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INTRODUCTION

The Arizona Department of Mines and Mineral Resources presents herein a report
covering activity in Arizona’s copper industry in the calendar year 1987. A
brief review of operational highlights reported by the major developers and
producers in the State, market and price developments that affected copper
production and discussions of Arizona severance taxes on metalliferous
minerals are included.

The contained statistical tables include various production, employment,
inventory, import/export, prices, costs and ore reserve numbers for 1987.
Production of recoverable copper is given for individual mines and by company.
Figures showing the importance of copper in the mining industry are provided,
as are data on the by-products of copper mining; gold, silver and molybdenum.
In addition, historical compilations are included for leach copper, average
grade of ore produced, percent copper recovered, open pit mine stripping
ratios, and employment and earnings. Additional compilations indicating
refined copper inventories in and out of the United States and average copper
prices by month from 1978 through 1987 are provided. Also included are tables
showing designed mine capacity and copper reserves in Arizona plus average
copper cash production costs for the United States, 1982-1986.

The Department maintains extensive reference libraries in its Phoenix and
Tucson offices concerning the copper industry in Arizona. These repositories
include information on individual mines and mining companies, United States
Bureau of Mines and United States Geological Survey publications, other
professional publications and periodicals and earlier editions of this report.
Additionally, experienced mining engineers are available for consultation, at
no charge, on matters germane to the minerals industry. Office hours are 8
a.m. to 5 p.m. on all non-holiday weekdays.
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PRODUCING COPPER PROPERTIES
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COPPER PRODUCTION IN ARIZONA - 1987

Arizona’s copper industry produced 862,034 tons of copper in 1987 (Table
I). This is a decrease of 1.6% below 1986 and 19.6% below the record
production of 1981 (Table IX). Arizona’s share of the United States total was
61.4% (Table XXIV).

The gross value of non-fuel mineral production in Arizona in 1987 was up
13% over 1986 to $1,783,380,000 (preliminary) (Table X). Copper production
represents 76% of this total and the by-products of copper production (gold,
silver and molybdenum) represent an additional 5.4% (Table IX). The total
contribution of the copper mines was therefore 82.3% of the gross value.

Copper was produced by 5 companies from 12 properties in 1987 and
molybdenum was recovered as a co-product or by-product at 5 of these
properties (Tables III & IV). Eight properties produced 98.6% of Arizona’s
copper and 3 produced 93.7% of the molybdenum. The Morenci-Metcalf mine of
Phelps Dodge 1led in copper production with 30.8% of the total and the
Sierrita-Esperanza complex produced 57.2% of the molybdenum.

More than 170,000 tons of copper representing 19.8% of the total was
produced by Tleaching in 1987. Solvent extraction-electrowinning produced
almost 135,000 tons of cathode copper from these leach solutions. The
remaining 36,000 tons were precipitated as cement copper (Table I).

Stripping of waste, including some leachable material, was accomplished
at the 8 operating open pit mines during 1987. The weighted average of the
stripping ratios - waste to ore - was 1.21 to 1 (Table VIII). This 1is an
increase from .96 to 1 in 1986 that probably indicates normal long range mine
planning.

The weighted average grade - percent copper - of sulfide ores mined in
1987 was .58% copper (Table VI). This is lower than the average of the 1last
10 years and reflects the confidence of the copper industry.

The estimated capacity to produce copper at each of Arizona’s principal
operations totals 1.042 million tons annually (Table XI). By this estimate
the mines, concentrators and leach facilities operated at 83% of capacity in
1987.

The copper reserve base in Arizona by company and property is estimated
in Table XIII. The reserve base as defined in "Mineral Facts and Problems"
1985 Edition, Bureau of Mines Bulletin 675, page 3, includes those resources
that are currently economic (reserves), marginally economic (marginal
reserves) and some of those that are currently sub-economic (sub-economic
reserves). The many technical, political, social and economic variables
render a listing of actual economic reserves inappropriate.



1987 OPERATIONS SUMMARY

Operating Properties

Operating Companies

Operating Smelters

Ore Mined (Includes some oxide)
Ore Milled (sulfide)

Waste/Overburden Removed
(includes some leach material)

Average Stripping Ratio
Copper Produced
From Sulfide Ores
Average Grade
From Leaching
SX-EW
Precipitation
Molybdenum Produced
Silver Produced
Gold Produced
Average Employment
Average Annual Wage

Productivity

12
<
3
166,113,000 tons
146,016,000 tons

182,460,000 tons
1.21:1

862,034 tons 61.4% of U.S.

