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CURRENT PLANT PRACTICE AT TWIN BUTTES:
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OXIDE COPPER AND BY-PRODUCT URANIUM :

- BY WILLIAM P. LORENZ

INTRODUCTION

The Twin Buttes Mine is a copper-molydenum ore body
capped with an oxidized zone up to several hundred feet in
thickness During early pit development the oxide ore was
stripped and some 25,000,000 tons of oxide ore with copper
contents greater than 0.6 percent was stockpiled. Strip-

ping will continue for several years to come.

Since the oxide ore was not amenable to flotation and
the ore would not satisfactorily heap or vat leach due to
gypsum formation from its high limestone content, there was
no economically feasible approach to recovery of the copper

values at that time.

In the early 1970's when sulfur dioxide emission re-
straints were placed on local smelters, low priced sulfuric
acid became available and an acid leach circuit to extract

copper from these oxide ores became economically viable.

In 1973 the decision was made to proceed with construc-
tion of the copper circuit and in June 1975 the plant was com-

missioned.



The presence of uranium in the leach solutions was dis-
covered during the piloting of the copper circuit but the ec-
onomics at that time did not warrant recovery. In 1975
uranium prices skyrocketed and renewed interest was placed on
uranium recovery. In January 1979 construction was begun and
in February 1980 the uranium by-product plant was commissioned.
The plant is an Eluex process using resin ion exchange fol-
lowed by solvent extraction and ammonia precipitation. The

overall oxide plant process flowsheet is shown in Figure #1.

CRUSHING AND GRINDING

The oxide plant begins by crushing selected grades of
ore through a 48 by 60 inch jaw crusher. Crushed material is
conveyed to a vibrating grizzly and the oversize material to a
"7 foot standard cone crusher producing a minus 1 inch diameter
rock. Single deck vibrating screens- separate oversize material
which is returned to two 7 foot shorthead crushers in closed

circuit with the screens.

The final product at 25 percent plus 0,50 inch diameter
is stored in a covered stockpile which feeds the grinding
mills via 10 slot feeders under the pile. The pile contains

about 15,000 short tons of live ore,

Grinding is accomplished in 2 parallel trains each con-
sisting of a 12 by 18 foot rod mill feeding a 12 by 30 foot
ball mill which wet grinds the ore in open circuit to 14 per-

cent plus 65 Tyler mesh and delivers a 55 percent solids



slurry to the leach reactors at 450 dry short tons per hour.
Sizing and density of the milled pulp is regulated more by
physical characteristics such as solids suspension in the
leach reactors rather than by the kinetics of the leach re-

action itself.

LEACHING, THICKENING AND CLARIFICATION

The original leach plant design employed a pH adjustment
circuit which was to neutralize leach liquors before solvent
extraction. In this circuit, the ground pulp from the wet
grinding sections flowed through a series of 5 agitated leach
tanks with a retention time of about 1 hour each. Concen-
trated sulfuric acid was added to the first tank to obtain a
pH of 1.5. Additional acid was available to leach tanks 2
and 3 if needed to maintain the pH at 1.5. The leached pulp
then advanced to the first of four CCD thickeners for liquid

solid separation.

The #1 thickener overflow at pH 1.5 was thought to be
too acidic to allow efficient recovery in the solvent ex-
traction section so the overflow was pumped into a neutra-
lization circuit consisting of 3 leach tanks where raw mil-
led pulp was addedbté adjust the pH to about 2.5. This prb-
duct was then pumped to a neutralization thickener and clar-
ifier for final 1liquid solid separation before solvent ex-

traction.

The neutralization concept caused severe gypsum formation



problems and was abandoned in 1976 after discovering that the
solvent extraction plant could produce good recoveries at the
lower pH produced in the primary leach, This simplified the

leach circuit and eliminated the gypsum formation problem.

The neutralization tanks have been converted into addi-
tional primary leach tanks to increase leach retention time
and the neutralization thickener is now used as an additional
clarifier which doubles the retention time of clarification

before solvent extraction.

The present leaching section consists of 2 parallel
trains of 8 agitated leach tanks, each 30 feet in diameter
and 31 feet high with a-9 foot diameter downflow turbine.

A1l tanks are mild steel/rubber lined with pulp overflow as-
sisted by air-lifted chimneys. Retention time in each tank -
is approximately 1.5 hours. Sulfuric acid is added to the
first tank in each train to a pH of 1.5. The pH is allowed
to drift upwards until a final pH of about 2.3 is obtained

in the leach discharge.

The leach pulp is pumped to the first of four 400 foot
diameter CCD thickeners for 1iquidlsolid separation. Wash
solution consists primarily of solvent extraction raffinate
and make-up water to produce a final thickener overflow so-
lution with copper at 3 g/1 at a pH of 1.9. The leach/thick-

ening circuit flowsheet is illustrated in Figure #2.

After final clarification of the thickener overflow so-



lution by two 400 foot diameter clarifiers in series, the
solution passes through a steam injection reservoir which
heats the solution to the minimum temperature requirements
for the uranium plant and copper solvent extraction plants.
At this point in the circuit, the clarified overflow con-
tains about 3.0 g/1 copper, 10 ppm U308 and 2.5 g/1 iron.

URANIUM BY-PRODUCT PLANT

This solution is pumped to the resin ion exchange sec-
tion of the uranium plant for removal of the uranium values.
The uranium free solution is then returned to the copper
solvent extraction plant followed by filtration and elec-
trowinning. Figure #3 shows a process flowsheet of the

~uranium plant.

The resin ion exchange section consists of six absorp-
tion columns, three elution columns and transfer vessels
for moving resin. Each absorption column contains five in-
ternal chambers and contains about 200 ft3 of resin per cham-
ber except for one chamber near the top which is normally
empty except during resin transfer. The uranium pregnant
solution flows upward through the columnAand fluidizes ;he
resin in each chamber. The solution entering the bottom of
the column contains about 10 ppm U,0_ and leaves the top at

378
1 ppm or 1less.

Once the resin in the bottom chamber is loaded with



uranium it is transferred to the measuring chamber. The
resin is then washed with 10 g/1 sulfuric acid which removes
loaded iron before it is transferred to the elution column

for uranium stripping.

After the resin in the bottom chamber has been moved
from the absorption column, the resin in the upper chambers
are progressively moved down. A batch of resin from the e-
lution column which has been stripped of its wuranium is

placed in the top chamber.

