and government 
income. * 

The basic industries making the major 
contributions to Arizona income are 
manufacturing, mining, agriculture, tourism 
and travel. 

Major Sources of Arizona Income 
(Basic Industries) - 1973 

Manufacturing Output 
(value added) . .... ...... $2,160,000,000 

Mining Output. . . . . . . . . . .. 1,304,988,000 
Agricultural Income 

(crops and livestock) ..... 1,097,793,000 
Tourism and Travel . . . . . . . . 690,000,000 
Source: Valley National Bank 

Statewide: One out of every eight jobs.* 
There were more than 26,400 workers 

employed directly in the search for and 
production of copper in Arizona in 1973. 
They comprised about 3% of Arizona's 
average total employment - and 
approximately 12% of the State's basic 
employment. Many thousands of people in 
other Arizona industries also have their jobs 
because of copper. 

The copper industry thereby accounts 
directly and indirectly for approximately one 
out of every eight jobs in the State. About 
one-third of the State's copper workers live 
in the Tucson metropolitan area, where 
appro:?Cimately one out of every four jobs is 
directly or indirectly linked to copper. 

Personal inco1Jle: One out of 
every eight dollars.* 

From 1970 to 1972, the copper industry 
was directly responsible for an annual 

average of $227.6 million in personal income 
to Arizonans - and over $301 million in 
1973. The more than $300 million represented 
a 25% increase over 1972. 

These payments were in the form of 
wages, salaries, pensions, other benefits 
and dividends. And they represented 
approximately 12%, or one out of every eight 
dollars, of basic personal income in the State. 

In the Tucson area, copper production 
accounted for one out of every six dollars 
of personal income. 

As those dollars recirculate through the 
State's economy, the combined direct and 
indirect impact in personal income is 
estimated at over $852 million annually to 
Arizona residents. 

Impact on other Arizona businesses. * 
Arizona's copper industry purchases more 

than 70% of all goods and services from 
business firms within the State. This 
meant nearly $687 million in income to other 
Arizona businesses over a three-year period 
from 1970 to 1972, averaging over $228.9 
million annually. 

About $88 million a year went to 
wholesale firms supplying automotive and 
other equipment and parts. Arizona's 
manufacturing firms received nearly $34 
million a year. Contract construction firms 
gained more than $44 million yearly, while 
the State's electric, gas and telephone 
utilities sold upwards of $41 million worth 
of energy and service a year to copper 
producers. 

The State's transportation industry 
received around $14 million annually; 
retailers picked up around $4 million a year; 
and service industries benefited by nearly 

. $3 million a year from Arizona's copper 
mining industry. 

Overall, about $85 million annually in 
purchases went to Pima County businesses, 
around $82 million a year to firms in 
Maricopa County, with remaining 
substantial amounts spread across other 
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School district revenues provided b., 
the Arizona copper industr.,. 1970-1973 • 

School District 

Sahuarita Combinedb 

Tucson No. 1 Combined 
Morenci Combined 
Miami Combined 
Mammoth Combined 
Ray Combined 
Scottsdale Combined 
Marana Combined 
Phoenix Union High School 
Ajo Combined 
Bisbee Combined 
Mesa Combined 
Washington Elementary 
Hayden-Winkelman Combined 
Tempe Combined 
Bagdad Combined 
Cartwright Elementary 
Glendale Union High School 
Douglas Combined 
All other school districts 

Total 

Amount of Revenue 
1970-1972 

Annual Average 1973 

$ 2,092,755 
1,603,333 
1,240,577 
1,233,991 
1,084,185 

934,255 
747,523 
727,024 
710,264 

621,445 
597,168 
576,362 
543,749 
442,334 
401,707 
339,409 
306,228 
306,198 
296,502 

6,618,689 

$21,423,698 

$ 2,455,077 
2,052,188 
1,273,037 
1,510,189 
1,838,539 
1,100,783 

957,603 
881,186 
885,055 
873,261 
753,974 
879,486 
818,552 
762,422 
578,316 
468,432 
417,947 
452,471 
266,139 

9,844,383 

$29,069,040 

a Provided directly through the property tax and indirectly through the apportionment of educational excise taxes. 

b Combined high school and elementary school districts. 

Source: Arizona Economic Information Ce nter 



Municipal tovernment revenues provided blJ 
the Arizona copper industrlj.1970-1973. 