691,113 tons 80.2% of AZ

.58% copper

170,921 tons 19.8% of AZ

134,953 tons 79.0% of Leached

35,968 tons - 31.0% of Leached
25,861,000 pounds
3,217,000 troy ounces
48,991 troy ounces
10,340
$28,946

120 pounds of copper per man-hour

11.5 tons of ore per man-hour



STATUS AND PROGRESS

In 1987 the trends started in 1985 and pursued through 1986 continued.
At the start of the year the price remained low and the only hope for survival
appeared to be cost reduction. The continued decrease in stocks had Tlittle
effect on the price until it became apparent that there was no excess
production capacity that could be brought on 1ine quickly. By the end of the
year the price was well over a dollar a pound and seemed to be stabilizing.
Although high prices were welcome they elicited no rush to develop any major
new domestic properties because of the planned expansion of foreign
production. Such projects as the Escondida porphyry in Chile which is
expected to add over 300,000 tons of copper to the market in 1991, among
others, keep the domestic producers conservative. Meanwhile 1988 appears
destined to be a banner year.

No producing properties were shut down in 1987, nor were any developed
or reactivated. Virtually all, however, were able to establish long term
mining plans with some degree of confidence.

OPEN PIT MINING

The majority of the copper is produced by open pit mining methods. So
far most of the improved efficiency has been the result of consolidation,
preplanned maintenance, scheduling and utilization of equipment. The computer
dispatching at Morenci is but one example of this. Now, however, major
changes in operating methods are being considered.

At Morenci, Phelps Dodge has gone from an all rail haulage system to a
system using trucks to service the shovels and haul to in-pit transfer points
for rail haulage to the concentrators and distant dumps. With the purchase of
the conveyor system from Anamax’s closed Twin Buttes mine, rail haulage will
be phased out completely.

Magma has brought its open pit mine for the oxide ore overlying the main
sulfide orebody at San Manuel on line and it is now in production.

Cyprus has acquired Duval’s properties and is increasing production at
the Sierrita-Esperanza property to add to its continuing production at Bagdad.

Asarco purchased the Ray Mines Division from Kennecott to supplement its
in-house production of concentrates to feed its Hayden Smelter.

UNDERGROUND MINING

At San Manuel, the only operating underground copper mine in Arizona,
Magma is showing signs of optimism by continuing to invest in the development
of the Kalamazoo ore body. Development of Asarco’s underground ore body at
Sacaton and Phelps Dodge’s Safford property has been suspended indefinitely
and no other underground development is under consideration in Arizona.



STATUS AND PROGRESS (CONT)
IN-SITU MINING

In-situ leaching of rubbleized copper bearing material remaining in mined
out underground stopes has long been practiced in Arizona. At San Manuel,
Magma is developing a more formalized program of leaching mined out block
caving stopes and is approaching production status. During the last few years
all of the production from the Lakeshore property has been from a similar
system developed by Noranda. Cyprus is continuing this project as well as the
tests initiated by Noranda into in-situ leaching of non-rubbleized or virgin
ground. Kocide Chemical is also planning to produce copper from the Van Dyke
property at Miami in this fashion, taking advantage of the test work conducted
by Oxymin.

The U.S. Bureau of Mines is funding tests of in-situ leaching of virgin
ground in Arizona. Science Applications International Corporation has been
awarded a contract to identify analytical procedures and develop computer
algorithms that could be used to select the best in-situ mining method for any
specific copper oxide deposit. Cyprus is cooperating in this study at Cyprus
Casa Grande (Lakeshore) and Asarco is cooperating at the Santa Cruz property
near Casa Grande. The Santa Cruz ore body is a deep seated oxide deposit
which is owned by Asarco and Freeport McMoran on a 50-50 basis.

CONCENTRATION

The overwhelming majority of copper mineralization in Arizona is of the
sulfide type and is not amenable to leaching without extraordinary means.
Inspiration has had success with its heap leach-ferric cure process on mixed
oxide-sulfide ores and Kennecott pioneered the use of bacteria to convert
sulfides to oxides in low grade dumps. However, as shown in Table I, about
80% of the copper was produced by the flotation method of concentration. In
addition much of the leached copper produced is from dumps of "waste" which
was stripped from open pit mines to provide access to sulfide ore. Another
aspect of the flotation process that makes it viable at some properties is the
recovery of molybdenum by selective flotation. Molybdenum provides a
significant portion of the revenues from some properties. Also, any precious
metals in the ore follow the copper through the flotation process and smelting
to the electrolytic refinery where they can be recovered from the anode
slimes.