After the resin has been washed with 10 g/1 sulfuric
acid in the measuring chamber to remove iron, if is hy-
draulically moved to the bottom of the elution column.
During normal operation each of the elution columns contains
four batches of resin. Elution of the resin is done in a
downflow manner using 100 g/1 sulfuric acid. The eluted
uranium free resin is transferred from the elution column
to the rinse chamber where it is rinsed with barrens solution.
The primary purpose of the rinse chamber is to reload iron
onto the resin. Iron 1oadiﬁg increases the density of the
resin such that it will quickly settle when transferred to
the top of the absorption columns. A diagram of the absorp-

tion columns are shown in Figure #4.

Eluate produced from the resin ion exchange section of
the plant is used as uranium solvent extraction feed. The

uranium solvent extraction plant contains four extraction,



one acid scrub, and three stripping stages.

The extraction units are operated in the organic
continuous mode with an organic to aqueous phase ratio
of 1.5 to 1.0. The reagent is 3 percent Alamine 336 in ker-
osene with 2 percent isodecanol added to improve amine sol-

ubility and phase disengagement.

The stripping units are operated in the aqueous con-
tinuous mode, fed with pH 4 ammonium strip solution. PH
is maintained during stripping by injection of anhydrous

ammonia into the mixer-boxes.

The pregnant solution from the stripping section is
pumped to two precipitation tanks, operating in series which
provides 90 minutes total retention time. Anhydrous ammonia
diluted with air is piped into the precipitation tanks to |

achieve a final pH of 7.7.

The precipitated yellowcake is dewatered in a thickener.
The thickener overflow is pumped back to the solvent extrac-

tion strip circuit for reloading.

The partially dewatered thickener underflow is trans-
ferred to a centrifuge to wash the yellowcake free of am-
monium sulfate solution and to further densify prior to
drying. The discharged cake from the centrifuge is pump-
ed into a four leveled propane fired dryer to remove water

to within product specification.



Design production is 500 1b/day of U Og although

3
- production in 1980 has exceeded design capacity by over 50
percent due to a relatively high concentrations of uranium

built up in the copper leach circuit.

The plant has been operational since February 1980 and
other than mechanical failures associated with a plant start-
up, no process chemistry problems or resin fouling have

been observed.

COPPER SOLVENT EXTRACTION

The copper bearing solution discharged from the uranium
plant is split into two streams of 3100 gpm each for counter-
current copper extraction in two parallel trains of mixer-
settlers. Each train consists of four extraction and two

stripping stages.

The settlers shown in the foreground are 45 feet wide
by 111 feet long except for E-3 and E-4 which are 139 feet
long. Original pilot plant work indicated slower phase
disengagement in the third and fourth units and therfore
wer made longer. At a normal flow rate of 6200 gpm, the
specific flow in the third and fourth units is 1.14 gpm/ft2
and 1.43 gpm/ft2 in all other units. All settlers have
picket fences at both the inlet distributor and at the sol-

vent wiers to promote solvent disengagement.

Mixer-settlers are of standard Davey Powergas gravity



design. A square mixing box contains a draft tube through
which the phases are introduced into the eye of the turbine.
The dispersion exits the top of the tank through a hole
around the turbine shaft which prevents air entrainment
from the dispersion air interface. The dispersion is then

channeled across the top of the tank to the settler.

The 20 C design temperature for solvent extraction
feed is insufficient to allow phase disengagement at de-
sign flow rates except when the mixer-settlers are very
clean and free of crud. Operating experience has shown
that a feed temperature of about 25 C is more realistic to

maintain normal .flow without entrainment.

The suspended solids in solvent extraction feed as
well as the particulate material in the extraction set-
tlers, consists of silica, gypsum, and iron salts. Much
of the crud found in the extraction settlers is more dense
than the aqueous phase and actually settles to the bottom.
The crud formed in the stripper settlers is very 1light
and consists primarily of silica. It is thought that dis-
solved silica in the aqueous solutions entrained in the
loaded organic are precipitated in the stripper units |
upon contact with high acid concentration solutions. In
addition to forming crud, the silica will transfer organic
to the electrowinning circuits which deposits on starting

blanks causiﬁg laminated and lacy deposits.

Crud is removed from the solvent extraction plant



by completely emptying a selected settler and washing

down any sediment left in the bottom after draining. This
operation involves shutting down one line of solvent extrac-
tion for approximately 8 hours during the cleanout. Most of
the organic containing crud, is reclaimed by draining fhe

mixer-settler and collecting it in a storage reservoir.

The organic collected is allowed to de-emulsify for
about two days before feeding ¥t into a continuous 'cream
separator" type centrifuge. Organic can be '"cleaned" at a
rate of about 15 gpm. The time required to clean the or-
ganic governs the cleaning schedule of othef settlers.
Normally each settler is cleaned twice per year or 1 settler

approximately every two weeks.

ELECTROWINNING

Filtered pregnant electrolyte is fed to the tankhouse
recirculation system at a rate of 730 gpm. Typical feed so-
lutions contains 50 g/1 copper, 100 g/1 sulfuric acid and

approximately 10 ppm suspended solids.

The tankhouse contains 216 cells. Each cell contains
51 cathodes and 52 anodes on 4 inch centers. The anodes are
cast of a calcium/lead alloy. Starter sheets are prepared on

titanium blanks.

There are four electrolyte recirculation systems in the



tankhouse arranged in a cascade. The first cascade of 36
cells is a commercial production circuit. The second cas-
cade containing 36 cells is used for preparing starter
sheets along with commercial cathodes. The third and fourth

cascades contain 72 cells each and are commercial circuits.

The first and second cascades share one rectifier op-
erating at 18 amps/ftz. The third and fourth_cascades have
individual rectifiers and the current varies with production
rate but is regulated to maintain the final spent at 25 g/1

copper.

Feed to the first two cascades is steam injected to
maintain temperature at 35 C. Heat generated from electrol-
ysis requires the third and fourth cascades to be cooled to

keep temperatures below 45 C.

About 5 percent of the final spent is bled back to the
leach circuit to keep iron below 2.5 g/1. Make-up water to
compensate for evaporation is added to the final spent sump
before recirculation to the solvent extraction plant. Acid

is also added to maintain concentration at 130 g/1.

Cobalt is added to the recirculation system to main-
tain a concentration of 60 ppm in order to staﬁilize the
lead oxide film on the anode surface. Chloride levels are
maintained at 25 ppm by salt additions. No other reagents

are added to the electrolyte.