Municipality 

Phoenix 
Tucson 
Mesa 
Scottsdale 
Tempe 
Glendale 
Yuma 
Flagstaff 
Prescott 
Paradise Valley 
South Tucson 
All others 

Total 

Amount of Revenuea 

1970-1972 
Annual Average 

$1,070,598 
501,174 
143,615 
123,454 
117,162 
66,309 
53,072 
47,803 
24,028 
13,085 
11,371 

526,679 
$2,698,350 

1973 

$1,741,048 
815,027 
196,808 
201,851 
190,535 
107,834 
86,309 
77,740 
39,074 
21,279 
18,492 

721,145 
$4,217,142 

aCont.ributed directly through the property tax and the automatic apportionment of privilege excise taxes and corporate 
income taxes collected by the State. 

Source: Arizona Economic Information Center 
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areas of the State. 
Again, by the time recirculation takes 

place, Arizona's copper industry is directly 
and indirectly responsible for more than 
$2.0 billion in annual business income. 

One out of every four tax dollars 
from copper. * 

State and local government revenues 
generated by Arizona's copper mining 
industry go a long way in helping lighten the 
individual's tax burden. 

For example, from 1970 to 1972, the 
Arizona copper industry paid an average of 
approximately $65.8 million each year to 
support State, county, municipal, 
community college, elementary and high 
school district, and miscellaneous 
improvement district governments in 
the State. 

In 1973, the total was in excess of $82 
million, paid through property taxes, 
severance taxes, the corporate income tax, 
payroll taxes, sales taxes on Arizona 
purchases and other taxes, royalties and fees. 

The combined recirculation effect of 
direct and indirect tax revenues generated 

is estimated at more than $254 million 
annually, or one out of every four dollars in 
taxes paid to State and local government in 
Arizona during the period from 1970 to 1972. 

Revenues from the copper industry's 
direct tax payments are applied state-wide. 
While a major beneficiary is the State 
government, every county, municipality and 
school district in the State also benefits from 
the industry's tax payments. 

*Source : Arizona Economic Information Center 

Out of every dollar, 62¢ stays in Arizona. ** 
Arizona is the main beneficiary of its copper 

mining activities. Out of every dollar's worth of 
copper mined in Arizona, an estimated 62¢ stays 
in the State in the form of payrolls, taxes, 
purchases, dividends and permanent facilities. 
Historically, dollars from copper have built towns, 
schools, hospitals, libraries and roads, opening up 
many areas of the State. 

Definitely, copper mining is an Arizona 
business, of which we can all be proud! 

** In addition to the personal, business, State and local 
government income figures reported here lor 1970-72, 
another $323.9 million annually went for Federal taxes, 
out-aI-slate suppliers 01 goods and services, out-aI-slate 
wages and salaries, debt service and profits. 

Total state and local ,overnment revenues provided blj the 
Arizona copper industrlj. 1970-1973. 

Type of Revenue 

Property Taxes 
Severance Taxes 

Privilege Sales Tax 
Education Excise Tax 
Special Excise Tax 

Corporate Income Tax 
Payroll Taxes 

Unemployment Compensation 
Workmen's Compensation 

Miscellaneous Taxesu 

Land Rentals and Royalties 
Total 

Amount Paid 
1970-1972 

Annual Average 

$31,746,666 

8,526,666 
4,263,333 
4,263,333 
4,469,333 

1,553,333 
3,431,333 
4,819,333 
2,704,600 

$65,777,930 
aIncludes sales taxes paid on Arizona purchases as well as motor vehicle licenses and fees. 
Source: Arizona Economic Information Center 

1973 

$34,998,000 

10,963,000 
5,481,500 
5,481,500 
5,901,000 

1,466,000 
5,041,000 
7,596,000 
5,100,000 

$82,028,000 



Arizona state tovernment revenues provided blJ 
the copper industrlJ.1970-197S. 

