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INTRODUCTION

The Arizona Department of Mineral Resources presents herein a report on
the Arizona Copper Industry. This report profiles Arizona's copper
product ion duri ng 1979 and 1980. A Short resume of the ~perati anal
highlights reported by the major developers and producers in tne State
is provided. Also included is a very brief review of market and price
developments which affected copper production.

The statistical tables in this report include various production and
employment figures for 1979 and lY80. Production of recoverable copper
is reported for individual mines and by company. Figures showing the ­
importance of copper in the state's mining industry are furnished, as
are data on ttle by-products of copper mi ni ng: gol d, s 11 ver and
molybdenum. In addition, nistorical compilations are included in the
tables for leaCh copper, average grade of ore produced, percent copper
recovered, stripping ratios, and employment and earnings. Tables
showing designed capacity and copper reserves in Arizona are also
provided.

The Department maintains an extensive reference library concerning the
copper industry in Arizona.. This includes infonnation on individual
mines and mining companies, United States Bureau of Mines pUblications,
professional publications, and earlier editions of reports similar to
this one.
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·CUPPEH PRODUCTION IN ARIZONA

The center of copper production in the Unit~d States is Arizona. In
1979 the state produced a record level 6f 1,042,778 tons of recoverable
copper which accounted for 65.5% of the total primary production in the
United, States. . For 1980, the state ac~ounted for 65.2% of the
country·s newly mined recoverable copper (Table XI).

In 1980 the gross value of mineral production, excluding coal, natural
gas and petroleum~ in Arizona was $2,414,25U,OOO. Of this total value,
copper prOduction contributed approximately 70% (Table VII). Other
major contributors to the total value of mineral production in the
state included molybdenum, 'gold and silver. Virtually all the
molybdenum and most gold and silver are by-products of tne treatment of
copper ores (Table VI). As a result, Arizona ranks second in tne
Un i ted States i.n the product i on of s i 1ver and rno 1ybdenum, and fourth in
the. production of gold. .

There were 27 major Arizona copper mines producing in 1980. This total
.includes the only new min·e, the Eisenhower, which began production in
January of 1979. Due to impr()v~d ~conomic conditions the Bluebird,
Christmas, Espe~anza and Pima mines resumed mining in 1979. Also in
1979, in .... situ leaching was resumed at the 'Ola Reliable mine. Noranda's
Lakeshore mi.ne was scnedul ed to open in 1980 but a 'shQrtage of su'l fur; c
acid delayed its aChieving production until January of 19tH.

Copper produced by leaching methods 'continued at a relative'ly high rate
in 1979 and 1980. In 1980 copper produced by leaclling exceeded 16% of
total primary production (Table II). This high percentage was in part
due to continued operation of some leach facilities during the strike
in 1980.

An interesting development with respect to leach copper is the
increasing use of the solvent extraction process. Five solvent
extraction plants were in operation prior to 1979. Inspiration and
Kennecott added plants in 1979 and 1980 respectively, and Cities
Service and Noranda expect to complete construction of solvent
extraction plants in 19tH. Solvent extraction uses a liquid
ion-exchange process to increase the copper concentration of the
solution from which the copper is then· recovered by electrolytic
deposition. Tne advantages over the cementation process include the
end product is high grade copper cathode which can be marketed
directly, no air pollution is produced, and there is a net reduction in
energy costs.

Table X ShowS an estimate of the capacity to produce primary copper at
each of the state's principal operations. Total estimated design
capacity is 1.185 million tons annually. Tne Arizona mines, tneir
concentrators, and leach plant facilities operated at about 91% of
estimated capacity during 1979. Affected by the strike, 1900's
production was 73% of capacity.

-5-



Employment in the, copper inQustry aver,aged approximately 22,500 persons
in the 1979.. 198U pertod •..Thts,'is simi'la'r to the previous two year
period, but down approximately 20% from tne record employment of about
28,000 persons in 1974, (Ta~l~s XlI anp XIII)., In 1980 . toe' ,production
workerls average hourly production rate was' 5~588 tons of ore, a slight
improvement over 197~3'. For the Siime period the production worker's
averagenourly earnings rose to ~lO.lO, an inc~ease of $2.23 per hour.

Many factors affect the actual production of copper in Arizona. Most
teChnological factors are so, interwoven tha~i to isol~te one and
describe its impact is extremely difficult and ,often misle,a-ding. An
even more difficult task is to p~operlye~aluate the-rapidly enlarging
domain of socio-political factots that i,rlfluerice tne, decisiQns. made by
the deve1opers of rni:nes and producers: of cop'per. Foremost in any
discussion of capacity is the availability of the natural resource, in
this case the availability of deposits of copper mineralization of
commerci a1 quant i ty qnd qua1i ty. A chart showi';ng., ~ost, of- Ar; zona IS

rich endowment of proven copper reservests given in' Table XV,.

It should be emphasized that, although ,the rese~ves listed -in Table XV
, : tota1 more than 10.5 bi 11i on too's of, o're,. (general 1y as of. D,ecember 31,

19.80), the figures: can move upward or downward dra~tically, ,with changes
, in technological skill o'r with' ctlangesin United St~tes policy or

economy,. If, for example, 'socia-pol itical factors SUCh as capricious
rules and regulations imposed, by government become, too burdensome, many

.. of ttlese deposits may never' be developed and many, of the existing mines
may. be closed. :Arizona's, and therefbre America's, capacity to produce
copper would then be seriously harmed.

;l;
I

"
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.: ~ "
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A BRIEF REVIEW OF THE 1979 AND 1980 COPPER MARKET

Demand for copper was strong in early 1979 when production was at its
.1.owest. Strikes in Canada, severe production and snipping problems in
Zambia and Zaire, and bad weather conditions in the U.S. combined to
nold output below expected levelS. In ttle U.S., refined consumption
for the last three quarters was below tnat of tne corresponding 1978
quarters. During this same period ttle Canadian strikes were settled,
Zaire began to recover from the 1978 invasion, and the U.. S. producers
increased capacity utilization. For the second half of 1979 treeworld
supply and demand appeared to be balanced.

Witt, tOe firming market trend of late 1978 continuing into 1919, the
copper price 1/ at the beginning of the y(~ar was $.73/lb. By r"tarch the
price reached- $1. OO/lb. It remained near ttli s 1evelthru mid-April
when a weakening period set in. Prices wer'e generally in the $.80/1b
range until fall t wh~n large amounts of speculative funds, wnich had
been driving up precious metal prfces, entered into the copper market.
Tnis drove prices up with the prOducer priiehitting $1.15/1b in early
October, beforf-:? a wave of profit taking began. .~Jith speculation in
coppr~r continuing, the price was $1.05/1b at year's end.

Ttle dominating event of the world copper market in 1980 was the U.S.
copper strike whictl began on July 1 and con'tinued into late November
before all the companies had settled. Though costly to the affected
U.S. mining companies; it was a blessing to the rest of ttl'e world's
copper producers'. The est irnated,300 ,000 Short tons of product ion lost
due to the stri ke averted a 1arge copper market sur.pl us. Free world
consumption, in 1980 was d'own ~4.4% as the recession which affected most
Western nations limited the demand for copper.

The copper market was bulliSh in early 1980 as inflation and unsettled
(. world affairs caused continued sp~culation in~opper. The $1.05/1b

price. at the beg; nnfng of the 1980yea'rrose; ,unsteadi ly to $1.45/1 b in
the third week' of February. That 'marked 'the end of tne bull market.
Prices fell to $1.00/1bby ~1arch 14 and by Apri121 dropped to $.90/lb.
Througn 1;~lay and June pri ces moved in the $.88 - ,,95/1 b range" In July
with indicato~s pointing to.a long strike~ prices pierced $1.OO/lb.
However, with the weak demand cau,sed by the U.S.. ,recess i on ,that level

. could not be sustained. As producers began to settle in late su~ner

the price remained;n the mid $.90/1b range. With the strike over and
the recession continuing to weaken the demand for copper t a low price
of $.85/1b was reached on December 11. At the close of the year the
price waS$.88/1b. For the year; the price averaged $1.014Jlb~ nearly
$.10/1b higher than for 1979.

1/ Prices quoted are Metals Week U.S. Producer Refinery. Quotation
1S an estimated weighted average based on U.S. mine production and
current selling prices of U.S. producers. quoted on a delivered
wirebar basis minus $.01/1b Shipping cost. Discounts on cathodes
are $.00625/1b.
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HIGHLIGHTS UF COi-IPANV OPERATIONS IN ARIZONA

ANAMAX MINING CUMPANY

Anamax' \'iifhi ng'" Company is an equa1 partnershi p between Anaconda Company
( a"'who'11y owned sUbs~diary of the Atlantic Richfield Company) and Amax
~ncorporated,~ "

A 40% i ncrea'se in copper produ,ced at tne Twi n 13uttes property
(i nc1udi ng An~max' s share of Ei senhower pr,oduct ion) enabled it to
regain second place among. Arizona's producers in 1979. This was
attribute~ to nigher ore production,b~inging the operating rate of the
sulfide mill up to design capacity (40,000 tons per day) in July,

'higher mill recovery,and initial delivery of ore from tne Eisenhower
IVj; 01 lig Company., Due to the hi gner prod~ction, Anamaxach;,eved record
levels of by-product molybdenum and silver. This made Twin Buttes the
second largest Arizona producer of molybdenum in ,1979.

Before" the stri'ke' began, 1980 concentrate production ,at 'Twin, Buttes had
rfsen "18% over ttle'cQmparab1e 1979 peri od as a resul t of improved
recovet'yand plant operation' at 'full capacity. However, during the

, strike copper c.atl1ode prOduction fell as oxide plant operations were
cut to about half the 'normal level. This, combined with the strike's
interruption of sulfide operations dnd a decline of sulfide grade from
·.94~'to .82%, resulted in total production fa'lling about 29% in 1980.

, , , L'o

At the"end of 1979 Anamax comple'ted' const,r.~ction .of a $10 million
uranium recovery p,lant. Tne plant, desi:gn~d tOlrecover uranium from
copper oxide leaCh sol,utlon ,began operation tn 1980 with production of
195,000 pounds of ~urani'tJm oxide in :yel1Qw cake'.: Tnus, Anarnax becomes
tne fi i-st active c,opper 'producer to q~,covercommercial uranium from its
copper ores. ' 1

The partne-rs:nip betwe,enAmax and Anaconda covers unly mining and
coricentra.ti.onof th'e copper sulfide are. Ea,ch company is, responsible

,,' fo'r. smelt.ing~ refining, and, rnarketittg its snare" of' ,concentrates.
Beginn; ng; n 1979, 'mos,t qf' Amax's share' ,Of', copper concentrates were sold
to Nipponlvii ni n9 Company, LrO, of 'Japan. Followtng Anaconda t s decision
; n late 1980 to permanentl,Y 'c1 osethe company's smelter; at Anaconda,

'tJlootana. a contract, was negoti ated v/ith, six Japanese smelters to
proc~ss br purChase .itscopper concentra~es.

At1ant it RiCl1fi e1d Company; has agreed to an Oc;io,ber, 1979 Federal Trade
Commission consent order to dlvest several )copper propert.ies,;ncluding
Anaconda's interest in, Anamax by 1984. Amax would be eligible, under
the terms of the order,' to acqui re thi s i nte'rest and is invest i gati n9
the possibility of such an acquisition.

,n: " ,
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ASARCO INCORPORATED

Production at the Mission and San Xavier mines was reduced in 1979 to
accomodate milling of ores extracted from the Palo Verde Nine,
developed by ttle Ei senho~~er IVii n1 n9 Company. The Sacaton and S; 1ver
Bell mines operated at normal levels during 1979. The strike, which
lasted nearly five monthS at ASARCO, caOsed a substantial drop in 19HO
production. The non-union Sacaton Mine continued normal operations.

In view of the high molybdenum prices of· 1979, ASJ\RCO revised mining
plans at the Mission and Silver Bell mines to include the mining of
available copper ores with above average molybdenum content. Some
areas of low-grade copper mineralization became economical to process
because of their relatively high molybdenum content. Total production
of molybdenum from these two mines increased nearly 400% over that of
1978.