There are currently 8 flotation concentrators in operation in Arizona.
Asarco is operating 2 - Ray and Mission, Cyprus is operating 2 - Bagdad and
Sierrita, Magma is operating 2 - San Manuel and Pinto Valley and Phelps Dodge
is operating 2 at Morenci-Metcalf. Five are on standby. They are Asarco’s at
Silver Bell, Cyprus’ at Mineral Park and Esperanza, Inspiration’s at Miami and
Phelps Dodge’s at Ajo.

Although efficiency is constantly being improved, the flotation process
is not cheap. It requires crushing and grinding the ore, separation of the
ore minerals from the gangue minerals in the flotation cells, smelting the
concentrate and refining the copper anodes from the smelter. The most
significant development in flotation is the column flotation cell being
installed in most concentrators.



STATUS AND PROGRESS (CONT)
SOLVENT EXTRACTION

Traditionally the copper produced from leach solutions has been extracted
by the cementation process (precipitation from solution by the replacement of
copper in solution by metallic iron). This has been a source of relatively
cheap copper but the cement copper produced must be smelted and refined along
with the flotation concentrates.

During the 60’s Ranchers Exploration and Development Corporation
pioneered the use of solvent extraction-electrowinning to produce copper from
its Bluebird property near Miami. The obvious advantage of this method is
that cathode copper of salable quality can be produced directly from Tleach
solutions. Smelting, with its pollution problems, and further refining are
therefore not required.

During the relatively good years experienced by the industry after
Ranchers’ introduction of solvent extraction-electrowinning, interest in the
process grew gradually. The disastrous 80’s have prompted an accelerated
interest in it, however. Nine plants operated during 1987, one was moved from
Cyprus Johnson to Cyprus Sierrita and the plant at Morenci came on 1line.
Several expansions or new plants are planned and the cementation process is
being phased out except as a subsidiary method.

SMELTING

Of the 6 smelters remaining in Arizona in 1987 only 3 operated. Asarco’s
Hayden smelter and Inspiration’s smelter at Miami have been brought into
compliance with air pollution constraints and Magma’s smelter at San Manuel is
being retrofitted with an OutoKumpu flash furnace to bring it into compliance.
The Ray smelter at Hayden that Asarco acquired from Kennecott met all
significant environmental constraints when last operated in 1982 and is
available if needed. Phelps Dodge’s smelters at Ajo and Morenci will require
extensive retrofitting before they can be operated and their smelter at
Douglas has been permanently shut down in Tieu of retrofitting. Phelps Dodge
is shipping concentrates to is Hidalgo smelter at Playas, New Mexico and to
the Chino smelter at Hurley, New Mexico that was recently acquired from
Kennecott. Excess concentrates are being sold.

As an alternative to smelting, Cyprus Casa Grande is planning to
reactivate the Roast-Leach-Electrowinning (RLE) plant built by Hecla at the
Lakeshore property. In this process flotation concentrates are roasted to
make them acid soluble, leached with sulfuric acid and salable cathode copper
is extracted from solution by electrowinning. Acid is produced from the
roaster gases and the process is essentially pollution free. A portion of the
concentrates from Sierrita will be processed at this plant.

PROGNOSTICATION

An advantage of publishing the 1987 report so 1late, for which I
apologize, 1is that hindsight can be used to produce the 1988 "forecast". I
will not take advantage of that but will instead try my luck at forecasting
1989.



STATUS AND PROGRESS (CONT)

Suffice it to say that 1988 brought broad smiles but furrowed brows to
the industry. While the high prices of copper being experienced bring welcome
relief, they also raise the spectre of "substitution". Once a market is Tlost
to another commodity, it is very difficult to reclaim. However, with the
predicted demand, the current worldwide production capacity and the expected
expansion of that capacity over the next few years, the price of copper should
remain at a level that is not conducive to substitution. Any upset in the
world economy whether inflationary or recessionary will bring difficult times
back to the industry, however.
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ASARCO INCORPORATED

Corporate Headquarters - 180 Maiden Lane, New York, New York 10038 - Phone
(212) 669-1000

Tucson Office - 1150 N. 7th Ave., P.0. Box 5747, Tucson, Arizona 85703 -
Phone (602) 792-3010

The Tucson office houses the Southwest Mining Department, the Mining
Department/Corporate Office, the Mineral Beneficiation Department, the
Exploration Department, the Acid Sales Department and the Department of Safety
and Technical Employment.

During 1987 Asarco’s Arizona operation consisted of a major copper
smelter at the Hayden Unit 2 major open pit mines at the Mission and Ray Units
and a dump leaching/cementation operation at the Silver Bell Unit. Asarco now
produces 60% of the feed to its smelters and with the increased production at
the Mission complex it will be able to produce 67%.