Source of Revenue Amount of Revenue 
1970-1972 

Annual Average 1973 

State Property Tax 
Severance Taxes 

Privilege Sales Tax 
Education Excise Tax 
Special Excise Tax 

Corpora te Income Tax 
Payroll Taxes 

Unemployment Compensation 
Workmen's Compensation 

Sales Taxes on Purchases 
Privilege Excise Tax 
Education Excise Tax 
Special Excise Tax 

Motor Vehicle Taxes and Fees 
Land Rentals and Royalties 

Total 

$ 8,023,104 

3,530,040u 
c 
c 

4,469,333 

1,553,333 
3,431,333 

645,150 
c 
c 
144,000 

2,704,600 

$24,500,893 

$ 4,455,967a 

4538682" , , 
c 
c 

5,159,925" 

1,466,000 
5,041,000 

1,023,960 
c 
c 
176,000 

5,100,000 

$26,961,534 

"The d ecline in State property tax in 1973 resul ted from a d ecrease in the State property tax rate to 75¢ per $100 of assessed 
valuation f rom the $1.55 ra te levied in 1972. The ra te was raised again in 1974 to $1.50. 

hExcludes a mounts sha r ed with county a nd municipal governments. 

"Although pa id directly to the State gen eral fund , it is assumed tha t a ll educationa l excise taxes are in fact redis tributed to 
the school dis tricts. 

Source: Arizon a Economic Information Ce nte r 
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countlJ tovernment revenues provided blJ 
the Arizona copper industrlj.1970-197S. 

County 

Pima 
Pinal 
Maricopa 
Gila 
Cochise 
Mohave 
Yavapai 
Coconino 
Yuma 
Graham 
Navajo 
Santa Cruz 
Greenlee 
Apache 

Total 

Amount of Revenue 
1970-1972 

Annual Average 1973 

$ 7,820,808 
2,092,936 
1,782,383 
1,512,685 

481,711 
358,257 
263,131 
127,241 
100,435 
69,030 

66,314 
27,109 
24,736 
24,432 

$14,751,208 

$ 9,818,421 
2,357,072 
2,363,571 
1,933,721 

515,694 
273,238 
293,843 
164,517 
125,710 
38,585 
89,849 
33,949 

269,536 
32,225 

$18,309,931 

aContributed directl y through th e property tax and the automati c apportionment of privil ege excise taxes coll ected 
by the Sta te. 

So u rce : Arizona Economic Informa tion Center 
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THE ANACONDA COMPANY 

Geological Department 
Southwest Exploration Office 

151 !-~"-Xl,Jcson Bl\'.d. - RC?pm 221 

Tucson, Arizona 

November 13, 1962 

Mr. Roland B. Mulchay, Asst. Chief Geologist 
The Anaconda Company 
809 Kearns Building 
Salt Lake City 1, Utah 

Dear Mr. Mule hay: 

'I ~ . . '. 

On November 9, 1962, Mr. Jerry Y. Bell, consulting geologist 
from Newpert Beach, California, called our office in regards to the 
Winkler claim groups, north of Safford, Graham County, Arizona. This is 
the property that was visited by Gerald E. Rupp and me on June 27 and 28, 
1962, and described in my letter to you of July 6, 1962. 

Mr. Bell stated that he represented Mr. Navor Proctor, attorney 
in Globe, Arizona, who has obtained an option on the 236 and 173 claims 
groups outlined on the U.S.G.S. topographic map accompanying my July 6 
letter. Proctor reportedly has reached an agreement with Winkler and the 
numerous other owners of the property, and he and Bell are offering the 
following terms: 

(1) Proctor will guarantee the legality of all 409 claims, 
as to proper location monuments, pits, and assessment work to date. 

(2) Up to five years will be permitted for an examination 
of the area, which would include any geophysical and geological surveys, 
drilling, or other exploration work deemed necessary; during this period, 
the examining company will only be responsible for performing the annual 
assessment work on the property. 

(3) At the end of the required examination peried, the inter
ested company may purchase a.ny of the claims at the rate of $aooo. per 
claim, or retain the property on payment of 5% royalty of net smelter 
returns. 

(4) Bell, as promoter of the property, would like 1% royalty 
of net smelter returns, for the life of any mine developed; he commented 
that he might accept a cash payment instead. 
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Mr. Roland B. Mulchay - 2 - November 13, 1962 

No additional development or exploration has been reportedly done 
on the claims since our visit last June. The San Juan Mine property is still 
in litigation, and legally not available for consideration. 

Bell claims that the Winkler property has a good petential for 
containing a copper sulfide concentration due to the intersection of a shear 
zone between the Phelps Dodge-Kennecott properties, and a shear zone entirely 
on the Winkler claims. He did not explain the basis for this assumption of 
con:iitions below a minimum of probably 600 feet of gravel cover. · 

The terms of the agreement permitting additional exploration on 
the Winkler property, as described by Bell, are reasonable. If the owners are 
actu~lly interested in selling the property, a satisfactory option involving 
a final price should be negogiable. As concluded in my letter of July 6, a 
geophysical survey of the area would be of interest on the basis of the prox
imity to the Phelps Dodge an:l Kennecott properties. 