At the ~I;ssion mine, a $22 million equipment program was completed in
1980 whicn replaced the old truck fle~twith larger trucks and replaced
existing flotation cells in the mill witrilar~evolume cells. Tne
fleet of new 170 ton trucks is expected to reduce fuel consumption by
12.5% ·per ton of are hauled. The new flotation cells are expected to
reduce power costs by 25% while increasing copper recovery from ore. A
reduction of labor and maintenance costs are also expected. An
expansion of the by-prOducts plant to increase output of molybdenum by
25% was started in September 1980 and is expected to be completed in
1981.

Development continued at the Sacaton East underground project. Sinking
of the 20 foot diameter production shaft advanced to a depth of 1500
feet and a 14· foot diameter ventilation"shaft was ·sunk to a depth of
170 feet by the end of 1980. These shafts are expected to be completed
in 1981 allowing underground development work to begin.

Installation of secondary exhaust hoods on the converter furnaces at
ASARCO's Hayden smelter was completed in 1980. These secondary hoods
capture emissions that evolve during charging and skimming of the
converter. The consequent reduction of low-level emissions of sulfur
dioxide have resulted in improved air quality control and permitted
higher operating rates.

CASA GRANDE COPPER COMPANY

Ttle Ca sa Grande Copper Company, formed to explore and develop the Casa
Grande depos it, i s equally owned by the Hanna [-1; ni ng Company and the
Getty Oil Company. Hanna Mining Company is the operating partner.

Delineation. drilling of·;the Casa Grande deposit was completed in 1979.
Engineering and metallurgical test work continued into 1980. Progress
was made in. developing a flowsheet for the recovery of copper. Before
determining whether a commercial deposit exists, a mine Shaft, bulk
sampling program and underground drilling will be required to provide
data for further engineering and feasibility studies.

-9-



CITIES SERVICE COMPANY

Daily ore production in 1979 at the Pinto Valley mine" and ,mi 11 was
increased to 47~500 toris of are feed per day, 19% "over the original
design capacity of 40:~OOO tons per day. Production decli"net1 in.1980 to
an average sligntly" above 30,000 tons per day. The decline was mainly
due to tne Hf week stri k~ by copper workers.

"

'Construction of a new solvent extraction-electrowinning plant:began in
1979. The plant, designed to recover copper leached frool low grade
mater; a1 at ttle Pi nto Vall ey IVI; ne, is expected," to be camp1eted in

·mid..;1981. Development of. the 1~liami Eastung.~rground mine resumed in
September 1979 and should be compl'eted in '1982.' 'When completed, these

.projects will add '~Q million pounds of co~per producti~~ annually.

CYPRUS'MINES·CORPORATION

On September 21, 1979, Cyprus iVlinesCorpora~ion became. a Wholly owned
subsidiary of the Standard Oil COlripa'ny (of Indiana) at a eost of $117
mi 11 i on eastland 5.1 mi 11 i on shares of Standard stock. In 1980 Cyprus
t\iines Corporation was made an operating subsidiary of Amoco !Vlineral
Company (100% owned by Standard Oil Company). Both companies moved

. i , into new ,canso1i dated headquarters off; ces in Denver duri n9 ttle yea r.
. ",' "\

Cyprus ope rat ions i ncl ude the Bdgdad and ,Jotulson open p.i t' mi nes, and
the Cymet, hydrometallurgical demonstration' plant ne~r TU,cson. In
addition,Cypr~s is the "operator"of the Pima mine, of which' it owns
50.01/~. The non-operating partners, Union Oil C9J1lpany Qf; California
and Utah International, Inc. (who'llyowne'd by ttle General Electric
Company) own 25% and 24.99% re$p'ec't i vE71y. .

Operations at the Pima mine, Which had "beeri suspended since September
1977, resumed JulY'; 6, 1979" at about 33'% its" former c~pacity. Ore
production continued at 18,500 tons per d~y ~ntil late in' 1980 wnen
some ot' t!"le shut down 'facilities were rehabi,litated.. This increased
capacity by 75% to 32,50U tons of ore per'day. Production was normal
at Cyprus ~vli nes in 1980 due to tile fact that the stri ke di d not affect
their non..union operations. "A program to'increase capacit,y at Bagdad
began.in' '1980. " Upon cDmpletion ·in 1982, copper 'product'ion will be
approxi mate1y 85,000 "ton's I'per ye·;j 1". '

Since 'construction of·the Cymet" Demonstration pfa"lit 1n NO,vember 1~7cs,
sul fi de' concentrates from Bagdad ha,ve been pro~essed there to develop
baseline d~ta. In 1979 approximately three tons of nigh quality copper
were,: produced per day' utilizing newly de'veloped. hydrometal1urgical
technology. Ernpha'sis :has:' been' placed on perfecting a 'process to
economically recover secondary metals, such as go'ld, molybdenum, and
silver. Other objectives of the pilot plant are to optimize tne
equipment and determine what is needed in a full size plant.

'-10-
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DUVAL cURPokATrON

Duval is awholl yawned , subsidiary of tne Pennzai 1 Company. Its
operations at the Mineral Park and Sierrita mines, were generally normal
in 1979., Mining ~nd ~illing operations at the Esperanza mine,
suspended since August' 8 t 1977, wer~.reactivated on April 1, 1979. In
1980 ope~ati9ns at all' tnree mines continued relatively stable. The
strike, whicn disrupted most other companies' operations for montns,

,lasted on ly fi ve days at Duva1 and consequent" y had 1i ttl e effect on
production.

Duval's production of copper and molybdenum from the three mines
increased in 1979 and again in 1980. For both years, Duval was the
leading producer of molybdenum in' the state. The Sierrita mine alone
contributed 42%. of the state'$ molybdenum production in 1979, while in
1980 it accounted for over 50% and ranked second in the production of
copper.

The CLEAR-process hydrametallurgical, plant, located near the Sierrita
property~ treated approximately 25% of DUllal 's, copper concentra~e

production for both years.

EISENHOWER fvlINING COf"lPANY

The Anamax Mining Company and ASARCO IQcorporated are equal. partners in
the Eisenhower !,v'Iining Company which was .formed to develop, the Palo
Verde deposit. ~iningof the 'deposit under the joint,venture agreement
is expected to reduce operating costs greatly for both companies and to
lengthen the life of the Mission and San Xavier mines significantly by
eliminating some pit slopes anct recovering are that would ordinarily
have to be l~ft ~long property' lines.

Production at the mine began in January 1979. ASARCO is the. oper~tor
of the ,mi ne and its share of the are is. processed at the nearby l\iji ss ion
concentrator. Anama~JS ore is crusned near. the Mission mine and sent
on a 6 1/4 mile conveyor t6 the TWin Butt~s mill.

FREEPORT-McMORAN INC.

Freeport Copper Company, a Wholly owned subsidiary of Freeport- i~cMoran

Inc.~ has a 50% interest in a joint venture with ASARCO Inc. for the
acquisition, exploration and possible development of copper properties
near Casa Grartde. - .

Diamond drilling and land acqu1sitton continued ona .limited scale
during 1979 a'nd 1980. Furt,nerexploration a,nd evaluation \.'Ji11 be
requ i red before' 'determi nat i on can be made Qf ti'le potential for
commercial development.

INSPIRATION CONSOLIDATEU COPPER COMPANY

During 1979 Plateau Holdings Inc. essentially completed acquisition of
total ownership of Inspiration. Plateau is jointly owned by Hudson Bay
tilining and Srnelting Co.~ LTD. of Canada, and by r·'linerals and Resources
Corporation LTD., of 8ermuda (Minoreo). Hudson Bay and Minorea are
affiliated with the Anglo American Corporation of South Africa.

-11-



The Inspiration area mines (Joe Busn, Live Oak, Red Hill and Thornton
open pits) operated on a seven-day-per-week sche'dule throug'hout 1979,
except for a planned 20 day snut down for maintenance and repairs in
July. The Christmas Mine resumed production at mid-year after having
mining operations suspended since July 1, 1977. Although mining at ttle
Ox Hide mine, also suspended July 1, 1977, was not resumed, copper was
recovered by way of cont i nued heap', eachi ngoperat ions • Overall
production 'in 1979 was adversely' affected by unusual rainfall, low
recoveries in tne.'concentrator, operating problems in trte acid plant,
and smelter curtailments. jl;1ining performance improved fn early 1980,
due in-part to new equipment. Despite tile 115 day strike, production
continued from leach operations staffed by salaried personnel. Total
production in 1980 was lower due to the strike affected snut down of
the smelter and later start up del~ysoo

In October 1979 a new $14 million solVent ~xtrdction plant was
completed. It is designed to produce 100,000 pounds per day of cathode
copper and has eliminated the cement copper operation. In June of 19HO
Inspiration's patented ferric cure leaCh system was put into operation.
The sy.stemis an innovative means of producing leaCh solutions quickly
and with, nigh recovery rates from ores containing copper oxide minerals
and Chalcocite. The $16 million ferric 'cure p~oject, wnich is
integrated with the solvent extraction plant, has resulted in a
substantial up~grading of the leaCh solution.

A $15 million modernization of the concentrator at Inspiration began in
the fall. Improvements in copper recovery and reduced energy
consumption will result from new, flotation equipment and improved
metallurgical control.

Further engineering nas been done on the Inspiration smelter project
which is designed to bring the smelter into full compliance with
emission regulations and eliminate operating curtailments. Elements of
the project are improvements in crtishing, screening, and handling of
secondary materials, "modernization or'process control instrumentation,
and modifications to on-e hoboken converter. A key part of the project
lies in the modification of the converters to a d~sign conceived by
Inspiration staff. The basic vessel will a"lso be altered and
sophisticated gas cleaning and draft control equipment added.

KENNECOTT

Heavy rains at the end of 1978 ,caused flooding in Kennecott's Ray open
pit mine. This adversely affected operations during the beginning of
1979. Production was stopped for three days and was subsequently
slowed due to the ,difficulty of processing wet or~. Ouring the rest of
the year operations at" the Ray mine and Ray /)iiines Divisiqn's smelter
were normal. In 1980 production fell as thestri ke caused the loss of
71 days of production.

-12-
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Various steps were taken i~ 1979 to improve productivity at Ray. These
included acquisition of a large 60-Rblast~hole drill and two
additional 250 ton trucks. Anew regrind and filter facility was built
to improve concentrate grade. The addition of a $15 million solvent
extraction plant was completed' in 1980. The solvent extraction plant
will produce electrolytic-grade copper ready for direct shipment to
fabricators. Tois will increase' overall production by releasing
smelter and refining capacity for other materials.

MAGMA COPPER COMPANY

IVlagma is a wholly owned subsidiary of Newmant IVlining Corporation.
Product; on at Magma I s two underground mi nes, Superior and San l'/Ianue1,
made the company the second largest producer of copper in 1979.

The San IVlanuel mine ;s the largest underground metal mining operation
in the United States'anctone of the largest copper producing mines in
the state. In 1979 San fVlan'uel operated at near capacity, averaging
61,000 tons of ore per day. Production in 1980 averaged only 65% of
1979 due mainly to the st~ike and a fire. The fire, whiCh caused no
injuries, occurred in a non-working area of the mine and halted
production for sixteen days. Development of tne deeper Kalamazoo
orebody continued with initial production scheduled for 1983. At the
Superior mine 'production was hampered in early 1979 by unusually high
ground water flow. To alleviate the pro,blem, additional dewatering
equipment was installed in tne mine.

Smelting curtaflments of about 10% were necessary in 1979 and .1980 for
the Sanl~lanuel smelter to maintain compliance with air ';pol1ution
control regulations. In 1Y79 the $25 million modificati6n of tne
reverberatory furnaces to burn coal was completed.. All of the furnaces
can now operate on coa1, fuel 011, or natural gas" as ava i 1abi 1i ty or
prices dictate. Electrostatic precipator capacity was expanded to
control particulate emissions from the 100,000 tons ~f coal per year

, requi red to fuel the furn'aces.

NORANDA LAKESHORE "'lINES INC.

Noranda Mines LTO~ a Canadian corporation, acquired th~ Lakeshore mine
on April 1, 1979. Noranda Lakeshore mines, a wholly owned subsidiary,
is the rrd ne operator.