Asarco and Freeport McMoran, its partner in the Santa Cruz deposit seven
miles west of Casa Grande, will participate with the U.S. Bureau of Mines in
an in-situ leaching experiment. This large deep seated deposit will be used
to determine the feasibility of in-situ leaching of undisturbed virgin ground
and to develop a data base for application to other suitable deposits.
Hydrologic studies will be followed by the design and development of the leach
field and the design of the pilot solvent extraction-electrowinning (SX-EW)
plant.

Asarco also holds major reserves at the Chilito north of Hayden, at
Helvetia, east of the Mission Complex and at Sacaton East.

In 1987 Asarco continued its corporate restructuring and cost reduction
programs and has begun to realize the benefits. The consolidation and
additional reserves at the Mission Complex, the modernization at Ray and the
acquisition of the Helvetia reserves places the company in a strong
competitive position.

Hayden Unit - Box 98, Hayden, Arizona 85235 - Phone (602) 356-7804

The Hayden Unit consists of an INCO flash furnace smelter rated at
940,000 tons of charge per year for an estimated production of 175,000 tons of
blister copper. An acid plant rated at 2,800 tons of sulfuric acid per day
keeps sulfur dioxide emissions within air quality restraints.

Although with the acquisition of Ray and the increased production at
Mission, Asarco will provide about two thirds of its smelter feed, the company
will still fill its traditional role as a custom and toll smelting company.
The capacity at the Ray smelter is available if needed.

Mission Unit - Box 111, Sahuarita, Arizona 85629 - Phone (602) 791-2920

The Mission Unit consists of the consolidation of the Mission,
Eisenhower, San Xavier, and Pima open pit mines into one Tlarge open pit



ASARCO INCORPORATED (CONT)

referred to as the Mission Complex. Also included is the smaller San Xavier
North pit. The acquisition of the rest of the Eisenhower in April and of the
Mineral Hill deposit adjacent to the Pima section of the open pit Tate in 1987
increased reserves and facilitates further efficiencies in pit design and mine
planning.

Mining 1is conducted by electric shovels with truck haulage to the
primary crusher and waste dumps. Some areas of the pit are back to final
limits allowing some waste dumping in pit. The stripping ratio in 1987 was
1.05:1, waste to ore.

The concentrator capacity is being increased from 29,000 tons per day to
41,000 tons per day. This is being accomplished by lengthening the 10.5 foot
diameter ball mills from 15 feet to 18 feet, installing 2 new ball mills
salvaged from the Sacaton mill, converting some of the cleaner flotation cells
to roughers and installing six 8x52 foot column flotation cells for cleaners.

Ray Unit - P.0. Box 9, Hayden, Arizona 85235 - Phone (602) 356-7811

The Ray Unit consists of an open pit mine, dump leach and heap 1leach
operations and a SX-EW plant at Ray and a 26,000 ton per day concentrator at
Hayden. The 400,000 ton per year smelter and 900 ton per day acid plant at
Hayden are on stand-by status.

Mining 1is conducted by electric shovels supplemented by front-end
loaders utilizing truck haulage. The production rate is 100,000 tons per day
of which 26,000 tons are sulfide ore sent to the mill, 10,000 tons are
silicate ore which is crushed and sent to the leach heaps and the remainder is
low grade sent to leach dumps or waste sent to waste dumps. The mine plans
are predicated on the sulfide operation and therefore silicate ore is
stockpiled when in excess and fed from the stockpile to the crushers when
short.

Sulfide ore is hauled to the primary crusher at Ray where it is crushed
and transferred to trains for the 20 mile haul to the mill.

Silicate ore is hauled to the primary crusher then further reduced to
minus 3/4 inch by secondary and tertiary crushers. It is then transported by
conveyor where it is agglomerated with sulfuric acid while in transit to the
heap leach area. Final haulage and placement on the heaps is by end-dump
trucks.

Low grade muck is hauled to prepared leaching areas and non-mineral muck
is hauled to waste dumps by end dump trucks. A1l Teach solution are now fed
to the SX-EW plant.

Previously stockpiled native copper ore is being reclaimed and fed to
the mi1l in small proportions as is smelter slag.

New tailings dams are being built on the west side of the Gila River
across from the present tailings dams.
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ASARCO INCORPORATED (CONT)

Silver Bell Unit - Marana, Arizona 85653 - Phone (602) 622-6551

The Silver Bell Unit consists of an open pit copper mine and an 11,000
ton per day concentrator that are both on stand by status. The dump leaching
operation and precipitation plant are in operation.