Bell was told that we would inform him of our possible interest in 
the terms described. He is leaving for the Fiji Islands to study gold placers 
in the near future, and would appreciate our decision at the earliest con
venience. 

(;s very truly, 

'{2tl.~ 
G. A. Barber 

GAB:je 



Mr. George R. Brownell 
National Bulk Carriers, ' Inc. , 
1345 Avenue of the Americas 
New York, N. Y. 10019 

Dear Hr. Brolmell : 

Roland B. Mulchay 
Consulting Geologist 

27 32 ~1ren Road 
Salt Lake City, Utah 

April 8, 1975 

Enclosed is a copy of a reconnaissance report on the Sanchez 
copper property near Safford, Arizona, prepared from data obtained from the 
Inspiration Consolidated Copper Company, the owners, at the Inspiration 
offices, and on a quick visit to the claims on April 4th. 

As expected, there is a substantial tonnage of low grade copper 
bearing material, both in oxide (0.36% Cu) and sulphide (0.45% Cu) form, 
indicated by drilling done to date. There has been ~~tensive exploration 
since my visit to the property several years ago, and development of large 
tonnages of 1.0% copper sulphide ores, which could have been projected at 
that time. are not now to be expected in the areas tested. The sulphide 
ore possibilities have not yet been fully explored, and there are very long 
chance~ for good grade sulphide ores related to a small breccia pipe struc
ture exposed at surface northwest of the carpenter Shaft. 

I am impressed "lith the indicated reserve tonnages, good possi
bilities for additional sulphide mineral development, and projections of 
future, very profitable operations at increased copper prices. If the 
Mining Department of National Bulk Carriers is similarly impressed, 
negotiations for an optio[l arrangement could be started \olith Inspiration 
officials at the corporate headquarters at Morristown, Na1 Jersey. 
Mr. Richard H. Hyde is president of the company. and Mr. H. Myles Jacob 
is board chairman. 

I was told at Inspiration on April 2nd, by one of the local 
officials of the company,that W. R. Grace & Co. had just made an offer on 
the Sanchez property. Later, I learned informally that the offer was for 
a joint venture agreement, similar to that made with Union Pacific Mining 
Company 1n 1973-74. 

As outlined in a Union Pacific report, on file at Inspiration, 
the agreement provided that Union Pacific would provide 60% of the first 
$19.1 mUlion in capital costs in order to reimburse Inspiration for the 

,after tax effects of their investment of $5,231,000 to that date. Addi
t1~:)Qal capital costs would be supplied at 49% by Union Pacific; Inspiration 
would retain control, act as the operator. and pay 51% of further costs. 

From the Union Pacific figures, it can be estimated that 
Inspiration now has about $5,650,000 in the property, and 1s obligated for 
the 1975 expenditures of about $129,456 for property paymentB and $36,800 
for assessment work. 'l'he Union Pacific letter-of-intent agreement provided 
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for an extended examination period and an opportunity to check earlier drill 
hole results by drilling. Six holes were drilled; comparisons satisfied 
Union Pacific engineers that the Inspiration work had been accurately done. 
All Union Pacific projections were based upon copper at 56¢ per pound, and 
calculations shovled profitable operations 't'1ith a reasonable payout period. 
The agreement is reported to have been terminated when Union ·Pacific proposed 
changes 1n the terms, and Inspiration refused. 

Off the record, Inspiration is now badly in need of cash, and is 
threatened with an active takeover attempt by the Crane Company. Inspiration 
has been seeking cash through sale of treasury stock in an amount equal to 
about 10% of the 2,439,059 shares issued; 22,200 shares are held in the 
treasury. Several organizations have been invited to make an overall review 
of the Inspiration ore reserve position and future prospects for consideration 
of such a purchase. Homestake engineers have recently conducted a review at 
Inspiration. At first glance, a stock purchase might be attractive, as the 
Inspiration ore reserves are reported very large and the Christmas property 
should eventually be a large 10\1 grade copper operation. Anaconda holds about 
28% of Inspiration stock, and the Inspiration management undoubtedly feels 
that with another 10% in friendly hands, a takeover attempt would not be 
successful. 