A limited program of mine and plant rehabilitation was begun, to­
gether witn a comprehensive study of operational plans. Further
defining of the sulphide orebodywas done by undE:rground drilling in
1980. Development wo~k proceeded in the oxide orebody. A Shortage of
sulfuric, acid re~sulting from the strike limited vat leacning and

,caused stock piling of some development are. Production of cathode
copper commenced in January of' 1981. Capital expenditures for the
program during 1980 totaled $19 million. Construction o( a $7 million
solvent ext.raction plant, which will 'impr'ove the quality of copper
cathode produced, is expected to be completed in July of 1981.
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,QCCIDENTAl:lYlINERALS CORPORATION

Occidental \"iinerals '("0xymin") i's a wtlolly owned subsidiary of the
Occidental Petroleum 'Corporation.' . In 1979' the company completed the
second phase of,~n in-situ ~ol~tion mining program of .the Van Dyke
'copper ox ide. deposi t near and wi thi nt'li~mi, Ari zona. Oxymi n reported
'that tests sat i·s·factor; ly demonstrated that copper can be recovered in
leaet. solutions amenable to conventional hydrOmetallurgical treatment.

Through the rest of 1979 and into 1980 Oxymio attempted to obtain the
necessary zoning permits for further work on the project. The r-iiami

.. ', city coune il den i ed the .permi ts saying the 1each i ngso1ut ion \'lOU1d
contami nate' theei ty' s water supply and cause s,ubs fdence that woul d
damage structure's .in town. Oxymi n fil ed sui tin Superi or Court
co~tending denial of the permits was unconstitutional since it violated
the company's ':r; g'ht"to use its, property. ' ·'Tne Superior Court agreed
with Oxymin, but the city appealed,\the case to tne Court of Appeals in

.,Tucsonwhere it remained without .a decision being issued •.

On October 8, ,Oxymin announced it was abandoningJ.its options on the
\·lease' .. of t'he property,'.andending its testing tHere. In its

announcement, Oxymi n sa'id ,that even though' 'test~ demonstrated the
.feasibility 'of the process fn major copper oxide' deposits~ the decision

'·to terminate the project was made in order to i ~chieve more efficient
·and timery~tilizatio'n of Oxymin's capital and :personnel resources.

ORACLE RIDGE MINING PARTNERS

Oracle Ridge Mining is a joint ven~ure betw~en Contin~~tal Materials
Corporation and Union t\Jlinere; S".A'. of Belgiurn~ . The partnership was
formed in 1977.to develop tne 'Or~cle Ridge ,deposit and bring it into
pr'oduct ion.

Develop,ment' of, the property was suspendeq in J'anuary 1979:~'v .unt i 1 an
evalua(ion of several problems could be made. ," Specifi~ concerns were
ground reinforcement and cost, mineral continuity and cost of rock
removal. A stUdy of the data indicated' .that athree-pnase project,
Which will include additional drilling and underground drifting, should
~be completed before rnaki ng ,a "deci sion··to resume fUll-scale dev.el opment.

The terms of th~ partnership were changed in 1979 pro~idi~g Union
Minere with management and funding responsibility of the three-pnase
project. If ,trle project· is completed, Union Hinere's share of
o~mership wi 1:1" in,crease' to 55%.

Work on tne f}rst phase was sta~ted i~ April tif 1980. This pnase will
more accurately determine the:size and 'grade of the ore reserves.
Through the end of ttle year approximately' '6,UOO feet of' underground
dril.ling·,and a similar amount of surface drilling and drifting into ore
blocks was· accomplished.. Additional· dri1'ling, drffting 'and geologic
evaluattons are planned during the bala-nee of phase.one,' sc'heduled for
comp1eti on ,tn mfd ...1981. . . ,
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PHELPS··.DODGE CORPORATION 1979-1980

Phelps Dodge operations c6ntinue to lead tne state in the production of
primary copper. In 1979 the company produced 484 t 015 t 905 pounds of
recoverable copper, approximately 237~ of Arizona's total production.
In 1980 t due to a 100 day st.ri ke and reduced operati ng rates at 1~llOrenci

and Metcalf from May till year's end t Phelps Dodge production dropped
to 353,071,000 pounds of recoverable copper. This was approximately
20% of Ari zona IS total product i on for 1980. For both years ttle [flOrenC;
Mine was th~ largest single producer in the state.

Ttle prOduct i on of preci pi tate copper at 1"·1orenci increased by 40% in
1979 compared to 1978. This. was the result of the new leaching program
on the southwest dumps. Due to nigher molybdenum prices, the molyb­
denum circuit at ~~renci was reactivated in 1979. During 1980.
replacement of the primary flotation cells at the l'llorenci concentrator
waS begun. Initial operation of the new 1,000 cubic feet cells has
resulted in a significant increase in copper recovery. At the end of
1980 all are feed for both the j"';etca1f and 11,1orenc i concentrators were
planned to be supplied by the Morenci mine. This should result in
lower unit costs due to a lower stripping ratio and slightly higher
grade. At tne t'''!orenci metallurgical laboratory, work continued on
nydrornetal1urgical processes for recovery of copper from sulfide
concentrates as an alternative to smelting.

At New Cornelia, construction of a new molybdenum recovery circuit t

whicn wi 11 process 600 tons of copper concentrate per day t 'was
completed and it began operation in November of 1980. In order to
extend the life of the New Cornelia mine, the pit limits are being
expanded. This will require relocation of the engineering office and
locomotive maintenance Ship and construction of a new office. change­
room and mine garage. vJork on site preparation for these buildings
and preproduction stripping has begun.

Development work at the Dos Pobres orebody near Safford continued at a
curtailed rate. Capital outlays were $6.1 million in 1979 and $7.7
million in 1980. Development work remains suspended at the Copper
Basin deposit near Prescott.

Production rates at Phelps Dodge's Arizona smelters continued at
reduced levels due in large part to regulations imposed under state
operating permits. The permits require emissions of sulfur dioxide to
be curtailed when certain meteorological conditions exist.

In February 1981 pnelps Dodge and the Federal Environmental Protection
Agency agreed on a program to bring the I~IDrenci and New Cornelia
smelters into compliance with tne Clean Air Act by January It 1985 for
Morenci and December 31 t 1985 for New Cornelia. In accordance with
tnis agreement a consent decree was issued by the Federal District
Court in Arizona which may result in the expenditure of $150 million at
Morenci and $45 million at New Cornelia. At Morenci the program is
underway and with it comes the opportunity to eliminate operating
curtailments and reduce costs. At New Cornelia no major expenditures
are required for two years. During this time an economic evaluation
will occur which will decide whether compliance or closure will be its
fate.
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Tne Dougl as smelter has been ,granted a vari'ance from sul fur di oxide
emission limitation requirements of the Clean Air Act. It also does
.not comply ~4ithparticulateemi 5510n1 imitations, but enforcement of .... ··
the regulations :has been 'stayed administratively. Unless the law or

;economic conditions cflange, the costs 'ofcornpliante' with, emission
regu.lat.ions' will force the Douglas: smelter to close by January 1, 1981
at tne.latest.

RANCHERS EXPLORATION AND DEVElOPtrlENT COI'ijPANY

l"lining of ore at the B"lue Bird mine resumed in February 1979, after
having been suspended since October 1977. Ttlis increased production of
cathode copper from the leaching tleaps by 180% in 1979. Production
continued to increase in lY80 as the mine returned to a normal level of
operation.

1n ... $ i tu 1each; ngot' the Old Re1i ab1e ore deposlt resumed in 'August of
1979 for,the first time since 1975. Operations continued until May 15,
19tH ~"·men ttle' mine was permanently closed, making it tl1e first copper
deposit whose modern production was entirely by in:....pl?ce leaching.

! .

,}

.: I

..."

~J ~,,'1•
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Company/Hine

ANAIV,iAX
'Ywi n buttes

Cathode rO'lopr

'''E;senhov,f(~l (Ai1AH{\X ~hare) 1/

Total

, I

TABLE I

CUPPER AND 1"IOLYBDENUllJj PRODUCTION OF LARGE ARIZONA 1''lINES

1979 1980

Tons Pounds Pounds Tons Pounds Pounds
Coppf~r Ore Recoverable Recoverable Copper Ore' Recoverable Recoverable

Hined
..

Copper IVto1ybdenum Ivlined Copper ~VIO1ybdenum

13,911,000 222,464,000 4,665,000 7,752,000 122,093,000 3,OtiY,UUO
70,343,000 63,719,000

3,930,000 44,751,UUO 76U,000

13,911,000 292,807,000 4,665,000 11,682,000 230',563,00U 3,849,000
I

17,506,337 178,04U,394

ASARCO
'S11 ver Bell

Precipitate Cu
I'Jiission

<,)Eisenhower (ASARCO ~hare)
~San Xavi er

Sacaton

Total
i~

3,72~0,900

4,816,900'"
4,092,500

87'0,400
4,005,637

36,663,662
6;979,,599

56,045,541
24;179,992
11,437,771

'42',733,829

431,222
u. ~

677,~74

1,046,416

2,155,481

2,20~,4UO

1,117,50U
:3 ,98:8 ,000

502,000
3,818:700

21,367,848
4,422,855

14,632,366
23,283,514

4,292,318
32~194~410

1~4,86ti

70,635
1,324,470

2~,6U7

1,617,580

CITIES ,SERv lCE I'UAIVl] OPERATIONS
-roaml-Copper Cltles Operatlons

, ,Preci pltate', Gu
, itili ami .

Cathode Cu
Pinto Valley Opns o

Total

4,351,000

12,636,~OO

17,232,500 141-,:8p-4,OOO

17,232,50U 158,851,000

715,000

715,000

-17....
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TABLE I CONTINUED

COPPER AND 1',lIOL YBOENUl1il PRODUCTION OF LARGE ARIZONA COPPER IVIINES

Company I\Y'1 ne

CYPRUS MINESCQRPORJ.TION
., Bagdad fJji ne

Cathode Cu
"'Johnson Hine

Cathode Cu
Pima 1,111 ne

Total

DUVAL
£speranza

Precipi"tate Cu
j\·ltnt~ral .- Pa rk

Precipitate Cu
, Si err; ta

Total

INSPIRATION
~lnspl ratl on

Precipitate Cu 3/
Christmas Div. ­

.JJxHide I:ill ne

Total

KENNECOTT
Ray 47

Precipitatc:: Cu

Total

1979 1980

Tons .Pounds Pounds Tons Pounds Pounds
Copper Ore Recoverable Recoverable Copper Ore Recoverable Recoverable

IVji ned Copper lVjo1ybdenum jVI; ned Co~per NO l'y.~.denum

14,593,000 116,756,000 3,261,000 15,180,000 115 J 252,OOU 2,U98,000
14,337,000 12,668,000

~'i,~,\~ ~:P\ p-;.4/ 'l'VD
._.

1,587,600 10,032,003 1.,499 ~600 lO,J02!,4Ll7
2,571,874 18,028',073" 424 ;225 7,307,944 59,958,780 1~693~989

~

19B,181,18718,752,474~ 159, 153.~O76 3,685,225 23,987,544 3,191,98Y

5, IOU, 168 25,O74,36~ 2,084,652 6,U67,365 35,058)532 2,Vts4,Y33
6,002,305 9,99G~659

6,321,605 22,187,Y04 3,795,450 6,25d,lOO 25,294,199 3,~#51, 197
3,347 ,638,,"/~ ct;.7:>",} 3 s689,876

34,326,796 202,070,491 16,242,123 35,36B,~07 206,498~679 17,520,,800

45,748,569 258,682,704 22,122-,225 47 ,694,:212 280 t 532,245 23,556,930

6,105,225 64,914,059 207,657 10,127,111 1/ 39,515,003 184,774
16,637, ~67rJ". \ 28,957,744
12,223,735 1,291,958 13,152',050

_._~ 1;178,172 1;015,000
, .

.0,10:5,225 94,953,733 207,657 11,419,069 82,639,7Y7 184,774'

14,201,.623 171,803,260 '823 t 716 11,179,624 138,217,514 694,74726,502,454 25,874,554

14,201,623 lY8,305.714 B2~,716
10 11,1714 ,r;'>Lt V'ii. oqZ .{Ir,P
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, Company/Hi ne

j\ijAGt/IA
San Hanuel

Repro. Smelter 51i.
Superior

Repro .. Smelter Sli.