11




CYPRUS MINERALS COMPANY

Corporate Headquarters - 9100 E. Mineral Circle, P.0. Box 3299, Englewood,
Colorado 80112 - Phone (303) 643-5000

Cyprus has continued to grow. In July of 1987 it added Noranda's
Lakeshore property south of Casa Grande as Cyprus Casa Grande. In March 1988
they entered into a 15 year lease of the Twin Buttes property formerly
operated by Anamax and in July 1988 they acquired the entire Inspiration
property at Miami including the mines, concentrator (inactive), SX-EW plant,
smelter, acid plant, electrolytic refinery and rod plant. Cyprus was the
third Tlargest producer of copper in 1987 and with the new acquisitions it
should move into the second position. It will continue to be the Tlargest
producer of molybdenum.

In addition to 1its copper-molybdenum properties, Cyprus operates
Arizona’s largest gold mine, the Copperstone north of Quartzsite, and has
entered into a joint venture agreement with Magma to explore the old Mammoth
mine, which 1is a part of Magma’s San Manuel property, as a possible gold
operation. Cyprus would be the operating partner.

Cyprus Bagdad - P.0. Box 245, Bagdad, Arizona 86321 - Phone (602) 633-2241

The Bagdad operation consists of an open pit copper-molybdenum mine, a
54,000 ton per day concentrator, a dump leach operation and an SX-EW plant.
Copper concentrates were shipped to Inspiration, Magma and Japan during 1987
and the SX-EW cathodes and molybdenum oxide are sent directly to market.

Mining is conducted by electric shovels using truck haulage to the
primary crusher and dumps. The stripping ratio in 1987 was 0.77 to 1, waste
to ore.

The sulfide ore is transported from the primary crusher at the mine, a
distance of 6,400 feet to the coarse ore stockpile at the concentrator, by
conveyor belts. There it is crushed further, ground by autogenous and ball
mills and copper and molybdenum concentrates are produced. Column cells are
utilized in the molybdenum flotation circuit.

Dual process ore (sulfide ore with an unusually high oxide content) s
placed in heaps and leached for 60 days before being sent to the concentrator.

Pregnant solutions from the Teach dumps are collected behind dams and
pumped to the SX-EW plant at approximately 1.8 grams of copper per liter. The
barren solutions are returned to the dumps after the copper has been
extracted.

Cyprus Casa Grande - P.0. Box C-9, Casa Grande, Arizona 85222 - Phone (602)
623-1539

The Casa Grande operation consists of an in-situ leaching operation and
an SX-EW plant. The block caved stopes in the oxide orebody are being leached
and development of a leaching operation in virgin ground is underway using

12
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CYPRUS MINERALS COMPANY (CONT)

high pressure pumps to inject sulfuric acid solution into holes drilled from
the old underground workings. Pregnant solutions are collected in sumps
underground and pumped to the SX-EW plant.

The vroasters and acid plant of the Roast-Leach-Electrowinning (RLE)
plant built by Hecla have been refurbished and should be in operation in 1988.
Cyprus plans to treat concentrates from Sierrita at the plant. The pregnant
solutions will go to the SX-EW plant and the acid produced from the roaster
gases will be used for the leaching operations.

Cyprus Mineral Park - P.0. Box 6249, Kingman, Arizona 86401 - Phone (602)

565-2226

The Mineral Park property consists of an open pit copper-molybdenum mine
and a 15,000 ton per day concentrator which are both on stand by status. The
dump leaching operation and the precipitation plant are in operation and some
in-pit leaching is also being conducted.

Cyprus Sierrita - P.0. Box 527, Green Valley, Arizona 85622 - Phone (602)
791-2950 & (602) 625-4800

The Cyprus Sierrita property consists of an open pit copper-molybdenum
mine, a 100,000 ton per day concentrator, a ferromolybdenum plant, a rhenium
plant, a dump leaching operation, precipitation plant and an SX-EW plant. The
Esperanza pit and 17,500 ton per day concentrator were inactive during 1987
with the exception of the crushers that were used to supplement the Sierrita
mill crushers.

Mining is conducted using electric shovels and truck haulage to the
crushers and dumps. The stripping ratio in 1987 was 0.40:1, waste to ore.
Dump Teaching and precipitation began in the early 1960’s.

When production ceased at Johnson Camp the SX-EW plant was moved to
Sierrita to replace the precipitation plant. Lead anodes, titanium cathodes,
extractants and other equipment and reagents were brought from Battle Mountain
and Anamax to complete the installation and startup.