Cathodes are pulled on a 7 day schedule and "wet-slap-
ped" on the second day to eliminate shorting. Current ef-
ficiencies are typically 85 percent and power consumption
is about 0.90 kilowatt hour DC per pound of cathode. Com-
mercial cathodes produced are fine grained, dense and free
of dendrites. A two stage fresh water washing system

removes residual electrolyte and maintains cathode bright-

ness.
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RING BUILDING
WASHINGTON 6, D. C.

The American Mining Congress

Publication of excerpts or summaries of this paper, not to exceed one~-third
of the full text, with appropriate credit line, by daily, trade or business
publications is welcomed. For any fuller publication, permission of the
American Mining Congress, Ring Building, Washington 6, D.C. is required.

GEOLOGICAL DEVELOPMENTS IN THE TWIN BUTTES DISTRICT NEAR
TUCSON, ARIZONA*

By

W. C. Lacy, Professor of Geology,
College of Mines, University of
Arizona, Tucson, Arizona

and
S. R. Titley, Assistent Professor
of Geology, College of Mines,
University of Arizona, Tucson, Arizona

Introduction

A decade ago the geophysical discovery of the Pima orebody by Thurmond and
Heinrichs (l) set off a rash of activity in the Twin Buttes mining district that
resulted in the discovery of the Esperanza, Mission, and Palo Verde orebodies.

The Twin Buttes mining district, located approximately 20 miles south of
Tucson, Arizona, along the eastern pediment slope of the Sierrita Mountains, had
at the time of the Pima discovery produced about 20 million dollars in value from
lead, zinc, copper, silver, gold and molybdenum. Production was from veins or
from relatively small, erratic limestone replacement bodies that cropped out at
the surface on remnant hills that stood above a covered pediment surface. Applica~
tion of improved techniques - geological, geophysical and geochemical - have con-:
tinued to reveal major discoveries as "blind" orebodies under the pediment cover
and beneath leached capping. The area now takes its place among the great mining
districts of the Southwest with a developed potential value in excess of a billion
dollars. Its development has had a strong impact upon both exploration philosophy
and mining legislation.

The area has received careful study by meny geologists, with nearly as many
interpretations as geologists, and continuing exploration to test the various
theories of localizing controls yields encouragement that additional important mete
deposits will be found.

General Geology

In spite of the considerable geological and geophysical effort expended in
the Twin Buttes district (2, 3), the lack of continuous outcrops and the complexity
of faulting, volcanic and intrusive activity have led to varied interpretations of
geological relationships and history.

*Presented at the 1961 Metal Mining and Industrial Minerals Convention, Amer-
ican Mining Congress, Seattle, Wash., September 10-13, 1961.
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STATE OF ARIZONA
DEPARTMENT OF MINERAL RESOURCES

MINERAL BUILDING, FAIRGROUNDS
PHOENIX, ARIZONA 85007

July 20, 1976

Mr. Edwin J. Efsenach

Pres{dent, Anamax Mining Company
Twin Buttes Operation

P. 0, Box 127

Sahuarita, Arizona 85629

Dear ¥r. Efsenach:

Thank you very wmuch for furnishing the Department of Mineral
Resources with the 1975 production data for your Ar{izona min-
ing operations.

Enclosed 1s 2 copy of the conpleted 1974-1975 tabulations for
all large Arfzona copper producers.

If the Departwent, or I, can be of assistance to you at any
time, please contact us.

Stncerely,

Glenn A, Miller
Hineral Resources Specfalist

Enclosure

GAM:pp

File: Anamix, Pink reading, Yellow Alpha “A“
Copper Report file, GAM file
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Twin Buttes Mining Ccmpany Property Vw1

Pima Ccunty, Arigona FE SN Lol :
Submitted dy several different parties during the last fifteen years but
more recently by the late G. M. Colvocoresses and Howard Fields. :
This properSy was sxamined along with Sthers in the Pima Mining District
by R. M. Hernom in June, 1942, and the surface was exanined by Herron and
Stone in 1947,
Saveral days.

Copper :
In 1942 Hernon astated, "Very Little reliadble duta relative to ore reserves

have appeared, One varbal report is that little or no ore was left obn thd
bottom of the various minus along the zomne." ' :

&

The report made by Herncn and Stone in 1947 indicated that, from what {n- - °
formation they could gether, the limestone beds impinging on the granite
contact (43 657} had probably been explored and have favorable horizonms;
thet ore in the lower lime beds was problematical and the only way to ascer-
tain their value would be by deepening the shaft or diamond drilling from .
t he 800-foot level.

/

Addendum by G. J. Duff - May 28, 195L: The various snafts on this property

2.
3.
4.
S,

6.

7.

8.

have been full of water since the large operation oY the aine closed down
about 1906, William Foy has had a lease or controlling interest for many
years but bas never dome any prospecting or mirning. Abcut January, 1949,
Hewerd Flelds seoured a leesse and option from the cwners with a minimwm
royalty of $200 per month, which I understand he has been paying but has
done mo work, As of today I understand a deal 18 being consummated be- :
tween the Twir Buttes Mining Company and $he Benner Mining Company of Okla-
hema City, wherein Fields gets an overriding royalty. Banner has already .
installed a soncrete shaft 2 alk Y%é %,OPPor Queen and they
expect to de-water and exem :

Pima Mining Distriss
Pima County, Arizona

Varicus persons on di’fereat occasions -

Robert 4. Hernon ' ; AR NEUB Y S

Saveral days in June, 1942, (Additiosal. reports under varic s

. _ SERL): ) us years on

saveral individuval properties in this distriect.) in.A o
: o Y T N

Lead-zino-copper v &

"At present (June, 1943) no operations’of aize are in't a Dletriot |
Possible operations would center around the Twin Butteahzﬁgizznei:ir;;;;f
ireas for eopper, and around the Ssn Xavier for lead-zins. Local opordk?
tors beiieve that a eustom mill would draw considerable lead-zinc ore,
Howevar, the writer krows of no property except possibly the Ban Invi;
which might serve as a becklog for such a mill. . . , It seems that the

San Xavier offers the only possibility at this time for tonnage. L
San Xavier Mine has since become the only operating unit of any.n;z;;{

% 8 & & &




Do Al tbinometd..