Inspiration has had, in recent years, more than its share of 
technical operating difficulties. The necessity for elimination of air 
pollutants at the old smelter caused the erection of a largely untested, 
new electric smelting furnace which has been plagued by many breakdowns. 
The great expenditure at the new smelter plus ·thelower production caused 
by the delays and decreased copper prices have brought on a very difficult 
period for the Company. It is my belief that all available competent staff 

-will be needed to manage Inspiration and future Christmas operations. For 
that reason, it is suggested that any agreement reached on the Sanchez should 
vest control with National Bulk, and operations be divorced from Inspiration 
supervision. 

As the total pounds of copper indicated at Sanchez are substantial, 
a type of joint venture agreement might be the only feasible approach. Poss
ibly the offer of a loan to Inspiration of an amount approaching its investment 
in the Sanchez property might be sufficient to influence an advantageous agree
ment, at this time, for future exploitation of the Sanchez reserve. Suchan 
agreement might provide that, if a third party entered as the operator, such 
as a well financed Canadian or international group, both National Bulk and 
Inspiration would sell equivalent percentages of their interests to the 
proposed third party. 

The local Inspiration management was most cooperative, and made 
the very comfortable guest house available during my visit. Mr. Jack Eastlick, 
resident geologist at Inspiration. supplied all of the information in reports 
and maps, and accompanied me to the property on April 4th. 

RBM/lh 
Encl. 

Yours very truly, 

Roland B. Mulchay 

. I , , 



INTRODUCTION 

Report on 

RECONNAISSANCE EXAHINATION 

SANCHEZ COPPER PROPERTY 
Graham County, Arizona 

OWned by 

Inspiration Cons. Copper Company 

The information contained in the following report was obtained 
from 1.ncomplete examination of reports, drill records and maps at the offices 
of the Inspirati.on Consolidated Copper Company at Inspiration, Arizona from 
March 31 to April 5, 19/5, and during a brief visit to the Sanchez property 
on April 4th. About ten years .ago the prospect .las visited by the writer, 
and then available drilling data were reviewed. 

LOCATION AND PHYSICAL FEATURES 

District, 
Safford. 
6 South. 

The Sanchez copper property is located in the Lone Star "Mining 
Graham County, Arizona, about eleven miles by road northeast of 
The claims ere situated in Sections 25. 26, 35 and 36, Township 

Range 27 East. Salt River Base Line~ 

Safford is a thriving agricultural community of about 6000 people 
1n the CUa River valley. The to~m is on Highway 60 - 70, and is served by 
the Bowie - Globe branch of the Southern ~acific Railroad. A siding at 
Solomonville, east of Safford, and about nine miles from the property. would 
be available for freight shipments. 

The claims are located near the southerly end of the Gila Moun
tains 1n rolling topography '-lith higher basalt covered hills to the east 
ana north. The present surface at about the 3200 ft. elevation is some 
150 ft. above the Gila River valley elevation, and about one mile north of 
the valley boundary. 

climate may be classed as temperate although high t~eratures 
are common in summer; there would be no ordinary interruption of year round 

,operations. Rainfall is about 8.5 inches per year; there is sparse desert 
type vegetation. Adequate water supply 1s reported available trom 'vells in 
the valley at the Grijalva farm and the state lease. A power line reaches 
the property, and a pm-1er supply for a large operation io reported available. 
There is no nearby source of timber. Supplies for mining operations would 
come from Tucson, Arizona and El Paso, Texas. Safford would be the residence 
for employees, though housing is reported scarce. 

The road from Safford passes the hard surface Safford airfield 
where air - radio communications are installed. A gravelled airstrip has also 
been established at the property. 

There is no equipment in the mine area, and only limited material 
at the test leaching site. An adequate office buUdingfor exploratory wqrk 

I 
I 
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is located near the river. Good graded roads reach all parts of the property. 
Core from the drill holes is stored in two old buildings near the river. 

HISTORY AND RECENT DEVELOPMENTS 

Prospecting and very small scale copper ore production have been in 
progress at the Sanchez property since 1899. In 1964, Harpoon, Inc., a sub
sidiary of United ~l1c1ear, started active exploration of the area, and 1n 1969 
the property ~;ras acquired by Inspiration Consolidated Copper Company, which 
has corporate head,,!'.larters at Morristown, N. J., and mining operations at 
Inspiration and Christmas, Arizona. Except for continu1.ng advance royalty 
payments on the Carpenter lease, by the end of 1975 almost all property pay
ments will have been completed by Inspiration. 