Total

PHELPS DODGE
f!lorencl Branctl
1"lorenei JVI; ne

Precipitate Cu
IVletca1f 1\;11 ne
New Cornelia Branch
Copper Queen ~ranch

Precipitate Cu

Total

RANCHERS EXPlORATIOf &
1JEVlI0PTT8riCngPTTfi1fIl"ON
B1uebi rd ~·d ne

Cathode Cu
Old Reliable

Precipitate Cu

Total

TOTAL LARGE COHPANH S Y

TABLE I CONTINUED

COPPER AND MOLYBDENUM PRODUCTION UF LARGE ARIZONA COPPER MINES

1979 1980

Tons Pounds Pounds Tons Pounds Pounds
Copper Ore Recoverable Recoverable Copper Ore Recoverable Recoverable

rJti ned Copper r'101ybdenum r<'ii ned Copper 1"iO:, ytcenum--
;~l ,<328,705 228,634 lt 356 3,314,209 13,803,276 152,741,000 1,692~7UD

220,159 3,467 ,281
973,295 78t/052,478 556,846 45,938,000
13,973 114,530

;~3 ,036,142 310,268,645 3,314,209 14,360,122 198,679,000 l,692,7UO

;~1, 712,798 21J.992,000 532,026 17,692,254 184,294,000 283,017
9:~ !J983 ,317 86,,840,000

9,225~O43 84,719,353 2,416,752 19)226,000
10; 188,883 8f,005,047 7,042,257 56,6S:1,OGO 22.190

7,316,188 6,052,00U

41,127,724 484,O~5,S05 532,026 27,151,263 353,U71,000 305,207

3,779,043' 10,954,614 3,993,213 13,017,064

1,004,550 .1,128,449

3,779,043 11,959,164 3,993,213 14,145,513

202,320,637 2,147,037,335 3B,220,543 174,162,707 1,727,341,121 36,287,927
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TABLE I CONTINUED

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPE~ MINES

Source: Production data obtained by request from the. copper mining companies.

1/ Eisenhower prodl-ctlon included· with Twin Buttes, in 1979. Eisenhower produced ap'proximately' 4.8 milion tons of
,ore:and 60~594,(OO pounds of copper.

2/ Includes 5,944,l07 tons of ferr'ic cure material.

31 In 1980 becomes copper recovered from ferric cure and dump leaching by solvent extraction.

i/ Incluc'es sulfide material and Sx production from si,licate material ·in 1980.

§./ For a comparisor l to all copper produced in Arizona with a classification of' source material, reported by the
u.s. Bureau of MineS;-see Tablles VIII and IX. Specific comparisons may differ due to time and methods of
reporting.
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TJUiLE. II

ARIZONA LEACH COPPER PRODUCTION 1/
(Thousand Pounds)

:~INE OPERATION 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
"'~-.'

i~NAMAX f~lININGCO~fIPANY
'twin Bu~tes 13,462 57 9 925 68,772 71,614 70,343 63,719

.'

hSARCO INCORPORATED
::jan Xavi er 2/ -- 4,955 11,762 19,384 22,772 12,860 15,183
Si1 ver Bel1- 6,297 7,897 8,092 7,860 8,497 8,627 5,012 6,267 '6,980 4,423

~~;;
lj·IG _HOLE lVlINING c.m·WANY-
United Verde 165 140 214 44 32

CITIES SERVICE COivIPfl.NY
Copper· Ci t-ies 4,376 4,577 4,570 3,295 3,562 3,370 3,346 3,806 4,351 3,984
jVii ami 12,806 12,170 11,988 11,969 13,076 13,509 11,732 11,703 12,636 11\,184

CYPRUS NINES CORPORATION
Badg-ad 3/ 14,681 13,391 14,267 13,508 14,321 14,606 15,011 14,097 14,337 12,b68
John son- 6,143 10,060 10,327 10,205 10,032 10,302

"- DUVAL CORPORATION
Esperanza 4,454 2,094 2,268 1,81'7 3~960 6,412 8.636 7,469 6,002 9,991
Hi nera1 .Park 7,315 8,936 6,431 6,801 6,915 6,817 5,260 4,813 3,348 3,690

El PASO NATURAL GAS
Emerald Isle 3,822 3;629 2,180

INSPIRATION CONSOLIDATED COPPER CO.
Inspi rat i orl~·--,_.~-'-~.---- 45,588 .. 56,487 50,401 47.,765.. 52,470 45,545 2U,883 35,945 16 ,6-3~ 2tl,958
Ox Hide 7,962 9,673 8,950 9,679 10,107 7,915 4,639 4,147 1,178 1,015

KENNECOTT
Ray 47 31,622 31,472 28,369 '25,478' 24,338 24,;)74 24,334 25,013 26,502 25,875

i4cAlESTER fUEL COfv:PANY
Zonla 4,769 4,778 2,991 2,717 619

-21-



TABLE II CONTINUED

ARIZONA LEACH COPPER PRODUCTION 1/

. (Thousand .Pounds)

HINE OPERATION 1971 1972 1973 -1974 1975 - 1976 1977 1978 1980

MaRANDA LAKESHORE
La'keshore

PHELPS DODGE CORPORATION
i;Ct.>pper .-Queen Br~~c+i 5/

.::iYlorenci -

-"-- 28,407 25,031

'8,345 . 10-;000 8,532 6,402 8,377 7,B93 ·8,526 '; 7,Y32 7.,316 6,052
14,188 24,493 25'j668 22,704 . 23,778 53,136 41,545 51,362 93,983 86,840

'. 12,458 14'~680 ,., 15,005 15,344 15",122" 17,876 '. '17",069
5,992 2,175 467

3,926 . l"O~955
1,005

RANCHERS EXPLORATION AI;D
·[)EVELOPHENI CORPORATlot;
tJl uebird
01 d Re lia.b1e:'

PERCENT OF PR I1"IARY COPF'ER
; PRlinue.ED 6/ 77 lO~9 . ll .. 2 10.8 " 11.0

.-
13.8 16.1 15.3 13.9 13.3

13,017
1,128

16.4
.""~. \

S6u~ce: Arizona DepaMment of Mineral Resources; This Report, Table I •

. ·:f/Copper.recoveredflom precipitate a~d/or by solvent extraction from material dump, head, vat or insitu leached.

Y San Xav;pr rlist:ontinued production of siliceous flux and commenced production of;·copper precipitate ~s of 5/1/73 •
. .

3/ Precipitld'C,urt replaced by solvent extraction in 1971.,,',;

4/ Inclucles only coppEr contained in precipitates from dump leaching. Does not include copper production byelectrowinning.
1./ Lavender Pit and Cc pper Queen Mine ..

,§./ Le<ach copper campar ed to total copper produced from all primary sources as reported in "tvli neral s Yearbook - Area Reports:
Domestic," U.S. Bllreau of l"lines for 1971-1978.

7/ Leach _~'opper campar ed to tota1 copper produced as reported in Tabl e I for 1979-1Y80o

-22-
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TABLE. J 1.1

AVERAGE COPPER CONTENT OF ORE PRODUCED AT ARIZONA COPPER IVIINE$

(Percent Total Copper)

IVlINE OPERATION

ANAMAX IVITNfNGCONPANY 31
., tlin n euttes Sulfide

Oxic:e

1970

1.24

1971

0.99

1972

0.98

1973 1974

0.63

1975

0.60
1.27

1976

1.12
J .31

1977 1978 -1979 1980

1.11 -1.26 .94 '·.-82
1.30 "1.26 1.27 1.26

~ ASARCO I NCOPPOR/\TED
i~h s s i on -Su 1- tide
Sacat.on Su·lt ide
San.Xavier Sul tide

. Oxtce 4/
· Silver Bell Su11 ide

.67

.68

.67

.. 65

.61

.60

.60

.61

.64

.61

.63

.'77

.65

.60

.74

1.05
.72

.62

.71

1.12
.72

.58
_.70

.65

.59 - '.-60

.67 .68
.dO

.65

.75

.65

CITIES SERVICE COI'/IPAN~

Plnto· Va 11 ey SuI tide (.45) (.45) .49 .52 .49 .49

CYPRUS HINES CORPORATION
Bagdad Sulfide .75

-- .J3ruce Sulf ide 3.33
',\~;. "Johnson Ox; ce 1/

-:Pima . Su1,1i de .54

-- ; DUVAL CORPOkAT l.UI~·

· Esperan~a Sulfide .45
j-:line-ral Park Sulfide ,50

UXlc,e
S1~nfit~ Sulfide .28

· I NSP] RATION CONSOLIDA1ED COPPER CO.

lH~p~~~~To~o~tea ~tl~~ .63.73
O H'd OX1<;e
x 1 e OxiCle _1/ 37.

.81
3.75

.54

.40
~50

.27

.65

.69

.36

.70
3.92

.53

.41

.29

.80

.71

.30

.70 .74
3.. 68 3.86

.51 .50

.34 .• 31

.38 ~36

.28 .29

.74 .57

.67 .63

-23-'

.70
3.73

.42

.48

.30

.33

.57

.65

.29

.60
3.54

.42
f!47

.29

.28

.35

.58

.63

.27

.59
3.97

.46

.48

.29

.28

.34

.74

.70

.27

.52 .50
closed
.44.40

.46

.26 .24

.33 .. 34

.74
.61 .854

.5U

.4U

.49

... 32
.24

~.34,"

.73

.58



TABLE IiI CONTINuED

AVERAGE COPPER CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES

(Percent Total Copp~r)

1980

I

.65
4.32

.916

1979

.63
4.41

,,856

1978

.64
4-.36

1977

.921

1976

.a6
1.15

1975

,.•]0 .64 (.7) (.7)
- - ( 4. 5) (4,. 5) (4 •.5)

1974

.83 .90
1.19 1.231

.91
1.'3'5

19731972

.89
1.25

.90
1.39

1971

(.7) (.7)
(4.4) {4.·5}

1970

(4.4)

'-MI,.£ OPERATION

KENH£tOTT
Ray' 5/

-
Sulfide .97
Oxide (5il icate) 1.17

',MJ\GW\;'CQPPER •CONiPANY
""Sa'n~'Manuel Sulfide 2/
Sup~rior Sulfide -

~CALESTER FUEL COMPAN~
lon;. OXlde (.53)

.75
1.03

.91

.98

More~ci .

Ne\i Cornelia

Sulfide
Sulfide
Sul,ide
Oxide
5ul1ide
Oxide
Sul-tide

4.36
.77

.85

;;68

4.31
.68

.85

.67

.83

~70

4.06
.60

.82

.61

3.48
.47

.82

.57

5.10

.84

.79

.57

.86

.80

.66

.70

.81

:.Q4

.7.9

.80

.59

.7~

.72

.53-

.69

.82

~51

'~48 ···.58·-.79' - .70

RANC}tERS:·;·~E.XHLO"RATfoN·.AND
DEi£tW:m:Nf tORPORATION
B1 ueb'ird Ox 1de

WElGHTEn .AVE·RAGE
SOLFIDE·GRADE 77 .73

•.46

.64

.44

.64 .60 .57 .56 .61 .57 .61

.4U

.64

.40

.58

.source: Compan~ annual Reports, Form lO-K's J and Prospectus; "International Directory of Mining and Mineral Processing
Uperatlons ll

, E/MJ'; Ari zona· DE~partment. of Mfne.ral Resources.
()~ Percentage in parenthesis is approximate; not used in calculation of weight average.
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TABLE III CONTINUED

AVERAGE COPPER CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES

II Acid soluble COppt:f.

'1:../ Su If' ide CQPper 0

1/ Included ANAlvlAX share of Palo Ver'de deposit for 1979 and 1980.

il Copper bearing silica flux mined 1970-1072.