13



INSPIRATION RESOURCES CORPORATION

Corporate Headquarters - 250 Park Avenue, New York, New York 10197 - Phone
(212) 503-3100

Inspiration Consolidated Copper Co. - P.0. Box 4444, Claypool, Arizona 85532
- Phone (602) 473-7006

The Inspiration properties consist of 3 open pit copper mines
collectively called Inspiration Mines, a 24,000 ton per day concentrator which
is currently on standby status, a 380,000 ton per year electric furnace
smelter, acid plant, SX-EW plant, electrolytic refinery and a 135,000 ton per
year rod plant.

The ore is mined at the rate of 93,000 tons per day with electric
shovels and hauled by truck to high grade, low grade and waste dumps. The
stripping ratio in 1987 was 2.04:1, waste to ore. Leach solutions from the
Tow grade dumps are acidified and passed through the high grade dumps to
produce a pregnant solution containing 5.6 grams per liter of copper to feed
the SX-EW plant. The solvent extraction plant is being doubled in size from
4500 to 9000 gallons per minute to permit the use of Tlower grade solution
without decreasing production.

Essentially all feed to the smelter is either purchased or tolled
material. In 1987, 350,000 tons of concentrates and 67,000 tons of
precipitates were treated. Custom anodes are cast to shapes required by
customer.

The tank house has a combined capacity of 85,000 tons per year of
elecrorefined and electrowon copper and is being expanded to 107,500 tons per
year. Cathodes from both sections are fed to the continuous cast rod plant to
produce 5/16" copper rod on reels holding three and one-third miles of rod
each.

The Reymert mine west of Superior was operated for smelter flux and
contributed 347,000 ounces of silver in 1987.

In  July of 1988, Cyprus purchased all of Inspiration’s copper
properties, plants and equipment to operate under the name of Cyprus Miami.
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MAGMA COPPER COMPANY

Corporate Headquarters P.0. Box M, San Manuel, Arizona 85631 - Phone

(602)385-3100

In March 1987 after nearly 20 years as a wholly owned subsidiary of
Newmont Mining Corporation, Magma once again became an independent
corporation. As such it has continued implementing an extensive expansion and
modernization program to meet all environmental constraints and to become
competitive in the copper market. As part of this program the company housing
in the town of San Manuel is being sold.

Magma’s operations are divided into the San Manuel Division and the
Pinto Valley Division including the Pinto Valley Unit and the Miami Unit. The
original Magma Mine at Superior was closed in 1982 and remains inactive.

Magma also operates a 29 mile railroad from San Manuel and a 28 mile
railroad from Superior. Both connect to the Santa Fe Southern Pacific system.

San Manuel Division - P.0. Box M, San Manuel, Arizona 85631 - Phone (602)
385-3100

The San Manuel Division consists of a block-caving underground copper-
molybdenum mine, a 62,000 ton per day concentrator, an open pit oxide copper
mine, pad leach, in-situ leach, SX-EW plant, an 800,000 ton per year smelter
with a 2000 ton per day acid plant and a 300,000 ton per year electrolytic
refinery and a 150,000 ton per year rod plant.

After development of the grizzly and haulage levels, caving is initiated
by undercutting the ore block. The caved ore is drawn through the grizzlies
to the haulage level. Haulage to the production shafts is by 23 ton trolley
locomotives pulling ten 15-17 ton ASEA cars or fifteen 12-13 ton rotary dump
cars. After hoisting to the surface the ore is hauled by rail to the mill in
100 ton cars in groups of 35 to 40 pulled by 125 ton diesel-electric
Tocomotives.

The 62,000 ton per day concentrator is being modernized by installing
larger but fewer cyclones, by replacing controls with programmable
controllers, by replacing small flotation cells with nine 2000 cubic foot
Maxwell cells and seventy-two 300 cubic foot machines in the rougher circuit
and by replacing conventional cells with column cells in the cleaner circuit.

At the smelter the reverberatory furnaces are being replaced with an
Outokumpu Flask Smelting Furnace. At a design capacity of 3000 tons of
concentrate per day, it will be the largest single furnace smelter in the
industry. An oxygen plant and modifications to the acid plant are a part of
the modernization.

Mining at the Open Pit Oxide Mine is accomplished with hydraulic
excavators and front end loaders and truck haulage to the polyethylene Tined
leach dumps. Copper is recovered from the leach solutions at the SX-EW plant
which uses the ISA process of plating the copper on stainless steel sheets
rather than on copper starter sheets.

15



MAGMA COPPER COMPANY (CONT)

Cathodes from the electrolytic refinery and the SX-EW plant are melted
and cast into continuous rods at the rod plant.

Pinto Valley Division - P.0. Box 100, Miami, Arizona 85631 - Phone (602)
425-7611

The Pinto Valley Division consists of the Pinto Valley Unit and the
Miami Unit. At the Pinto Valley Unit mining is accomplished with electric
shovels and truck haulage to the 60,000 ton per day concentrator. A dump
leaching and a 6000 gpm SX-EW plant are also in operation. The concentrates
and cathodes are shipped to San Manuel.