The Lone Star distrt'ct will be the next large scale mining center 
in Arizona. In the late 1950's Phelps Dodge Corporation started exploration 
in an area about nine mHes north,vest of the Sanchez, and has had outstanding 
success. 1\.,.0 deep shafts and connecting crosscuts .::re nm~ being driven to 
test drill1.ng results, end to prepare a lar:se underground mining project for 
production. Reserves are reported by that company to be 400 million tons of 
0.72% copper; it is stated informally that a substantial part of t~is reserve 
will average 1.0% copper. . 

About five miles northeast of the Sanchez, since 1955 Kennecott 
Copper has explored and partly developed a very large. mixed oxide - sulphide 
copper deposit. It is reported that Kennecott will re-evaluate this deposit 
since the success by Phelps Dodge in deeper eXploration. 

Essex International and T~me Mining are also now conducting 
. drilling exploration projects in the district. 

In 1973-74 Union Pacific Mining Company by letter of intent arranged 
an option period on the Sanchez ground which would have developed into a joint 
venture agreement with Inspiration. Six holes were drilled to check Inspiration 
results. and the project was reconnnended by Union Pac1f1.c geologists. Hodifi
cations of the original agreement were sought by Union Pacific; rejection by 
Inspiration brought abandonment of the agreement. 

Data on the Sanchez has recently been revie-wed by Kennecott, Home
stake, Phelps Dodge and W. R. Grace. The 1l0me3tal~ e review was perfunctory as 
regards Sanchez; principal emphasis was upon investment in Inspiration itself. 
W. R. Grace is reported to have made an offer for a joint venture agreement 
on April 2nd. 

PROPERTY 

By purchase and location, Inspiration holds 368 unpatented claims, 
of which 16 are being presented for patent. There are also 200 millslte claims 
which cov~r some lode locations; these locations will be dropped when the 
mll1sites are patented. Eighty nine acres of valley land are being purchased 
from Mr. P. Grijalva on small yearly payments ($12,000 plus interest to be 
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paid after 1975). and 240 acres are held on a state commercial lease in the 
valiey. Ten acres are leased from Hr. M. Sanchez. 

Assessment work aggregating $36,800 must be done in 1975; that 
under the provisions of the Carpenter lease should be accomplished by June 30, 
1975 and the remainder by September 30th. Property payments, including the 
Carpenter lease advance royalty, amount to $129,456 for 1975. 

The Carpenter lease provides for a royalty of $0.007 per pound of 
copper produced, or a minimum advance of $100,000 per year. The Grijalva 
payments ere at the rate of $3,000 per year. 

GENERAL GEOLOGY 
, 

In the Lone Star district an older series of volcanic rocks, largely 
andesltic tuffs and agglomerates, are overlain by recent basalts and a~sociated 
late volcanics. Quartz monzonite intrusive stocks and dikes, and closely re
lated, slightly younger, fin~ grained acid intrusive rocks cut irregul~rly 
through the older volcanic series. The o~e deposita appear to be closely 
related to the quartz mODzonite and later intrusives. 

SANCHEZ PROPERTY 

At Sanchez, dikes and 6tcck--l:!.ke masses of coarse, biotite-rich 
quartz monzonite porphyry cut steeply through the andesites. Late, narrow 
dike-like acid intru~ives, probably rhyolitic, cut both quartz monzonite and 
andesite:;. and appear related tc irregular pebble-dike type breccias which 
cut monzonite and andesites, often near the contacts. Although the geologic 
notes on the drill holes are not specific, stronger ~ineralizatlon may have 
occurred near these breccias. 

About 250 ft. northwest of the Carpenter shaft at surface, there 
1s a poorly exposed breccia, possIbly part of a breccia pipe structure, about 
75 by 100 ft. in area; the southern ~~tension is covered by recent alluvium. 
Three drill holes, E-1, 401 and 403 in the immediate area of this breCCia, 
contain much stronger copper values than generally cut in the other drill 
holes. The breccia has been cut on the Carpenter shaft 200 level, and large 
boulders of it can be seen in the stockpile at the leach t est area. Fra~nents 
of ccarse quartz monzonite are engulfed in fine grained, dense, gray, probably 
rhyolitic rock with fine quartz phenocrysts. Both rock types are ~eakly 
brecciated, and sealed with irregular iron oxides, some quartz, and erratic 
copper oxide mir.erals. The fine grained rocks are cut locally by six inch 
stringers of glassy quartz with prominent lacing of oxide copper seams. The 
down,.,srd extension of this possible breccia pipe structure has not b·een 
delimited. 