5/ Grade reported for Kennecott's Ray mine ;s an average of oxide and sulfide together for 1977'to 1980~'

61 The LakLshofr,;; IVI;nt \'JdS owned and operated by, the Hec~? IVlining Company in 1976 and 1977.

1.;- l'Jeighted average !;rade of are milled'; based general1y on an '?ssay of total copper.
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TABLE IV

PERCENT CONTAINED COPPER RECOVERED AT ARIZONA COPPER I¥IINES 1/
(Percent of Total Copper)

MINE OPERATION 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

,!\NAMAX MINING CO~PANY

lwin Buttes 6/ Sulfide 80 72 76 72 71 63 68 87 76 85 87
Oxide 65 75 76 79 78 76

ASARCO INCORPORATED
TViission Sulfide 86 88 89 88 88 88 89 87 87 75 87

, Sacaton Sulfide 78 82 82 82 83 78
San Xavier Sulflde 82 66

Oxide 49- 63 67 77
Silver Bell Sulfide 75 78 85 80 78 77 81 78 78

CITIES SERVICE CorJlPANY
Pinto Valley Sulfide 92 89 84 83

CYPRUS MINES CORPORATION
eci,gdad - Sul fide 73 77 88 82 77 81 86 73 ti3 8U 76
Bruce· Sulfide 85 85 90 90 90 93 92 88 closed
Johnson Oxide 2/ 43 91 90 96 79 86
Pima Sulfide 84 86 84 85 85 82 84 79 76 84

DUVAL CORPORATION
Esperailza Sulfide 83 87 87 89 90 '91 85 90
Mineral Park Sulfide 80 80 77 81 72 81 73 75 76 73 84

Oxide
Sierrita Sulfide 84 91 84 90 89 90 88 88 91 87 86

INSPIRATION CONSOLIDATED COPPER CO.
C~~-~ sutflde 75 68 76 66 70 73 77 74 70~~r·I!;··j,o~;o;.~ toP)11 ., '..•f'·'..\.) \ ...

Inspiration Area '}./ Sulfide 39 47 47 45 48 46 45 54 55 53 81
Oxide

Ox Hide Oxide 2/ 47 42 67 76 67 56

KENNECOTT
Ray Sulfide

Oxide il
! '4' ;
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TABLE IV CUNTINUED

PERCENT CONTAINED COPPER RECOVERED AT ARIZONA COPPER MINES 1/

(Percent of Total Copper)

MINI OPERATION 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

McALESTER FUEL COMPANY
Zonia " Oxide

NORANDA. LAKESHORE MINE INC.
Lakeshore Sulfide

Oxide J)

MAGMA CDPPERCOMPANY
San .Manual' Sul fide 5/
Super; or SuI fi de -

PHELPS DODGE
Copper Queen
Lavender
Metca1f

Morenci

New ..Corne1i a

SuT fide
Sulfide
Sulfide
Oxide
Sulfide
Oxide
Sulfide

90 87 85 83 95
90 91 95

In-situ Leach 1973-75

100 99
98 10Q

87 88 95 90 90 92
70 64 69 67 52

63 54 56 61 59 58
--

74 76 75 71 74 70 70 72 77 68 64
~'7

87 a6 84 85 85 80 80 82 84 80 79

RANCHERS EXPLORATION AND
OEVEl:.OpMENT" CORPORATION
Bluebird" Oxide 45 35 34 36 38 85 36 41

Source: Company Annual Reports and Form 10-K's; E&M'J International DirectorY; Arizona Department of Mineral Resources.

1/ Recoveries are based on available reported production and average grade of material treated. A number of oxide
operations are not listed because of inadequate data.

2/ Percent recovery of acid soluble copper.
'1/ Percent recovery in flotation-concentration treatment, after ore has been leached.
7f/ Silicate treatment.
5/ Percent recovery of sul fi de copper".
6/ Recovery includes ANAMAX's share of Palo V~rde 1979 and 1980.
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TABLE V

~TRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER HINES 1/
. . ":" ,l.. ~ ~

(~'Jaste: Ore)

MINE OPERATION

ANAMAX MINING COMPANY

1970 . 1"971, 1972, 1973 1974 1975 1976 1977 1978 1979 1980

Twdn Buttes 7.30:'i 1U.20':'i 5.30:1 7.60:1 10.HO:l'Vl.'60:1 3/' '5~50:i 5.60:1 '2.0(HL 21';90:1(' 3.32:1
i -

1.70:1 1.70~1 1.60:1 1.8b:l 1.07~1

ASARCO .INCORPORATED,-
M'fssion ' ' . ,
Sacaton
San Xavier
Silver Bell

CITIES SERVICE COMPANY
Pinto-Valley

CYPRUS MINES CORPORATION
Bagdad
Johnson
Pima

;1 "

DUVAL CORPORATION'
Esperanza
r~ineta~ Park
Si.errita '. i

INS?IRATI-ON CONSOL IDATED
COPPER,' COMPANY . , '

,Christmas '.,
Inspiration Area
Ox Hide

,I

2.30:1

2.70:1

4.10:1

1.50:1
1.40: 1
3.30:1

5.50:1
1.50:1
0.21:1

3.10:1

2.60:1

4.40:1

1.40:1
1.40: 1
1.80: 1

4.10:1
1.70:1

.0026:1

3.10:1 2.50:1 2.30:1 1.50:1
6.30:1

2'''50:1 3'~50:1 3~;40:1 2~'OO:1

1.8U:1

5.~O:1 5.20:1 4.50:1 1.20:1
0.56:1

1.60:1 2.80:1 2.0U:l

1.50:1 1.50:1 0.71:1
0.83:1 0.66:1, 0.90:1, 0.66:1
1.70:1 L.50:1" 1.70:1' 1.40:1"

4.9U:l ~:80:1 5:10:1 3.40:1
1.80:1 1.90:1 2.20:1 3.10:1
0.43:1 .028:1 0.32:1 0.38:1

1.50:1
5.90:1
5.10:1
1.60:1'

9.80:1
1.50:1
2.00:1

1.10:1
2.10:1

1.50:1

3.10:1
1.90:1
O.3H:1

"",:-

2.30:1 2.30:1 0.76:1 3.05:1
4.40:1 2.70:1 3.10:1 2.02:1
5.00:1 1.10:1 1.10:1 6.01:1
1.80:1 1.40:1 1.50~1

7.80:1 1.70:1 1.80:1 1.52:1
1.60:1 2.50:1 1.30:1 2.01:1
1.60:1 5.20:1 6.28:1

1.10:1 1.3U:l 0.70:1
1.60:1 1.5U:1 1.70:1 1.71:1
1.tiO:1 1.30:1 1.10:1 1.11:1

4.40:1 4.4U:1 4.40~1

2.40:1 2.80:1 3.40:1 2.40:1
0.20:1

KENNECOTT
Ray 2.10:1 1.70:1 2.70:1 2.60:1 3.0U:1 3.50:1

':'28-
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TABLE V CONTINUEO

STRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER MINES 1/

(Waste: Ore)

~INE OPERATION 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

PHELPS DODGE CORPORATION
1.avender
Metcalf
Morenci
New Cornelia

2.70:1 1.50:1 1.20:1 1.10:1 0.83:1 3.15:1
2.80:1 1.80: 1 1.80:1 1.50:1 2.30:1 1.67:1

1.80:1 1.. 80:1 2.,20: 1 1.YO:1 2.00:1 1.80:1 L,30:1 1.50:1 1.50: 1 1.40:1 1.30:1
1.50:1 2.00:1 1.90:1 1.90:1 1.50: 1 1.50:1 1.10:1 1.10:1 1.40:1 1.00:1 2.27:1 2/

~ANCHERS EXPLORATION AND
GEVELOPMENT CORPORATION
Bluebird " L,OO:l 0.83:1 1.00:1 1.30:1 1.30:1 1.80:1

AVERAGE 2•60 :1. :2 •60 :1 2•30:1 2. 5a:1 206 Q.: 1 2•1a:1 4/ 2. 7a:1 2.60:1 '2.00:1 2.00:1 2.55:1

Source: IlHinerals Yearbook - Area Reports: Domestic", U.S. Bureau of Mines; Company Annual Reports; E&MJ International
Directory of Mining and Mineral Processing Operations; Arizona Department of.Mineral Resources.

11 Leachab1e rock inc1uded VIIi ttl waste (f~xcept at sol ely 1each operati ons).

?! Includes preproduction stripping.
Stripping continued as sulfide concentrator was shut down from i~larch 1975 to January 1976.

~! Excludes ratios at Twin Buttes ~nd Sierrita.
Excludes ratio at Twin Buttes.
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TALLE VI

ARIZONA PRODUCTION AND VALUE OF COPPER, MOLYBDENUM, GOLD AND SILVER

RECOVERED FROM COPPER ORE

r'101ybdenum 3/ Value
Gold 2/ Silver 2/ 1,000 Ibs7 Copper 4/ Copper 4/ of Copper

Copper Ore 1/ Troy Uunces Troy Ounces / Va"lue Pounds- Lbs Cult-on are Go1d, Si 1ve r
Year Tons Value 5/ Val ue(J]2 f (i n $1,000) Val ue Ave~¢/lb. 7/ &Molybdenum

1968 101,293,963 89,419 4,697,394 12,127 1,146,313,600 11.32
$3.510,600 $10,074,000 $19,207 $ 479,698,900 41.847 $ 512,498,50U

1969 127,848,828 108,718 . '5 ,cs99 ,843 12,699 1,477,520,000 11.56
$4,586,800 $10,564',700- . "$20,947 " $. 702,324,400 47~534 $ 738,422,900

1970' 150,240',842 .. '107,292 7,130,261 15,672 1,694,2Y4,OOU 11.28
$3,904,400 " $12,626,700' $26,70e· 0'; ',' $ 977,608,000 57.700 $1,020,839,100... '

1971 149,293,547 93,617 6,106,204 22,684 . 1,,52Y) 780, 50U 9.7.6
$3,820,510 $9,437,749 $39,872 $ 786,812,004 51.433 d' ., 839,942,263.p

1972: 165,914,825 102,526 6,614,Q57 27,216 1,695,858,000 -10.22
$5,987,518 $11,143,226 $46,791 $ 858,392,446 50.617 $ 922,314,190

" 1973, 181,311';945 102,376 7,164,988 37,657 1,735,012,000 9057
$10,013,397 $18,325,173 $59,372 $1,021,314,814 58.865 $1,109,025,384

1974 178,913,296 90,206 6,308,721 28,346 1,609,808,000 9.00,
$14,488,424 $29,701,33'2 ",$5-7,067 _ $1.,233,901,735 '7-6.649 $1·,335,158,491

1975 168,750,152 82:,759 6,190,HOS .' -2'5,030 1,502,978,000 8.91
$13,364,751 $27,354,196 $61,411 $ 954,917,072 630535 $1,057,047,019

1976 194,136,559 97,961 7,308,395 31,073 1,912,430,00U 9.H5
$12,276,473 $31,816,805 $89,148-" $1 ,316 ~210;823 68.824 i1 ,44Y ,452',101



TAsLE VI CuNTINUEO

ARIZONA PRODUCTION AND VALUE OF COPPER, MOLYBDENU~, GOLD AND SILVER

RECOVERED FROM COPPER ORE

Year

1977

1978

1979

1980 8/

Copper Ore 1/
Tons -

168,641,401

178,204,491

203,977,408

169,650,401

Gold 2/
Troy Ounces
ValueS/

87,874
$13,032~593

92,508
$17,905,108

99,549
30,622,766

71,533
$43,814,606

Silver 21
Troy Ounces

Value 51

6,696,415
$30,957,660

6,611,-781
$~~,709 ,502

7~454,306

$82,699,941

5,640,703
$116,376,559

Mo1ybdenum 31
1,000 lbs:­

Value
(i n $1,000)

34,574
$120,497

33,029
$150,142

35,101
$213,065

,36,299
$324,150

Copper 41
Pounds-
Value

1,705,240,000
$1,122,184,339

1~817 ,6-70,..000
'$1 ,190 ,755 ,617

1,914,501,095
$1;767,735,441

1,521,850,812
$1,543,400,219

Copper 4/
lbs CulTon ore
Ave.¢/lb. 7/

10.11
65.808

10.20
65.510

9.39
92.334

8.9'7
101.416

Value
of Copper

Gold, Silver
&Molybdenum

$1,,166,29'5,069

$1,244,520',369

t2,094,081~895

$2,027,741,384

,Source: "j'\1ineral Yearbook - Area Reports: Domestic," U.S. Bureau of t<'\ines.

1/ In<:l udessome copper-zi nc II copper ..,lead, a:nd/or lead-zinc ore in 1972 and, thereafter.
2/ Excludes gold and silver recovered from vaf or heap leaching of copper ores and from copper tailings,

or copper .c leanup ; n 1969,and thereafter.
3/ Mo.lybdenum content of recovered' concentrate.