At Miami solutions from the in-situ leaching of the old Miami Copper

block cave area are treated by SX-EW. The project to slurry and leach the old
Miami Copper tailings is still under development.
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PHELPS DODGE CORPORATION

Corporate Headquarters - 2600 North Central Avenue, Phoenix, Arizona 85004-
3015 - Phone (602) 234-8100

Phelps Dodge is the nation’s largest copper producer. In 1987 it
accounted for one third of the nation’s copper production at its mines in
southeastern Arizona and southwestern New Mexico. In conjunction with its
Arizona operations, Phelps Dodge operates the Hidalgo Smelter near Playas, New
Mexico, a mine at Tyrone and the former Kennecott properties near Silver City,
New Mexico in which it owns a two-thirds interest. These properties
contributed 235,000 tons to Phelps Dodge’s account.

The Chino Mines Branch consists of an open pit copper mine, a 37,500 ton
per day concentrator, a dump leach precipitation plant and a 500,000 ton per
year INCO Flash smelter with an acid plant. A 35,000 ton per year solvent
extraction-electrowinning plant is planned. The mine and concentrator are
located at Santa Rita about 15 miles east of Silver City and the smelter is
located about 9 miles south of the mine at Hurley.

At Tyrone, about 10 miles south of Silver City, Phelps Dodge operates an
open pit copper mine and concentrator which produced 123,900 tons of copper in
concentrates and precipitates in 1986. The solvent extraction-electrowinning
plant rated at 35,000 tons per year produced an additional 35,400 tons of
copper in 1986. Expansion of the plant is in progress and further expansion
is under consideration.

The Hidalgo smelter near Playas, New Mexico is an OutoKumpo flash furnace
rated at 500,000 tons per year. During 1986 the oxygen enrichment plant from
the Morenci smelter was installed to increase capacity and efficiency. The
resulting increase in sulfur dioxide concentration of the gases improved the
operation of the acid plant as well.

The development of an underground mine at the Dos Pobres property near
Safford, Arizona was suspended in 1982 and allowed to flood in August 1984 and
remains inactive. In 1986 Phelps Dodge acquired the nearby Lone Star property
from Kennecott.

At Copper Basin near Prescott, Phelps Dodge has continued to pursue a
land trade with the Forest Service. There are no current plans to develop the
property, however.

Morenci Branch - Morenci, Arizona 85540 - Phone (602) 865-4521

The Morenci Branch consists of the combined Morenci-Metcalf open pit
copper mine, the 60,000 ton per day Morenci concentrator with a molybdenum
circuit, the 40,000 ton per day Metcalf concentrator and a dump leach - SX-EW
operation. The 650,000 ton per year smelter with a 2400 ton per day acid
plant remain inactive and will require extensive modifications to meet air
quality restraints if ever reactivated. Somitomo Mining Arizona, Inc. holds
an undivided 15% interest in the Morenci branch excluding the inactive
smelter.
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PHELPS DODGE CORPORATION (CONT)

Mining is conducted with electric shovels and truck haulage utilizing a
computer controlled Modular Mining Truck Dispatching System for maximum
efficiency.  These will feed the In Pit Crushing and Conveying system (IPCC)
which will deliver the crushed ore to a stockpile which will feed both
concentrators by conveyor belts. Both concentrators are standard flotation
mills except that column flotation cells have been installed in the cleaner
circuit of each.

A11 mined material other than ore is classified as leach material and is
taken to one of several leach dumps. There are 3 widely spaced solvent
extraction plants to upgrade the solutions before they are pumped to the
centrally located tank house for electrowinning. The total capacity of the
SX-EW system is 30,000 gallons per minute of pregnant leach solution.

Copper Queen Branch - Highway 92, Bisbee, Arizona 85603 - Phone (602) 432-3621

The Copper Queen facility consists of a dump leaching and precipitation
operation at the mined out Lavender pit.

A drilling program on an area north of the Lavender pit was conducted in
1987 to define a possible ore body amenable to treatment by heap leaching and
SX-EW. The results of a feasibility study are not yet available.