War Minerals Report
United States Department of the Interior - Bureau of Mines

W.M.R. 47 - Copper, Zinc February 1943

TWIN BUTTES CAMP

Pima County, Ariz.

SUMMARY

The mines of the Twin Buttes Camp are at contacts of intrusive granite
with older sediments, largely limestone. The ores are principally the contact
metamorphic type and are localized in the hamging-wall sediments at the junction
of small fissure veins with the granite contact. No important ore hodies were
exposed at the surface, but were discovered by sinking on the fissure veins to the
contact zone. Masses of garnetized rock in the contact zone also serve as possible
indicators of underlying ore bodies.

¥ " o

Five mines in the area - Minnie, CoppefbKing, CoppefLQueen, Copper Glance,
and Senator Morgan - have yielded 388,000 tons of ore averaging &l7 percent
copper and a small tonnage of high-grade oxidized zine ore. Developed reserves
in two of these mines amount to 30,000 tons of 6-percent copper ore. The Conten-
tion mine, on another segment of the granite contact, has 15,000 tons of developed
zine-copper ore averaging 17 percent zinc and 2 percent copper. Ore development
is in progress at this mine, financed by a $20,000 Reconstruction Finance Corpora-
tion loan.

A1l of the copper mines except the Senator Morgan lie along an 8,000~-foot
east-west segment of the granite-sedimentary contact. Two other shafts, which
yielded no production, were sunk on this contact, so that some 6,300 feet of the
contact zone is accessible for underground exploration. Geologic conditions
favorable to ore deposition are found along some 2,500 linear feet of unexplored
portions of this contact zone.

. All of these mines are controlled by the owner and operator of the Copper
Queen and Conténtion mines, who holds the other mines under lease. TFinancing has
been arranged for extrascting shipping ore now exposed on the lower levels of the
Copper Queen and Copper Glance mines and for continued development and mining.

. Preliminary rehabilitation is under way. Four of the shafts have been made accessi-
ble, and the lower levels of the Copper Queen and Copper Glance, now under water,
will be unwatered soon.

Mining cost of shipping ore is estimated at $5 a ton. Ore of lower grade
than 5~percent copper will yield little profit when shipped to the smelter.

The Bureau of Mines has begun an exploration progrsm in which it is planning
to include (1) mapping and geologic study, both at outcrop and underground; (2)
sampling of underground workings and diamond-drill testing at parts of the Twin
Buttes contact zone for extensions of known ore hodies and search for new ones; and
(3) sampling the Contention mine and diamond drilling to prove extensions of that
ore body. About 4,000 feet of diamond drilling and 500 feet of underground drifting
will be needed. The total cost of the project is estimated at $45,000, This program
has a dual purpose - first, to disclose additional reserves of shipping ore, and
second, to estimate the tonnage of milling-grade ore and, if the available tonnage
‘of the latter i1s sufficient to Justify the erection of a mill, to make metallurgical
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test and proposals for a cugtom mill in this camp.

This program offers an opportunity to disclose ore bodies that should yield
copper ore and zinc-copper ore of shipping grade. The exmectation is 25,000,000
pounds of copper to be produced from 19/3 to 1947, inclusive.

INTRODUCT TON

The Twin Buttes Camp embraces eight mines that lie along a contact of granite
with Paleozoic limestones and quartzite. Five of these have been producers; another
is in active development and has some zinc-copper ore blocked out. There is a known
reserve of some copper ore in two of the o0ld producers.

In June 1942, when a Bureau of Mines engineer* investigated these mines, only
one of them was accessible. Mans of the others are available, as well as records
and smelter settlements covering the greater part of the copper produced from the
camp, and a geological report,on the Twin Buttes district by Ronald L. Brown in the
University of Arizona library. The present operator , who has heen connected with
these mines since 1916, supplied much information. )

»

The Senator Morgan grou mnder lsase to Charles Taylor of Tueson, frizona, is
owned by t?y Twin Buttes Mlnlng & Smelting Co. of Milwauree, Wis., which also owns
the Copper”Glance, Copper Butfés, CopnepLBullion,.and Conper King Mines. These are
leased to William Toy, of Twin Buttes, until 1948.

4
&

8 + :
The Midland Copper Ca, now defimnect, owned the Copper Queen mine. William Foy,
a former shareholder in that commany, has been vaying taxes on the mine for several
ye ArsSe

i
#

& =
The Arizona Buttes (Minnie) groun of claims and the Contention groun, all un-
patented, are held by William Foy.
Y b
The Taurus elaim (unvatented) is held by G. Gavin, Box 13, Ruby Star Route,
Tueson, Arizona.

Work hags been started at the Covpner Glance to rchabilitate the shaft and un~
water this mine and the Copver Queen, which is connected w1th the Copper Glance on
the seventh level., Wi}liam Foy has unwatered the Contention mine and is doing
_development work there, i

HISTORY
The first locations.are said to have been made in 1876. Little mining was
done beforu 1905, when D, 5,"Roge, of Milwaukee, organized the Twin Buttes Mining
& ”ne1t1nb Co. end asquired the more promising claime in the area, except the Minnie
group. This company built 28 miles of standard-gage railroad from Twin Buttes to
Tueson and erected a smelter on the Santa Cruz River. It operated from 1906 to 1913,
but wes not highly successful. It produced 132,500 tons of ore averaging 5.92 ver-
cent copper, mainly from the Morgan mine, but some of it from the Copper Glance and
Copper King mines. v
s '

. Ed Bush leased the Morgan mine in 1913 and produced a few carloads of low-grade
oTe. er relinquished that lease in 1914 and took a lesse-and-purchase ovtion on the
Minnie mine, which he developed and onerated frem 191/ to 1917.

-T-..-.mb—-<<- - .’- " '
TBurr S. Webber, associste mining engineer.
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T4 Bush and associates org nized the Midlend Copper Co., in 1917 and took
the Copper Glafice and Coppﬁr Queen mines under lease-and-purchase option. The
Copper Queen was paid for out of royalties, The lease on the Copper Glance was
surrendered in 1918, and the mine has since lain idle. Tt has produced 118,066
tons of ore averaging 6.72 percent copper. Bush died in 1920. The company re-
opened the Copper Queen mine in 1922 under the management of William Foy, and
shipped ore from 1923 to 1926. The Copper Queen produced 75,186 tons of 7.05
percent copper ore from 1917 to 1926, William Foy produced a little ore from
the Minnie mine in 1928.