,f/ Excl udes precipitate copper from dump and i n-pl ace 1eachi 09· .J.
~/ At average domestic, free market g,old price in 1968 and th·ereaftt!r: year 1968, $39.26 pe-r oz.;' 1969, »42.19;

1970, $36.39; 1971, $40.81; 1972, .$58.40, 1973, $97.81; 1974. $1.59.13; 1975, $161.49, 1976, $125.32, 1977,
$14'8,31; 1978, $193.55; 1979,$307'.615; 1980, j612.500.

V
6/ At E/MtJ avera9'e N. Y. market price. for .9fl9 fi ne si 1ver.
Tl At E/MJ average price, d«nestic f.o.b. refinery.
!I Data for 1980 is preliminary.
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TABLE VII

MINERAL PRODUCTIO~ I~ ARIZONA 1/

Mineral

-'troy dunces
thousand short tons
-short tons
thousand short' tons
thousand pounds
thousand sho~t tohs
do
thousand troy ounces

1979 1980 pi
Quantity Value Quantity Value

(thousand) (thousand)

-138 $ '642 136 $ 730
1',042,778 1,,940,211 878,056' ,,': 1.~95 ,422

NA 4,00U NA 3,888
101,840 31,316 94.082 57,699

231 1.245 191 1,153
390 411 4-21 362
673 27,186 501 23,345

35,101 213,065 36,299 324,150
94Q 2,367 1,254 4,006

30,520 £/ .74,716 l:./ 24,500 65,900
7,479 82,941 6,.166 : 132~57~:

5,769 21,401 5,450 22,200
5 110 4 ' 109 .

".

C1 ay' . 'tth-o.'usand short to'hs'
Copper (recoverable content of Ores, etc.)~hort tons
Gem stones
Go1d ,( recoverabl e content of ores" etc.)
Gypsum
lead (recoverable conteht of ores, etc.)
Lime
MoJybdenum (content of cpncentrate)
Pumice
Sand and gravel
S,i 1ver.. (recover~b ~ e~ontent of ore~, . etc. )
stone':

Crushed thousand :sh~rt tons
. Dimension do "

Combi ned va1ue of asbestos, cement (ma~;"onry and 'portlarid) ,
fl uorspar (1979) , perl i te, pyri te, ,saJ 1; ~ sand an,d gravel
(industrial), tungsten, and zinc -

I' ~

xx: .' 90~B70 82.714

Total xx $2,490,481 xx $2,414,250
===~==~==========================~====:i=====~~=~~~==~~d====~====~========:=====~========================================;=

" Excludes industrial sand; value included in "combined value" figure.

l "



TABLE ViII

ARIZONA MINE PRODUCTION (RECOVERABLE) OF GOLD~ SILVER~ LEAD AND ZINC IN 1979

BY CLASS OF ORE OR OTHER SOURCE NATERH\L

Source No. of Materi a1 sold Gold Si 1ver Copper Lead Zinc
mines 1/ or treated (troy {troy (short (short (short

(short tons) Qunces) ounces) tons) tons) tons)

Lode ore:
$ilver 4 87~536 1.801 5,200 2/ 2/
Copper-lead 33 203,977~408 99,549 7,454,306 957,251 351 W

Total ~/ 37 204,064,944 101,350 7,459,506 957,251 351 W

Other lode material:
Gold-silver tailings
&copper tailings 4/ 3 257,657 Sf 490 19,436 1,910 40
Copper ·precipitates 11 138,480 - 83,617

Total 3/ 14 396,137 490 19,436 85,527 40

Grand Total 3/ 42 204,461,081 101,840 7,478,942 1,042,778 390 W
=====~==============================:====:============================================================================

Source: IIj\1ineral s Yearbook - Area Rieports: Domestic 1978-1979, tI U.S.· 8ureau·of 1'4;nes

1/ Deta i 1 wi 11 not add to tota1 sho'~n because some mi nes produce more than one c1ass of materi a1•
2/ Less than 1/2 unit.
1/ Data may not add to total shown because of independent rounding.

4/ Combined to avoid disclosing individual company confidential data.
!/ Excludes newly generated tailings.
W Withheld to avoid disclosing company proprietary data.
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TABLE IX
!

ARIZONA MINE PRODUCTIUN (RECOVERABLE) OF GOLO~ SILVER~ COPPER, LEAD AND ZINC IN 1980
, :,",'

Source

,I

Lode,ore:
~old

Silver

Total

Copper
Lead

;S'Y GLASS 'OF :ORE OR UTHER SOURCE i'liATERIAL

... .;.

Copper
(s.hort
tons)

760t9.2~-···

Lead
(short
tons)

35'8 '
39,

Zinc
(short
tons)

, " ·'-W'

T,Dta1. 1:,./ 760,925 397

73,H62 44

t; 919- 44: - -
71,943'

Other tode material:
Gold-silver tailings
and copper tailings 3/
Copper precipitates -

Total

Grand Tota1 :f/

-.- -2- 2~9,699,4/' 143 4.,147.
8 124-,128 -

10 373,826 143 4,147

33:~ 170.,'019,7)1 72,'773 5,667,815 834,l87 441 w
=9=~~=~===========================~=~======~~~~F~=~=~=====================~~==~===========~=~========~==============~

Source: IIMinerals Yearbook - AreaRj~ports; Domestic 1980,11 U.s. Bureau of jVlin-es. (Prelimin'ary Data)

1/ Deta i 1 ~Ji 11 not add to tota1 shovm because some mi nes produce more than one class materi a1•
:?,/ Data may not add to total shown because of independent rounding.

, ~ ':;, ':, . .

1/ Combined to avoid disclosing ind"ividual company confidential data.

4/ Excludes newly generated'tailings ..

W Withheld to avoid disclosing company proprietary data.
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TABLE X

COPPER MINE CAPACITY IN ARIZONA 1/
(Short tons of Recover(1,ble' CopperjVear) .

OPERATOR

Phelps Dodge
" t4agma

Anamax
Kennecott
Duval
Cities Service
Cyprus
Phelps Dodge
Inspiration
Phelps Dodge
Cyprus
Magma
ASARCO 3/
ASARCO ­
ASARCO
Noranda
Duval
Duval
AsARCO 3/
Ranchers
Cities Service
Inspiration
Cyprus
ASARCO 3/
Phelps Dodge.
InSpiration
Cities Service

fJiI NE

Morenci
San Manuel
T\vi n Buttes
Ray
Sierrita
Pinto Valley
Bagdad
Metcalf
Inspiration Area
New Cornelia
Pima
Magma (Superior)
Mission
Silver Bell
Sacaton
lakeshore
ES,peranza
Mineral Park
Palo Verde
Bluebird
Miami
Christmas
Johnson
San Xavier
Copper Queen/Lavender
Ox Hide
Copper Cities'

CAPACITY

155.000
130~OOO

126,000 2/
105,000 -
102,000
76,500
67,000
65,000
45,ODO
45,000
45,000
40,000
35,000
23,000
22,000
21,000
20,000
15,000
10,000
8,000
6,000
6,000
5,000
5,000
3,500
2,500
1,500

TOTAL 1,185,000
------------------------------------------------~------------------~~-----~-------------------------------

Source: Ar"i zona Depa rtment of Hi nera1 Resources fi 1e data;
Company Annual Reports and Form lO-K;' Profess;ona"
Publications.

1/ Figures generally represent a current estimate of the
- productive capacity of primary recoverable copper in

concentrates, precipitates~ and cathodes. Figures do not
represent smE~lter or refinery capacity. The estimates are
based on recent product ion fi gures and on capaci ties of
concentrator and leachplant facilities.. Other factors
affecting actual production include, for example, grade of
ore and recovery. Some capacities have been published by
the reporting company ..

2/ lncludps approximately 25,000 tons of copper concentrated
- annually from ore obtained at the Palo Verde mine.

3/ The Mission mill treats ore from the Mission, San Xavier,
- and ASARCQ's share of Palo Verde mine production.
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'. TABLE XI

MINE PRODUCTION OF RECOVERABLE COPPER IN THE UNITED STATES
.(Short Tons)

Rank In Rank In
State 1979. 1979 1980 3/ 1980

ARIZONA IJlO42,llH 1 845,572 1

COLORADO 399 7 457 7

IDAHO 3,9BB 6 2,~~6 ()

MISSOURI 14 93~3 5 15..~429 5

MONTANA 77,000 . tj. ,·4J.~798 4

NEW ~\EXICO H3L,086. ') 164,856 3~l

UTAH 212,B34 'f 174,819 2L

OTHER STATES 1..1 n-i.]9'· .. 49,$84:)u" _.3

TOTAL 2/ 1 ,591 ,?32 . 1;295,511

"- .-

SourCj,~ :, "Mine-rals Yea.rbook - \'~1etals, tViinerals, 1978-1979,"U.S.
Burpau of Ivdnt~s; ,"Copper In 1980 ".~ P~liminary,1f U.S .. Bureau
of vtines. ',"

~..

1/ Includes California, Michigan, Nevada,' Oregon, T~nnessee, and
- ,Washington (1979), and California, Maine, Michigan, Nevada,

Oregon, Tennessee, dnd Washington (1980).

y Oata,may not add.,to total sh.oItJn;due, to independent rounding.

3/ Pre} imi na rY ..
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TABLE XII

"COVERED EMPLOYMENT II AND WAGES IN ARIZONA COPPER MINING AND SMELTING

Average No. Average Average Tons
Coverid Total Annual ~Jeek 1y Copper

Year Employees 1/ Wages ~Jage \~age Ore 2/

1948 11,493 $41 ;318,524, $3,595 $ 69.13 39,072,204
1949 11,001 40,61,2.,224 3,692 71.0U 37,365,611

1950 10,181 41,994,321 4,125 79.33 41,757,273
1951 10,754 47,825,698 4,447 85.52 42;784!J388
1952 11,365 54,950,235 4,835 93.14 44,472,522
1953 12,068 62,742,982 5,199 99.98 45,187,838
1954 12,502 65,518,853 5,241 100.79 4,3,072,894

1955 12,399 71,293,263 5,750 110.58 52,189) 72<1
1956 14,008 83,568,996 5,966 114.73 60,468.,580
1957 14,652 85,125,320 5,809 111.71 59,571',834
1958 14,100 74,726,972 5,300 101.93 56,255,809
1959 11,568 72,095,130 6,232 119.85 53,121,545

1960 13,764 90,312,848 6,562 -126.19 66,032,439
1961 14,275 97,271,286 6,814 131.04 71,918,991
1962 14,408 101,920,108 7,074 136.04 78,868,147
1Y63 14,303 104,291,588 7,292 140.23 8U,615~132

1964 14,720 113,792,031 7,730 148.65 86,132,039

1965 15,239 122,163,1,24 8,016 154.16 92,859,535
1966 1./ 17,018 137,187,611 8,061 155.02 101,558,298
1967 13,426 108,427,206 ,8,076 155.31 74,289,203
1968 15,734 136,089,579 8,649 166.33 101,293,963
1969 19,459 173,183 11 018 8,900 171.15 127,848,828

1970 21,479 201,665,064 9,389 180.56 150,241,000
1971 21 231 211,978,597 9,984 192.00 149 -294 000
1972 23:233 254,717,341 10,964 210.85 165:914:825 2/
1973 25,494 291,294,328 11,426 218.89 181 , 311 ,945 -
1974 27,894 340,832,096 12,219 234.98 178,913,296
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TABLE XII CONTINUED

IlCOVERED EMPLOYMENT ll AND ~JAGES IN ARIZONA COPPER MINING AND SMELTING

Year

. 1975
,,1976

1977
.1978
1979
1980

Average No. Average Average TOflS
Covered Total Annual ltle~k ly Cop'per

Ernp1crees 1/ Wages Wage Wa'3e ,Ore 2/

2·5,950 363,349,178 -14',002 269.27 ,168,.750,152
25,631 405,289,034 15,e12 304.0& ;1 Y·4 , 136 , 55 Y
23,373 398,539,789 '16,835 323.75 16-8,641,401
21,092 397,790,419 18,H60 362. ?,;9 178.,204,491
23,239 ·494,963,476 21,299 409.60 203,997,408
21,602 510,168,454 23,617 454.17 169,6bO,401

"

Source: This rep:o·rt, Table XIII; .."Miner:o.ls Yearbook. ... ,Area Reports;·~sticU, U.S. Bureau of
Mines.

Y "Covered Employment: b,Y law includes all employees- of employers of three or more· persons.