New Cornelia Branch - Ajo, Arizona 85321 - Phone (602) 387-7451

The New Cornelia Branch consists of an open pit copper mine, a 30,000
ton per day concentrator with a molybdenum circuit and a 190,000 ton per year
smelter with an acid plant. The mine has been inactive since August 1984 and
the smelter was shut down in April 1985. There are no immediate plans to
reactivate the operation.
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SEVERANCE TAX ON METALLIFEROUS MINERALS

Background

Laws of 1982, Chapter 230, repealed the tax on sales of metalliferous minerals
and enacted a severance tax in its place. Under the provisions of the
severance tax, metalliferous minerals were to be taxed at the time of
production, not at the time of sale. All metalliferous minerals produced
after 1982 were to be taxed on the greater of the following 2 values:

1s The "weighted mineral value" which is essentially the cost of extracting
the minerals from the earth and delivering them to the site where they
will be processed, or

2. A specified percentage of the old sales tax base.

The severance tax was to be levied on metalliferous minerals at a rate of 2
1/2 percent. Unless otherwise provided by law, the tax was to be administered
in the same manner as the sales tax. As a result, severance tax payments were
due on the first day of the second month following the month in which the tax
accrued. From January 1, 1983 through June 30, 1983, 40 percent of the
severance tax was to be distributed in the same manner as the transaction
privilege tax (i.e. 25 percent to the cities, 33.6 percent to the counties and
41.4 percent to the state). In subsequent fiscal years, a progressively
larger share of the severance tax was to be distributed in the same manner as
the transaction privilege tax. The balance of severance tax collections,
after making this distribution, was to be deposited each year in the state’s
general fund. (Effective from and after December 31, 1982.)

Laws of 1983, Chapter 4 changed the due date for payment of the Severance Tax
to the twentieth day of the month following the month in which the tax
accrues. Taxes were to be delinquent if not received by the Department of
Revenue on the day preceding the last day of the month in which they were due.
(Effective April 1, 1983). The law also changed the interest rate on
delinquent tax payments to equal the rate established by Section 6621 of the
Internal Revenue Code, compounded annually. (Effective February 11, 1983.)
Legal Citation

A.R.S. 42-1461 - 42-1466.

Paid by

Persons engaged in the business of extracting substances from the earth that
become metalliferous minerals (A.R.S. 42-1461 - 42-1462.)

Exemptions

None.
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SEVERANCE TAX ON METALLIFEROUS MINERALS (CONT)

Tax Base
The severance tax is levied on the "net severance base" of all metalliferous
minerals produced after 1982 (42-1462). The "net severance base" is the
greater of the following 2 values (42-1464, Laws of 1982, Chapter 230, Section
12):

1 The "weighted mineral value", or

2 A specified percentage of the old sales tax base (the gross value of
production less out-of-state processing costs). This value will be
referred to as the "Arizona value" after June 30, 1985.

The "weighted mineral value" is essentially the cost of extracting the
minerals from the earth and delivering them to the site where they will be
processed.

The "weighted mineral value" is determined using the following formula (42-
1464):

weighted mineral value = mining costs X gross value of production
total production costs

where:

mining costs represent the cost of extracting the minerals from the
earth and delivering them to the site where they will be processed
further (42-1461).

total production costs include most of the major costs incurred in
mining and processing minerals until the point of sale (42-1461).

gross value of production is determined by multiplying the recoverable
units of a metallic product by the per unit price of the product; the
price per unit does not include the cost of manufacturing, fabricating
or otherwise transforming a refined mineral product, when these
activities occur prior to sale of the product (42-1461).

Although metalliferous minerals will no longer be taxed on the old sales tax
base, the value of minerals produced after 1982 may not fall below a specified
percentage of the old tax value (42-1464, Laws of 1982, Chapter 230, Section
12). The old tax value included not only the cost of extracting the minerals
from the earth, but most of the major in-state costs of producing the
minerals. This value was determined by multiplying the recoverable units of a
metallic product by the per unit price and deducting the out-of-state
processing costs from the result (42-1464; Laws of 1982, Chapter 230,
Section 12; 41-1461). The following table shows the minimum percentage of the
old tax value that may be assigned to minerals for severance tax purposes
(42-1464; Laws of 1982, Chapter 230, Section 12):
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SEVERANCE TAX ON METALLIFEROUS MINERALS (CONT)

Minimum value of minerals

Period during which for purposes of determining

minerals are produced the severance tax

January 1, 1983 - June 30, 1983 100% of the old taxable sale value

July 1, 1983 - June 30, 1984 83-1/3% of the old taxable sale value

July 1, 1984 - June 30, 1985 66-2/3% of the old taxable sale value

July 1, 1985 and thereafter 50% of the old taxable sale value
Tax Rate

During fiscal years 1980-81, 1981-82 and 1982-83, businesses that produced
mineral products were permitted to claim a tax credit against the Special
Excise Tax for Education. The tax credit was determined by formula (see "TAX
CREDIT" under "SPECIAL EXCISE TAX<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>