Total production from the camp has amounted to 388,231 tons averaging 6.17
percent copper, contributed as follows:

— Mine Dry tons Copper, nercent Copper content, pounds
; 1
Senator Morgan . - 132,502 5.92 15,688,237
~" Copper Glance. « . 118,066 oI 15,870,493
< Copper Queen . « . 75,186 7.05 10,608,048
S Minnie . . . o . 62,477 Al 5,865,333
388,231 6.17 48,032,111

e

1 Production credited to the Senator Morgan mine includes all of the ore produced
from the Copper King and the early production from the Copper Glance,

PHYSTCAL FEATURES

The Twin Buttes Camp, in the Pima Mining District, is 28 miles south of
Tueson on the Tueson-Continental County raod. Tt is 6 miles south of Mineral Hill,
Almozt half of the road is paved and the remainder is well-graded. A graded road
9 miles long connects the camp with Sahuarita, on the Nogales branch of the
Southern Pacifie Railroad and on paved U. S. Highway 89,

Topographie reliecf is not great. The altitude is about 3,400 feet, wherefore
temperatures are somewhat lower than at Tueson.

Potable water is obtainable fram three old prospect shafts in the area,but the
nearest supply is rather scant in dry weather., Mine water is used for other than
camp purposed.

Although lavor is not abundant, a few experienced men are available and some
ordinary laborers can be obtained.

GHEOLOGY

The ore deposits of the camp, as indiceted by past development, are mainly the
contact metamorphic tvpe and are at or near the contacts of intrusive granite with
Paleozoic limestones and guartzites. The ore shoots lie in metamorphosed sediments
adjacent to a zone of garnet rock that sepsrates the ore from the footwall granite.

The principal group of copver mines lies along the north side of a sedimentary
ridge that may be completely surrounded by granite. The greater part of the contact
is masked by alluvium, The claims lie end to end, with their side lines roughly

~parallel to a nearly east-west segment of the granite-sedimentary contact, which is
about 8,000 feet long (fig. 1). From west to east the mines are Minnie (Arizona
Buttes), Copper Buttes, Copper King, Copper Queen, Copper Glance, and Copper Bullion.
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The contact is approximately defined by outcrops toward the east. TIts position
underground is determined at intervals for about 6,000 feet. The dip of the con-
tact is south. Some transverse faulting has been noted along this setment of the
contact,

.

The Contention zinc-copper ore body on the North Star claim, about 3,500 feet
south of the Minnie mine, is on the granite-sedimentary contact at the northeast
side of another block of gediments, The intervening contact line between this mine
and the Twin Buttes groups is several miles long, within which interval the granite
presents many phases, grading from true granite to diorite. Quartz segregations
and lamprophyric dikes also occur.

The o0ld Senator Morgsn mine, adjoining the Contention at the southeast, is
near a faulted setment of the same granite~limestone contaet that trends northwesterly.
Several faults are noted in this gneral area,

ORE DEPOSITS
The Copper Bullion, Copper Glance, Copper Queen, Copper King, and Minnie form
a geologic unit. WMining on the Glance, Queen, and Minnie has shown that these are
contact-metamorphic deposits. Chalcopyrite, together with a little bornite, is the
principal copper mineral, although copper carbonates and native copper sare found,
The gangue congits of garnet, epidotized limestone, and some specular hematite. The

three mines have the following characteristics:

1. Tnitial work was on small-fissure veins containing copper-carbonate ore.

2. The veins led to contact-metamorphic deposits of economic importance.

3. The contact-metamorphic ore bodies did not outcrop.

L+ The ore shoot developed, in each instance, has an easterly rake and consists
of connected, irregularly shaped ore bodies within the contact zone. The shoots
are lenticular in general outline, have an average thickness of 30 to 80 feet, and

are about half replaced by copper ore above 5-percent grade.

5. At the surface and in the vicinity of the upward projection of the ore
bodies, is a zone of garnetization containing minor amounts of copper carbonates.

6. Progressivley from west to east, the contact-metamorphic bodies occur at
greater depth below the surface.

7. The depth of these bodies is a function of the horizontal distance between
the granite contact and the fissure vein appearing over each body.

8, The importence of the underlying ore body appears to be reflected in the
gtrength of garnetization, where the limestones are of equal amenability of contact
metamorphism.

The water table is about 425 feet below the collar of the Copper Glance shaft,.
That mine makes 50 gallons of water a minute at the 625-foot horizon.



TWIN BUTTES CAMP Page - 5 =

Minnie (Arizona Buttes). -~ This was the first of the group to be explored.
Most of the fissure vein over the ore shoot had been eroded, so that strong min-
eralization was evident at the surface. The ore shoot lies between limestone and
a footwall wedge of quartzite, the thin edge of the wedge being towards the
east. This was passed in drifting east on the 325-foot level, where granite was
encountered on the footwall of the mineralized zone. The copper content there
fell below 3 percent. Mineralization appears to have been localized by transverse
fractures that pass from the granite through the quartzite into the limestone hang-
ing wall. The quartzite is partly mineralized adjacent to these fractures and
yielded some ore.

The ore shoot, as developed, is about 500 feet alon% its pitching axis,
roughly oval in cross section and about 70 feet wide. otal production has
amounted to 62,477 tons with average grade of 4.7l percent copper. The ore dim-
inished in grade on the lowest level; 5,100 tons mined there in 1929 averaged 3.15
percent copper. Ore of similar grade remains in the mine, according to assay maps,
but the thickness of the ore shoot is decreasing downward. Future exploration in
this mine had best be directed eastward along the granite-limestone contact toward
the Copper Buttes shaft about 1,400 feet away. The 325-foot level was driven 375
feet east on this contact without encountering shipping ore. This exploration is
not recommended at present.

Copper Buttes, - There is a moderate development of banded garnetization
between the Minnie and the Buttes shaft. A small mineralized fissure vein outcrops
at the Buttes shaft, which was sunk on this vein at an inclination of about 600
southerly. The shaft entered the footwall granite at 100 feet and was continued in
granite to 300 feet on the slope. Crosscuts were driven to the hanging-wall lime-
stone at the 200- and 300-foot levels. Drifting along the contact on these levels
aggregates about 225 feet. The contact, where exposed underground, shows a leached
zone with some mineralization that averages about 5 feet in width. This zone con-
tains some chalcopyrite in garnet rock, but the material is below commercial grade.
Exploration, if undertaken, should be directed westward along the contact toward the
Minnie; that is not contemplated as part of the Bureau's present work.