As indicated by steep dr1ll holes at Sanchez, thick, but highly 
variable, zones of oxide copper minerals with prominent iron oxides are cut 
near surface and extend to depths of more than 1200 ft. The principal copper 
oxide minerals reported are chryaocolla (CuSi03.2 H?O) with considerable 
tenor1te (CuO), and aome malachite. cuprite and chalcanthlte. A zone of 
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strong native copper often occurs near the base of the oxide section, and 
suggests there may have been late oxidation of a pr~11ously secondarily 
enriched chalcocite (Cu2S) zone. 

Recent faulting, probably of relatively small displacement, appears 
to have influenced near surface oxidation. and may offset both oxide and under
lying sulphide mineral zones. 

Below the oxide copper sections there are localized strong sulphide 
copper minerals in seams and disseminations af>sociated with pyrite. The sulphides 
are generally of primary origin and include chalcopyrite, prominent bornite, 
and little molybdenite. Quartz occurs in seams with the sulphides f and there 
are numerous late calcite seams. A few drill hole:> ShOll some chalcocite en
richment below the oxide zone. Additional exploration may disclose more of 
this type of mineral than indicated to date. 

There is a small, but possibly important, gold and silver content. 
indicated by incomplete as say data, but mineral relationships have not been 
determined. 

Distribution of alteration zones is masked by the intense oxidation 
features, and has not been clearly developed. There is some evidence of an 
outer chlorite zone with pyrite; clay alteration and sericite are noted, but 
the limits are not dear-ad. ~trong , second 03tagt! fine biotite i s ·.o1idely dis
tributed but, again, t11e lir.lit<l l!rc not determined. Although late biotite 
alteration has not been widely described in the geologie literature on copper 
deposits, it is an important and promillent alteration feature at El Ten1ente 
1n Chile;. at Pachon, Argentinaj at Cananea and Nacozari in Mexico, and at Ray 
tn Arizona. It is not unlikely that. much of the inlenne ser.icite alteration 
described at various large copper districts is the result of breakdolm of 
second Btage biotite. 

Much of the Sanchez surface, and partly over the presently recognized 
copper metallization, is covered by recent alluvi~n to the south ~nd west and 
by basalt on the higher hills to the east. There are thus possibilities that 
separate areas of intrusive activity. mineralization and brecciation may be 
concealed in the vicinity. 

DRILLING AND DEVELOP11ENT 

At Sanchez~ exploration and development have been by the Carpenter 
shaft and a short underground level at 200 ft. belo>" surface, l-:hich could be 
easily made acceSSible, and by steep diamond drill holen. To date 133 holes 
have been ur1l1ed, some to depths of more than 2000 ft. The deeper holes have 
been surveyed, and some show tdde variations from the vertical. Many holes 
have not been surveyed; geologic and assay data~e very difficult to interpret 
1n these sections. 

The holes total more than 200,000 ft. 1n length. Core recovery has 
been very good, and checks made by Union Pacific geologists indicated assaying 
and sample preparation had been done competently. Most of the core is reported 



.-----------:--------- ----- --------------- - ----- - - ------ ~-.-~ -

. . 

p. s 

to be available for review. 

In the early drilling programs emphasis was placed on oxide copper 
development. More recently, increased attention has been given to underlying 
sulphide copper possibilities. Several old holes have been deepened and others 
drilled into the sulphide zone. It does not appear that the sulphide possi
bilities have yet been fully explored, laterally or at depth • 

• nIDICAT]D RESERVE TONNAgES 

~IDE COPPEll 

Computer designed open pit models prepared by Inspiration indicate 
79,363,000 tons @ 0.36% oxide copper could be mined from an open pit \~ith a · 
1.49:1 uaste to ore stripping ratio; 0.2% copper was used as a cutoff grade • 

. ' 

A careful check of these calculations was made by Union Pacific 
geologists and their outside consultants. Three particular benches \"lere 
selected :lnd rece·rve blocks ~'lere individually calculated. Using the Union 
Pacific figures for the benches, s=trapolation to the Inspiration design "'ould 
have shown a total of 86,000,000 tons at 0.35% copper. 