Since the "Average Number of C.ove.red Employees" in this td,ble ~generally includes

pract i ca l1y all workers in copper· mi ni ng and process i ng (see Table Xl I I), the number of

employees is greater than that number tabulated under tlAll Employees" in Table XIV.. Prlor
• ~. • w

to 1966 001y a portion of the workers in smelting, refining, a.nd rod fabrication were

included in this table; the rest of the end-processing workers ,were separated and

classified under IIr.'lanufacturin~11 in Table XIII.

Y Mine production in short tons of lode ore from "Ariz-ona, I"iine Production by Class of Ore",

reported by the U.S. Bureau of Mines. In 1972 and thereafter, t~~ tonnage may include

copper-zinc, cop.per-lead and Jead~2inc ore combined to. avoid disclosi'ng individual company.

confidential data. Data is preliminary for 1980.
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TABLE XIII

A~IZONA INDUSTRIES COVERED BY SOCIAL SECURITY

YEAR 1979

Industry

Copper Mining
Copper Smelting, Refining,

&Rod Fabrication

TOTAL COPPER MINING &PROCESSING

Otner Mining, QU,arrying & Processin9

ALL MINING, QUARRING &PROCESSING

Mfg. Except Copper Processing
Con'struct ion
Transp., Utilities, Etc. 2/
Wholesale-Retail Trade ­
Services, Finance and Hisc.
A9ricultu~~& Related S~rvices

fed,eral ,:':'.s~ate & Local Government

" TOTAL AND AVERAGES

Average
Number of
Employees 1/

19,285

3,954

23,239

2,481

25,720

140,,705
86,632
45,396

235,951
243,357
23,775

190,120

991,651:>.
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Total
Wases

$ 4089 778,712

86,184,764

$ 494,963,476

$ 54~,~71,732

2,151;191,912
1,405,716,295

188,328,578
2,254,717,054
2,621,034,684

197,864,896
2,428,247,123

$12,396,072,274

Average Average
Annua1 Weekly

Wage Wage

$21,196 $,407.63

21.797 419.11

$21,299 $409.60

21,769 418.63

$21,344 $410.46

15,,289 294.01
16,2-26 312.04
17~366 333.95
9,556 183.77

.10,770 207.12
8,322 160.05

12,772 245.62

$12,500 $240.39



TABLE XIII CONTINUED

ARIZONA INDUSTRIES COVERED BY SOCIAL SECURITY

YEAR 19HO

Source: Research and Statistics Un'it, Arizona Department of Economic Security.

Industry

Coppe,r M·i ni og ,.
Copper Smelti n9

f
, Reffning

& Rod, Fabrica:tion
. - '. "

rOrAL, COPP,ER MINING & PROCESSING
. ' .

Other Mi oi ng.,: Quarryi fig & Process i"9

ALL MINING~ QUARRYING &PROC~SSING

Mf.g~ Except.: Copper Pr()<;essi ng
Construction
Tran ~p.~ Ut i 1i t i ~ s ; Etc. 1./
Wholesale-Retail Trade
Services, FjnancA ar,d Misc.
Ag~iculture &Related ,Services
Federal, State &Local Government

rQTAL AND AVERAGES

Average
Number of
Empl oy.ees 1/

,18,165
- .'

.3,437

21,602

2,9~2

~4;~~4

ISls'"03.6
71,034
48 j OG3

242,971'
25]:~'Q9:s.

24,197
2~Q;5l9:

l,~OS5 ;40"9~ .

Total
Wages "

$ , '428;656,OSU',

" 81 ,,512 ;402,

$ 5ib~168~4~4"
. .~!... _. ..

. 67, 791,,9b4

'2,621,,044,335'
1,383,188,669

9Z3'i297,528
,2,499,78'6,209
"3, U86, 609,:606

227,390,723
2,725,,157,730 -:

$14,050,4,35,218

Average Average
Annual Weekly

Wage Wage

$2'3',,'597 $453.81

23,716 456.08·

$2~,617, $454.17

23,121 444.64

$23,558,.) $4,~3.03

17 , 394~, 334.49' .
17,956 345.30
19,234~ 3-69.89
10,288 197.85
12:,006 " 230.88 ,-
9,397 180.72

12,944. 2,48.92·

$13.,510 $260.96

: ~.

"

11 Includes all covered employees.

y Transportation exclusive of rai;lroads.
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TABLE XIV

EMPLOYMENT, EARNINGS AND HOURS IN COPPER MINING

IN THE UNITED STATES AND ARIZUNA 1/

All Employees Production \~orkers

Average Average Average Ave. Earnings Aggregate
Av-erage No .. Average No .. Weekly Weekly Hourly p~~r Man Man-hours
(Thousands) (Thousands) Earnings Hours Earni ngs per Year (Thousands)

2/ 3/ 4/ 3/ ~/ §./ 1/ §./
Period Ariz. U:-5 .. Ariz" U:-S .. Ariz .. U.S .. Ariz. u.s. Ariz .. U.S. Ariz. u.s. Ariz. U.S.--
1908 13 .. 8 28 0 1 11.1 21.3 $149.21 $161.68 43.0 47.0 $3.47 $ 3.44 $ 7,759 $ 8,407 24,820 52,057

3 mas .. 7.5 14.9 4.3 fLJ 118.1"7 129.06 36.7 40 .. 2 3.22 3.. 21

9 mos. 15 .. 8 32.5 LLO 25.6 160.11 165.28 45.1 47.8 3.. 55 3.46

1969 1700 33.7 13 .. 9 26,,9 166.50 ·16~LOO' 44.4 46.3 3.15 3.65 8,658 8,78U 32,092 64 5 764
1970 18,,8 37.0 14 .. 9 29 .. 5 173.C)l 175.67 43.8 44.7 3.95 3.93 8,997 9,135 33,936 68,570
1971 IH .. 9 34,,7 14 .. 4 Z6.8 178050 178.46 42.4 42.9 i+ .. 21 4.16 9!12e2' 9~2(}O 32,852 59,/85

1972 20.5 38 .. 9 16.1 3007 194.69 192.19 41.6 41.6 4.68 4.62 10,124 9,994 34,827 66~410

1973 21 .. 5 42 .. 3 17 .. 6 33 .. 7 206.75 206.42 41.6 42 .. 3 4.97 4.8B 10,751 10,734 J<3,U72 74,127
1974 24 .. 0 4208 19.1 33.8 2~~2o 16 226.46 39.6 41 .. 1 5.61 5.51 11,552 11,776 39~331 72,237
1975 22.5 37 .. 1 17.9 2B,,4 24"1 .. 43 247.14 313 .. 6 39.2 6.41 6.33 12,866 12,903 35,929 57,~91

1976 21.7 3505 17 .. 2 27 .. 0 286.31 280 .. 70 40.1 40.1 7.14 7.00 14,888 14,596 35,865 56,300

1977 19 .. 3 35 .. 1 15 .. 3 26.9 302.99 28B.73 39.4 38.6 7.69 7• L~B 15,755 l~) ,014 31,347 53,994

1978 17.2 35,,2 13.7 2'- 0 3L~4" 76 338.40 40.8 40.0 8.45 8.46 17,928 17,597 29,066 55,9520",':3

1979 1v '1 31.9 15,,] 24Q6 404"S] 40S.03 4203 42.5 9.57 9.53 21,050 21,061 33,654 54,36631 .. ~

1980 17.7 29.4 14 .. 0 22.6 446.19 435.01 4L.7 41.0 10 .. 70 10.61 23,202 22,621 30,358 ,;P3,183
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TABLE XIV CO~JINUED

EMPLOYMENT, EARNINGS AND HOURS IN COPPER' MINING

IN THE UNITED STATES AND ARIZONA

Worker Productivity

Recoverable Copper
"ined per Man-hour

(Pounds)

Period -

1968
lY69
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

Copper Ore Copper in Copper Ore Copper ore Mined
Shipped or TreatE~d (Recoverable Content) per Man-hour

(Thousand Short Tons) (Thousand Pounds) (Tons)

:Ari z ..
9/ 10/

U.S .. Ariz. u.s. ·Ari z., U.S.

UH ~294 170,054 1,252,919 2,349,046 4.081, 3.267
127~U49 223,1'52 1,593 9 544 '3,021,590 3.984 3.455
150 9 2A1 257 , ,'29 1,826,734 3,368,957 4.427 3.759
149;1294 242,656 1,633,568 2,986,599 4,,544 4.05~

165,HIS 266,831 1,816,618 3,264,113 4.761 4,.017
173,605 2B9 ,.998 1.~847,635 3,386,357 4.872 3.912
178,821 293,443 1,710,744 3,145,148 4.547 4.062
168,656 263,003 ,. 1,619,535 2,772,111 4.694 4.543
194~O46 283)736 2 7 043",168 3 ~ 166,88'9 5.410 5.040
168,601 259 9 974 1,843,949 2,964,5j9 5.379 4.815
178,201 263,973 1,965,072 2,955,210 6.131 4.718
186,484 291 :JH8 .,2 ,:OH5, 556 3,140,110 5.541 5.369
169,650 241,090 '1,676,111 2,527,920 5.588 5.004

Ariz.

50.480
59 .. 656
53.829
49.725
52.161
48.530
43.496
45.076
56.968
5B.H24
67.607
61.971
55.212

u.s.
45.124­
46.655
49 .. 132
49.~96

49.151
45.683
43.539
47.t185
56.250 .
54.905
52.817
57.759
52.465

..

,Source,: Research mKdt Statistics Unit"l-\rizona Department of Economic S~curity; "Miner"ls Yearbook

- M~atl§~ Milifierals,1I u~s .. Bureau of MI;nes .. · l'Employment and Earnings", IVlarch Issues, U.S ...
Departm~nt of Labor.
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TABLE XIV CONTINUED

EI'J!PLOYiVIENT, EARNINGS AND HOURS IN COPPER !"'IINING

IN THE UNITED STI-\T£S ANDAR I ZONA ]j

1/ Statistics do not reflect vJOrkers in' copp8r smelting, refining and 'rod fabri'cation (See Table XIII for'
comparison) ..

3../ Thes{~ figures (Ire estimates mad8 by the Arizona Department of Economic Security, in coopf-~rcltion with the
U.S. Bureau of Labor Statistics, and·thf~Y include all full and part-time ~,fage and salary workers who were
pmployed in copper mining in any part of the pay p(~riods which included' the 12th of \~ach month of the
yAar.

3/ Estimates madQ 9Y the U.. S Bureau of Labor Statistics, in cooperation with the 50 states, and based upon
monthly samplings similar to those in 1:./ above, adjusted periodically to census benchmarks.

Estimates of production (non-supervisory) vJOrkers based upon samplings as in 2/ above. Since 1975,
figures have been calculat~~d by the Arizona Department of r'~lineral Resources dividing the annual number of
IlAll Employees - Arizona" by a factor of 1.26" This factor was derived by, comparing the annual number of
"All Employees - Arizona" \'11th "Production ~Jorkers - Arizona li from 1970 to 1974.

21 Earnings figures for {~ par'ticular year is the product of IIAverag(~ Hourly Earnings ll and IIAverage ItJeekly
Hours ll for that year"

~/ Gross payroll aggregates, exclusive of irregular bonuses and other pay not earned in a sample pay period~

ilre dividpd by gross man-hour aggregates of production and related workers for the period in order to
determine average hourly earnings ..

J../ "Av(~rage tJeekly Earnings ll times 52 w(~eks.

§./ Number of production workers times "Average ~Jeekly Hours" times 52 weeks.

J./ Copper ore mined and shipped or treated by concentration, smelting or h~aching. Data for 1980 is
prel imi nary.

lQ./ Recoverable copper from copper ort? (St..:t": 9/) and from copper precipitates produced from dump and in-place
leaching. Prior to 1968 copper frcim"precipitates was not included in this table or similar Department
tables& The recoverable copper figure did, however, include an equivalent copper value of byproduct gold
and silver; since 1968 no copper equivalents of any metal have be·en included. Data for 1980 is
prE:1imi nary"

-43·~



TABLE XV

COPPER RESERVES IN ARIZONA 1./

!VIAJOR i~lI Ll IONS P,VERAGE CU
IVlINERAL TYPE OF TONS CONTENT ( ~~)

Sulfide 305 0.65

Oxide 41 0.96

Sulfide 320 0.64

Oxide 20 U.55

CQI\WANY

ANAMAX MINING CO.