Copper King. - The King shaft was started early in the century on a fissure
vein containing copper carbonates. The shaft was last used in 1913 and is reported
to be 300 feet deep. <The vein is in limestone and dips steeply toward the south.
Tt is exposed for a length of 250 feet at the surface, where it pinches and swells
along the strike; underground openings show the same variation in width down the
dip. Average width is about 5 feet. Leasers are now mining at the surface, work-
ing westward toward the granite contact, which is masked by alluvium.

Mine records s'ow that oxidized zine ore was found in the footwall limestone
a short distance north of the vein. Smelter settlements indicate that 2,183 tons
of ore carrying 27 to 3/ percent zine was shipped to Kansas and Colorado smelters.

There is a moderate development of garnet in the hanging-wall limestone over
the King fracture. Fastwardly the surface trace of the fracture fades out into a
heavy body of garnet rock overlying the Queen stopes. Although the King fissure
is well within the hanging wall (perhups 300 feet), relative to the Queen shaft,
it is not unlikely that it connects with the Queen ore body. The intervening block
of ground, about 400 feet measured along the rake of the Queen ore shoot, will be
explored through stoping in the two mines.
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- The block of ground below the King workings is considered a promising potential
gource of copper ore and possibly of zine ore, also. An ore shoot should be found
at the junction of the King fissure with the granite contact, assuming that ore
deposition here followed that patter, exnosed by development, at the Minnie mine to
the west and at the Queen and Glance mines immediately to the east. The strike and
the attitude of the granite footwall are unknown between the Queen mine and the
Copper Buttes shaft, so that the distance from the lowest level of the King workings
to the granite footwall is unpredictable.

Copper Queen. - The first work at the Yueen mine was on a small fracture filling
of copper carbonate ore, as at the Minnie, King, and Glance mines. A shaft was
sunk on the fracture about 100 feet, almost vertically. In view of geologic condi-
tions alrecady proved at the Minnie and Glance mines, this shaft was abandoned and
another was started, inclined 729 gouth. The second shaft intersected the hanging-
wall limestone and encountered the metamorphic ore body at 440 feet inclined depth,
and has been sunk to 740 feet. Ore was stoped from above the 440- down to the
700-foot level. The ore body is said to diminish in thickness and grade in the
backs of the stopes above the 440-foot level. Complete assay records of this last
work indicate that the grade of ore is about the same as that of the ore mined above.
Selective mining is necessary, as at the Glance and Minnie mines. About half the
material in the ore shoot is shipping ore of 6-percent grade.

The shaft cut the granite contact at an inelined depth of 570 feet; on the
700~-foot level it is 70 feet in the footwall granite. The calculated dip of the
contact between these points is 450 south. A wall of zranite was encountered 175
feet west of the shaft on the 700-foot level. Ore was mined from the re-entrant
angle, and the granite was followed 60 feet toward the hanging wall without finding
its contact with the limestone. There is low-grade mineralization along this cross-
cut. A similar granite projection was found east of the Queen stopes on the 650-
foot level about 300 feet east of the shaft. Here it is clearly the result of
transverse shearing. The ore continued well back into the footwall g¢ranite. Neither
of these projections was found on the higher levels. If they continue downward, they

may form the western and eastern limits of the Queen ore body. They are 500 feet
apart where observed, but it is revorted that they incline slightly toward each
other downward. The major ore shoot has a width of about 200 feet, although some ore
has been mined along the entire strike length of 500 feet.

The Copper Queen could be explored at both upper and lower ends of the developed
part of the ore zone. The upper and weste®y projection would be difficult and costly
to reach by diamond drilling. Continuation to depth could be proved only by sinking
on the ore body or crosscutting into the hanging wall gnd diamond drilling.

The Copper Queen has produced 75,186 tons of ore containing 7.05 percent copper
and about 2 ounces silver per ton.

Copper Glance. ~ The first work at the CopBer Glance was an inclined shaft on
a small fissure in limestone that strikes N. 60" W. and dips steeply south. Two ore
shoots were found on opyosite sides of the shaft, about 100 feet apart, on the 150-
foot level. The first shaft was abandoned, and a vertical shaft was sunk, directed
at the western ore shoot. This shaft entered& the contact zone between granite and
limestone at 330 feet. Two lobes of ore were developed, which join on the 400-foot
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level and connect with the eastern ore body found on the 150-foot level in the
fissure vein. The ore in the contact zone was developed easterly and downward to a
vertical depth of 550 feet.

The shaft intersected the granite contact at 380 feet and was sunk in the
footwall granite to 625 feet, where the crosscut to the ore zone is 150 feet long.
Two winzes were sunk in ore on the 625-foot level. The ore there is similar in
grade to that mined at higher levels. The ore shoot rakes to the east. It has
been developed for a length of 400 feet; it is about 200 feet wide and 60 feet
thick. About half of the shoot is ore.

A west drift on the 525-foot level connects with workings of the Queen mine.
This drift was carried along the granite footwall for 365 feet from the Glance
workings, and thence, due to the undulating contact surface, in the limestone hang-
ing wall for the final 1,000 feet.

Above the A450-foot level, the Glance stopes are almost entirely west of the
shaft, but the ore body lies directly in front of the shaft on the 625-foot level.

Drifts were carried about 275 feet east of the shaft in the contact zone on
the A450-foot and 525 foot levels. No profitable ore was found in these drifts
nor in short crosscuts driven north and south from them.

Conslderable diamond drilling has been done from underground stations in both
the Glance and the Queen mines. These holes were all directed into the hanging
wall at various angles, but, so far as known, none was directed toward the granite
contact.

Copper Bullion. - A vertical shaft on the Copper Bullion claim was sunk 500
feet to explore a strong vein in the cherty Cambrian limestone known as the Abrigo
formation. The vein has an average width of 18 feet, dips steeply northeastward,
and strikes N. 609%. in conformity with the bedding of the formation. The cherty
country rock suffered little alteration, but there is some garnetization in the
fissure filling. The shaft is in the wvein to a depth of 50 feet and in tle hard,
cherty limestone footwall below that depth. Crosscuts were driven to the vein at
the 100-; 200-, and 300-foot levels, and raises were carried up in the vein from
these crosscuts. A 100-foot winze was sunk in the vein on the 300-foot level. A
crowscut was started toward the vein on the 500-foot level but was not finished,

A diamond-drill hole 380 feet deep and almost horizontal was directed northeasterly
and did not reach the granite contact.