. 
A later independent estimate by Union Pacific and consultants 

d~leloped a new oAide pit design ~nlich showed a total of 116,000,000 tons at 
0.368% o~tlde copper, and a stripping ratio of 1.8:1; a 0.2% copper cutoff was 
also used. 

A recent computer study of better -grade oxide reserves, directed 
to estimate a tonnage of better grade material, showed a total of 30,520,000 
tons at 0.50% oxide ~opper bet,-]een the 3200 and 2700 ,=levation benches. 

-Most of this reserve ,.;ould fall within the limits of the designed pit. Thus, 
an operation could be started on better grade material to amortize plant and 
stripping costs more rapidly than by use of calculated average grade reserves. 

SULPHIDE COPPER 

The Inspiration geological department, using available sulphide 
cata, has calculated a sul~hide reserve on benches from 2600 to 900 ft. 
elevation, without regard to open pit deSign, which shO\~ed a total of 52,737,000 
tons at 0.45% copper, using a 0.3% copper cutoff. They believe that this 1n
dicnted reserve might be greatly increased by further exploration. Probably 
much of this tonnage would not be available for open pit ~'traction. 

There is an appreciable low grade gold and silver content sholm by 
scattered analysis of copper 8smples. Statistical analysis by Inspiration 

.1ndicates that this may average 0.007 oz. gold per ton, and 0.085 oz. silver 
per ton. The assay data is incomplete, and the mineral relationships are 
unknown. However t . it appears that an important cred it in precious metals 
might be recovered from the sulphide ores. It is unlikely that such credit 
would be obtaincrJ in a leaching operation. Data on the molybdenum content is 
inconclusive, and the possible molybdenum recovery may not be sufficient to 
deserve consideration. 
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tLETALLURGY 

Inspiration has conducted bulk sulphuric acid leaching tests at 
the property on the oxide materials. A start was made l-lith straight heap 
leaching; this was modified by tests of leaching techniques developed at 
Manguls, Rhodesia, which were considered successful. 

In the leaching tests, material obtained frCim the Carpenter 200 
level, "1ith some surface material, ,.,as blended to obtain a grade of 0.3670 oxide 
copper, and crushed to -it mesh. Fines were ranoved. Tests 't-lere initially on 
small lots, but finally a 5000 ton lot was leached on a st'ed.ally constructed 
concrete pad \-lith asphalt facing. After a 21 day leach period. a 61% recovery 
was obtained. In this process, copper l-lould be ranoved from the leach solu
tions by solvent extraction, as determined by tests by General MUls t follmvec1 
by electro-winning to cathode c~pper. The abundant sulphuric acid now being 
made by copper smelters in the Southwest Ghould insure supply of this reagent 
at reasonable cost in the future. 

The writer beHeves that additional testing, vlith probably inci
cated increased plant investment, Y,01ould shmIT substantially better recoveries 
at costs which would be economic. The Union Pacific investigation in 1973-74 

, indicated the Inspiration test leaching opera,tion would . be economic at 56¢ 
copper. 

CONCLUSIONS AND RECOMMF.NUATIONS ..... - .._-
The impressive indicated Im-l grade copper reserve at the Sanchez 

property. much of which would be available for low cost, open pit mining 
operations, des erves close conziderntion as a future economic resource. In 
the expectation that the pri~e of copper, during the projected twenty year 
life of the enterprise at 20,000 tons per day and a start-up date some years 
in the future, w'l11 be at least from 20 to 30% higher than the present 63¢ 
price, the exploitation of the Sanchez deposit ·could be a ver"J profitable 
Venture. 

Present exploration has not eliminated chances for substantial 
increases in 10'(-1 8rade sulphide reserves. There are very long chance possi
bilities for discovery of higher grade primary ores related to the small 
'breccia exposed at surface ,and partly explored by three drill holes. This 
area could be further explored by deep, inclined holes from surface. 

If satisfactory business arrangements cnn be mad e '-lith the Inspir-· 
ation Company, it is recommended that a joint venture agreement be made with 
provision for an option period for a geological e~amination of drill records 
and cores, and additional drilling. If these investigations have favorable 
results. further metallurgical testing would be 1n order. 

RBM/lh 
April 7, 1975 
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