DEPOSIT

Twin Buttes

If II

Helvetia

II

Peach Elgin ~ii xed 23 0.75

REMARKS/SOURCE

Publ. in Amax Inc. lY80
Form lO-K
PUbl. in Amax Inc. lYBO
Form lO-K
Publ. 1973; cutoff
dt 0.3% Cu
Publ. 1973; acid
soluble Cu; cutoff
at 0.3% acid soluble Cu
Publ. 1973; cutoff

, at O.4't~ Cu

l"li 55 ion

San Xavier

Si 1ver Be11

With .14 Ag oziton Publ. In ASARCO
1980 Annuol Report
32-42 million tons possible
Pub1. 1972 in Ej\flJ
Publ. in ASARCQ, Inc.
1979 far~ lO-K

Publ. in ASARCO Inc.
1979 form 10-K
With .06 oz/t Ag
Publ.'in 1980 Annual Report
With .05 az/t Ag. Publ.
in 1980 Annual Report

0.76

0.47

0.70

1.25

0.52

0.67

94.003 ;

14.898

165.805

19.627

Sulfide

Oxide

Sulfide

Nixed' .

Sulfide

Sulfide

" Sul fide

IIII

Sacaton (OF')

Poston Butte

Sacaton East
(Uti)

ASARCO INC.

AZTEC MINING CORP. Oxide 2 1.00 Unpublished est.

BS &K MINING CO. Atlas

-44-
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TABLE X{ COI~TINUEU

COIVIPANY DEPOSIT

COPPER RESERVES. IN ARIZONA 1/

MAJOR MILLIONS AVERAGE CU
IViI NERAL TYPE OF TONS CONTENT O~) REtifIARKS/SOURCE

CASA GRANDE
COPPER COMPANY

Casa Grande Mixed 352 1600 Publ. in Getty Oil Co.
1980 Annual Report

COCHISE MINING CORP. San Juan

COCHISEDEV. GRP. Bisbee-North

CONTINENTAL OIL CO. Poston Butte

Oxide

Oxide
Oxide
Oxide
Mixed (?) 6.0 3.14

Sul fi·de
Sulfide 413.4 0.411

fvtixed (1) 20 0.80 .

Oxide 20 0050

l"li xed 800 0.40

Sulfide 326 0.49
Oxide 38 0.33
Oxide 97 0.19

UnpUblished est.

1981 Communication with
Company

Publ. in 198QAnnual Report
included prObable Ore

Publ. 1979 from Copper
Studies Inc.

UnpUblished est.

~;Ji th 0.. 03% [v10
Ac i d so1ub1e Cu
Stoc~pile; .acid soluble Cu
aft.er prior 1e'~chi ng
Above as of I-lay 3~ 1979 from
CyprusIVj:inesCorp. Pros­
p~ctusdated 8/15/79
PublG 1976 in form lO-K with
12.8% In
Unpublished est.; with 0.02% Mo

3.73

0.52

0.1276

100

Sulfide

IVlixed

II

Bagdad
II

Bruce

1-10

Old Dominion
Pinto Valley

Cactus
Copper Ci t j ies
fiji ami
lVtiami East

DragoonCF&I STEEL CORP •.

CITIES SERVICE CO.

CYPRUS MINES CORP.
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COI\;jPAI~Y

CYPRUS MINES CURP.
(continued)

DEPOSIT

Johnson

Pima

TABLE XV CONTINUED

'COPPER RESERVES IN ARIZONA J./

["'AJOR l~jfLlIONS AVERAGE CU
MINERAL TYPE OF TONS CONTENT (%)

Oxide 6.643 0.50

Sulfide 144.959 0.498

REIVlARKS/SOURCE

Acid soluble Cu, Publ. in 1YbU
ENJ International Directory
P'ubl~ 1980 EI\lIJ International
Directory

,,-

DUVAL CORP.

EISENHOWER
.NINING. CO.

EL PASO CO.

FREEPORT~MCMORA~

JNC.

. INSPIRATION
" CONS. COPPER CO.

Esp.eranza
j;ljineral Park
Sierrita

. Palo Verde
(Anamax)

Pa 10 Verde
. '(A~~~CO)

Erne r a1dIs1E~

Santa:Cruz

.Christmas (OP)
Christmas (OP)
Chri stmas (US)

Ins'piration Area
Mines and Ox Hide

Sanchez

Su·l fide
Sulfide
Sulfide

Sulfide

Sulfide
- .

'<Oxide

i"'lixed

Sul fide
Oxide
Sulfide

lvli xed

Oxide

54. Y59 .
43.832

398.752

108.85

. 38.15

1.5

11.613

20.131

265.333

79.362
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. 0.27
0.19
0.30

;' 0.61

0.72

. '0.40

0.62
<.

1'.78

0.55

-i~i th •U33% No
~~ith .051% 1"10
'liJi th . ~ 035% ivio
Above· Pub 1-., in Pennzoi 1 Co.

, 198c) form lO-K

vii th' • 11 oz/t Ag

Wi th' .14 oz/t Ag
Above Pub1 ~ in 1980 ElvlJ
International Directory

3 million tons at 0.1% Cu
USHM RI 8236 Publ. 1977

Publ. in 1980 Annual Report

Includes Il pr0bcble" ore. Pub·l.
.i-n, ~.980 Annual Repar·t -
Pub1. in 1980 Annual Report
Plus recoverable Cu remaining
in leacfl pads.
Publ. in 1980 Annudl Revort



COI"1PANY DEPOSIT

TA6LE XV CONTINUED \

COPPER RESERVES IN I\R IZONA ].j

14AJOR ,-jILLIONS AVERAGE CU
MINERAL TYPE OF TONS CONTENT (%) , RENARKS/SOURCE

· 1\llixed
Nixed 2000 0.41

KENNECOTT CUPPER
CORP.

KERR r~CGEE CORP ..

KEYSTONE
. NII~ERALS I!'lC.

fJiAGJVIA COPPER CO ..

filcALESTER FUEL
COlvlPANY

NAVAJO TRIBE (?)

Chil ; to
Lone Star

Lone Sta r Ext.
Ray

Ray

Red Mountain

Korn Kob

Copper Creek
Kalamazoo
San Nanue1
San ~ilqnue 1

Superi or

Vekol Hills

Zonia

lrJhi te IVlesa

(,1; xed
· Sul fidt::

Sulfide

Oxide

Sulfide
Sul fi de
Sulfide
l-!Iixed

Sulfide

· Sul fide

Oxide

Oxide

606.144

225.760

327.41
325.943
130

6.091

105

20,,5

2
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0.70

0.68

0.71

0.50

0.1'19
0.713
0.70

5.5

.0.56

0.75

Reported at AZ a Conference
AHIIE Dec. 1977

~'Ji th .. 01:::, Mo. Pub1. i n "t~orl d
lViining" f'!lay 1981.

Publ. in "kJorld i-,Hning"
="l';jay lYHl

Pub1. 1970; 100 1"1i11; on
Tons possible.

Publ. in "Pay Oi rt ll July 1973

Pub1.. in Newmont 1'1111 ni ng Corp.
1980 Form 10-K
Publ. in IljVjineral s Yearbook",
1969 Vol. III USBH
Publ. in Newmont Mining Corp.
1980 Annual Report
Publ. 1978; minable by open
pit; with 0.014% Mo; 16
mil1ion~tons oxide Cu

Publ .. in 1980 EMJ International
Directory

Publ .. 1955



,TAtiLE XVCUNTINUED~ ..-
" ,

-COPPER RESERVES IN-A-RIZON~ 1/

-·-.£OIVIPAN Y

NOR/\NOA I'ill NE S
LTD"

ORA'CLE RlOGE
MINING· PARTNERS

DEPOSIT,

Four, "'jeta1s
Lak~shore

lakeshore

LakeSflOr.e
Ventura

Oraclv,;! Ridge

i'4AJOH
MINERAL TYPE

Su'l fi de
5't.i1 fi de

(D i ssm; natl~d)
Sulfide

(Tactite)
Oxide
Sul fide'

Fli xed (?)

HIlLIONS
OF TONS

:3
241

23.6

207
63

11

AVERAGE CU
£oNlEtff-.. (~) .- .

0.132
0.70

1.69

0 .. 71
0.. 26

2.25

RENARKS/SOURCE

Reported 1965
Published in lIi"linerais Year­
book" 1969; Yolo III, US~M

II "

II

Reported 1965; with 0.2-8% lVlOS
2
__

Reported 1977; with 0.64 oz
. Ag/Ton (Pub1• 1979)'

RANCHERS EXPLORATIUN Bluebird
&DEVELOPI'IENT CO.

PHELPS DODGE
CURPURATION

VaS., SMITH ESTATE

Car" ota -

Copper Basin

Coppe r .(.!u~t~n

Dos Pobres
lavender
IVjetca 1f
IVlor.onei
~h~w Cornel i a
Un; t:~d VEfrde'

Dyncimi te

Ox; d~~

Sulfide

IVli xed
Sul fi.d:~

Sulfide
Sulfide
Sulfide
Sulfide
Sul fi de
Oxi d,:~

Sul fi dt~

Ox-ide

Oxide

Sul ffde

4 U.85

175 0.55

400 0.72

415.970 0077
662 •.462 0 ...80
126~623 0063

175 0 .. 60

65 0,,50

.. .~ .. i }

Reported 1979

Publo 1974; minable by open pit
wi th O. 027~ r,IIO

Pub1. 1977

Publ. lY75
Publ. 1975
Publ .. 1975

Unpublfstled est.,

P~bl. in Rancriers 19bO Form
lO-K

SQUAW PEAK MINING CO. Squaw Peak Sulfide 30
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C(W/PANY DEPOSIT

TABLE XV CONTINUED

COPPER RESERVES IN ARIZONA 1/

MAJOR MILLIONS AVERAGE CU
MINERAL TYPE OF TONS CONTENT (%) REi'4ARKS/ SOURCE

STANDARD l'IET/-\LS
CORPORATION

J\nt 1Qr Sulfide 5.1 1.95 With 4.13% In, 0.94% Pb,
&1.05 oz Ag/ton Publ. in 1978
Annual Report and Form lO-K

STRONG £1 HARR I S Strong P<

Harris
Mixed 60 0.60 Unpublished est.; with

o. 7U/~ Zn

SUPERIOR OIL Pine Flats Unpublished est.

UNDETERiIJI INED

UNION OIL Turquoise Oxide 10 0.50 Publ. 1975

Unpublished est.0.4530Nixed ('l)Pa rk Hi'! 1UNITED ST/~TES

GOVERNf,I1ENT___c,_·_._~,__.. -... _

UNITED STATES Apex
GOVERNMENT AND U.S.
l?/ETJ-\LS CORP"

l\ltixed (?)

----_.._-.--,----------------------
VAN DYKE COPPER COo Van Dyke
AND SHU-fiE COPPER CO ..

Oxide 100 Publ. 1977

1/ Reserves are giv(~n VJith a gr'ade of average total copper content as of December 31,1980, unless
stated othen"Jis'2 under "Remarks .. 11

I~s used in this table, reSt~rves generally mean those estimated
quantities of ore which, under presently and reasonably foreseen technical and economic conditions
may be profitably mined and sold or processed for the extraction of their constituent values.
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ARIZONA DEPARTMENT OF MINERAL RESOURCES

The Department was created to aid in the promotion, development and
conservation of the mineral resources of the State. Particular emphasis
is placed on providing prospectors and small miners with semi-technical
assistance and economic information.

The general goal of the Department is developed by working with the
following objectives:

- Provide technical assistance to prospectors and operators of
small mines.

- Disseminate comprehensive mining and mineral information to
the citizens and government officials of Arizona counties.

- Study conditions regarding small mine activity and seek
solutions to problems.

- Serve as the State's public bureau of mining and mineral
information.

- Maintain and expand the Department's mine file library.

- Provide educational services in the field of mineral
resources and mining.

-Analyze proposed Federal and State administrative actions.

- Develop interagency cooperation between the Department and
other local State and Federal offices.

- Gather all information available on mineral occurrences,
prospects, partially developed properties and known mines
in the State in order to promote further exploration.

- Provide publications in the form of mineral reports, annual
directories, technical reports, annual mineral industry
surveys, information circulars, and media articles.