The Copper Bullion vein filling is largely iron oxide, garnet, and partly
garnetized limestone, with streaks of copper sulfide and oxide. A 1ittle shipping
ore was mined from the upper part of the vein.

The Copper Bullion fissure appears to be on the projected strike of the
Copper Glance fissure but in a different type of limestone. The horizontal dis-
tance between the shafts is about 1,300 feet. No ore exposures werc cvbserved except
minor occurrences of copper carbonates in garnet near the Glance shaft.

The granite contact north of the Copper Bullion shaft is masked by a heavy
mantle of alluvium. The probable line of junetion between the vein and the contact
is indeterminate but is certainly at considerable depth . There appears to be ample
roorm here for a deep devnosit of copper ore.
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Contention mine. -~ An exceptionally strong development of dark garnet rock
occurs at the Contention mine. Thin beds of unreplaced limestone remain in the
garnet zone, which is nearly 100 feet wide. The zone is separated from the granite
here and there by unreplaced limestone and at some places by a thin bed of quartz-
ite. The contact zone is irregular and is interrupted by faulting.

There is one Vertical shaft 221 feet. deep. A crosscut on the 150-foot level
was driven southwesterly and encountered a thin vein at 100 feet from the shaft.
Thig was drifted upon to the south for a distance of 157 feet and was crosscut at
two places. Three raises were connected by a sublevel 20 feet above the drift. All
of this work is in ore. One raise was continued to 60 feet above the subdrift, where
its face is partly in ore. Two winzes were sunk in ore from 150-foot level, It is
reported that a crosscut was driven to the ore on the 210-foot level (under water at
date of examination) and that the vein was drifted on, in ore, Por 150 feet southward.

Devalopment is insufficient to determine the structural relationship. The
pinching of the ore to the north is probably related to a fault that outcrons a
little north of the shaft. An east-west arrovo probably marks the trace of this
fault. Beds on the two sides of the arroyo show almost no horizontal displacement
but differ by 35° in strike. :

The ore shoot containg masses of irregularly distributed garnet. It has a
footwall slip, below which the beds have not been prospected, A zone of radially
bladed actinolite may mark the hanging wall, but this has not been crosscut out-
ward from the ore body. Widths across the ore range from 4 to 22 feet, but the
averaze thickness is not less than 12 feet.

A class B development loan of $20,000 has been granted by the Reconstmuction
Finance Cornoration to be used to develop ore reserves to the south at a depth of
300 feat.

It is worth noting that this ore body did not outeroon and that thers were no
proved ore bodies in the immediate vieinity. ¥d Bush, following his experience at
othor mines in the district, sank 150 feet on the garnet zone and then crosscut to-
ward the hanging-wall limestone to discover the ore. A similar exploration program
on the Gladstone claim, mmdertalen later, was unsuccessfil.

Taurus. - This is an unpatented claim of irregular shape ad joining the North
Star (Contention) claim on the southeast. The heavily garnetized contact zone on the
North Star claim continues southeasterly across the Taurus claim but pinches out
near the southeast end line of that elaim. On the Taurus, about 800 feet southeast
of the Contention shaft, measured along the contact (500 feet southsast of the
nearest proposed diamond-drill hole), is an outerop containing copper carbonates
enclosed in the garnetized and epidotized limestone. This covper streak is about 1 foot
wide, There is no development excent a few test pits.

ORE RESERVIS

Minnie mine. - Records and assay maps indicate thot the develoned oro shoot in
the Minnie mine may be nearly exhausted. Both grade and thickness of the ore are
diminishing at the edges of the stoped area. The last ore shipped averaged 3.15 ner-
cent copper, which is not shipping grade at this time. No reserves are credited to
this mine.
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Copper King mine. - Ore probably remains in the King fracture. Both zine and
copper ores were being shipped frem the mine when the Twin Buttes Mining & Smelting
Co. suspended operation in 1913. No assay maps are available. The shaft has been
cleaned out and retimbered.

Copper Queen mine.- Assay records indicape that ore of the same grade as that
mined above (about 6 percent copper) can be mined from the lowest levels. The thick-
ness of the ore hoot diminishes within the lowest 100 feet of its depth.

Copper Glance mine.-The Conper Glance ore shoot has been proved on the 525- and
625-foot levels but only partly extracted there. Reserve is estimated at 30,000
tons of 6-~percent copper ore, based on past vproduction from higher levels.

Contention mine.- Proved reserve is about 15,000 tons of ore that will average
about 17 percent zine and 2 percent copner.

Total reserves are thus 30,000 tons of 6-percent copner ore and 15,000 tons of
zing~copper ore at 1’7 percent zinec and 2 vercent copper.

i MINING COSTS

Mining costs per ton of shioping ore at the Bopper Queen mine from 1923 to 1926
were as followsa:

\Lﬁbdro,ooooooooooosovooo-ocaoooq01668
INBUrENCEBs o « o o o o o o o o o 06 o s o ¢ o o o o o o .083
Power and aire o o o o o o o o o o o o o o o o o o o o 097
EXplosives o o o o o ¢ o o« ¢ ¢ o « o o o« o 6 0 0 o o & «197
Smelter reprosSentation « o o o o o o o o o o o o o o o o058
PUNDINGEe o o o o o o o o o o o o o o o o 6 o 6 o o s o o076
Miscellaneous SUPNLIeS ¢ ¢« o ¢ o o o o o s o o o o o & «171

TIMDOTe o o o o o o & o6 8 o 6 o o o o o v ¢ 8 ¢ o o v o022 . $2.372
Prospecting and Developmente o o o o o o o o ... TR R 588
Overhead:

General office EXPESBe v o o o o o v o o o o o o o 0062
Repairs and renewalSee o o o o ¢ o o o o o o o o o <112
TaXeS, 'State and COlm‘t}/o e e o e e e o o o o o ¢ O o;-l8

Taxes, Federal income eev o o ¢ o o o o o o o o o _o4T7 <869
Total cogt per ton of Shipping ore « o ¢ o o o ¢ ¢ o o o o o o o 3929
Estillnﬁ'bed Dresent COSt e o ¢ e o o e 6 o ©® © e ® © © ©» e e ®ewe b 5000

Smelter returns at the mine, according to American Smeltinz & Refining Co.
gchedule, on copper ore delivered at Hayden, are as follows:
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On L.5-percent copper, 2 oz. per ton ilver. « + + « o o o of 5.87
T.ess royalty (10 percent of net smelter returns) « « .o o o s «59
Net per ton at the mine. ¢ « « o o ¢ o o o o0 o o o ¢ o 5
On 5-percent copper ore, 2 oz. ver ton silver . .« « o o o & A
Less royalty (10 percent of net smelter TEtUTNS) o« o o o o oo T5
Net ver ton at the mine. « « o o o« « o o o o« o o o o o « 073

On b-percent copper ore, 2 oz. ver tons silver. . . . « o o 11.10
Less royalty (10 percent of net smelter returns) . . » _1.11

Net per ton at the mine. « « o ¢ ¢ ¢ ¢ o o o o o s ooe 999
The lease terms under which the mines will be operated are not known, but a
royalty of 10 percent of net smelter returns is a general standard on this grade
of ore. According to the above calculations there will be no profit in shipping
Le5-percent ore, and 5 percent copper will be the probable cut-off for shipping
OIre. '
PROPOSED EXPLORATION BY BUREAU OF MINES

The complete program includes the following items, at their estimated costs:

1. Surveying and mapping surface and underground
workings and preliminary character sampling. « o ¢ o o o o o ¢ o & $ 4,000

2., Rehabilitation of mine to give access for drilling,
mapping, and cutting of wnderground drill stations. . . « « « o & 3,000

3, Surface trenchinge o« « o o o ¢ o o o o o o 66 o o o o o o 2,000

Lo Dimaond drilling, including supervision, sampling,
and analyses, 4,000 feet at $6 a foot. « .« « « ¢ o o o o o o o .. 24,000

5. Driving exploratory headings to favorable areas,
500 feet at $14 & £0Obe o o o ¢ o ¢ o ¢ e o o o 0 4 0 00 s .. 7,000

b Mine 58MDLINZs o o o o o o & o o o o o = o & o o o o o o 3,000
7. CONtingencios. s« o o o o o o o o o o o o o o o o o o o o __2,000
45,000

For the immediate future, work will be limited to item 3, the results of which
will largely determine the advisability of further procedure.

Copper King mine. - Objectives are to extend the known ore reserve and deter-~
mine its grade. Diamond drilling is proposed to test the Copper King fracture down
to the granite contact and also the contact zone. It is provosed to drive a cross-
cut 100 feet into the hanging wall on the 300-foot level and to cut a diamond drill
station at its end. Drill holes totaling 1,310 feet will be directed at different
angles to crosscut the vein at intervals down to its junction with the contact and also
to crosscut the contact zone. Some holes will be continued inte the footwall of the
vein to test the continuity downward of the footwall zinc-ore body, from which it is
estimated that 1,100,000 pounds of zinc has been shinped in ore.
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Copper Queen and Copper Glance.- It is nrovosed to test a 1,000-foot gavn of
unexplored contact zons between Copper Queen and Copper Glance workings by diamond
drilling from stations in the long drift on the 525-foot level of the Glance. The
drill holes will be spaced at 100-foot intervals and will be directed northeasterly
with 45° dowmward inelination. The total footaze to be drilled is estimated at 1,375
feet,.

Copper Glance.- The operator proposes to extend the east drift on the 525-foot
level 250 feet eastward, and to drive along the limestone hanging wall, thus leaving
most of the contact zone unexplored. The contaet zone contiguous to the proposed
drift seems particularly promising because of its proximity to known ore and hecause
it is under a very heavy mass of garnet rock at the surface. The Bureau of Mines pro-
poses to drill five holes from this drift northerly to the granite footwall. The
holes will be inelined about 459 dovmward and will be about 100 feet deep. The total
drilling is estimated at 500 feet. This mey disclose an ore shoot similar to the Glance
ore body.

Copper Bullion.- The drilling pronosed on this claim iz to determine the copper
content of an 18-foot vein at and below the 500-foot level. <The vein has been exvosed
near the shaft to the 400-foot level., It is leached and oxidized and has svnots of
copper mineralization to that depth. The dwrill will be stationed at the bottom of the
shaft. If the test holes find profitable ore, divergent holes will be drilled to ex-
plore the ore body along the strike as far as 'is practicable from one station. The
proposal calls for 840 feet of initial and 845 feet of suvnlementary drilling. This
work may disclose an ore body extendine to considerable devnth,

Contention. - The vroposed drilling is directed toward nroving the continuation of
this ore body in depth and along the strike. It will also test the zone between the
footwall of the proved ore body and the granite contact. About 1,300 feet of drilling

is required. This is exvected to inerease the present reserve of zinec-copper ore. It
will also test the type of mineralization that prevails at greater depth. It is sus-
pected that the copper content of the ore will increase and the zine content decrease as
depth is atdained. If a fairly large tonnage of the zinc-conper ore should be developed,

a mill will be required to beneficiate this ore.

Taurus.~ It is pronosed to drill two holes on the ‘auwrus claim unless the results
of drilling on the Uontention are discouraging. The holes are designed to cut the
contact at vertical depths of 150 and 250 feet under the surface showing of copper
ore. This drilling may discover an ore shoot similar to those already proved along
this contact. '

CONCLUSIONS

It is believed that the above program should disclose additional ore bodies.
The work will decide whether a custom mill should be built in the district. There are
two possible sources of mill ore-conner ore at the Twin Buttes group of mines too low
in grade to ship directly to a smelter and zinc~-copper ore at the Contention mine that

will need both concentration and separation. The Bureau's sampling will determine the ~--

available tonnage of such ores. If the_tonnage is high enough to Justify a mill, then
ore-dressing tests will be made by the Bureau of Mines metallurgical laboratory folladwed
by proposals for a custom mill. It is probable, however, that enough mill ore will be
indicated to recommend a 100-ton milling unit that can begin overation by the end of

1943.
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EXPECTED PRODUCTION

Conner, nounds

From smelting From milling

LLore . ce.oore

1943 ¢ o ¢ 6 v o e 0 v s 0 e » 2,192,000 2,386,000
1944 o o 4 ¢ o o o 0 o s s o oo 3,288,000 2,386,000
19!+5 o 1 ° . . ° ol . . . . L] . 3,288’000 2,386,000
1946 s s o v v &« « <o v 5 & « » 3,288,000 2,386,000
194,70 e o o o o o o e o o e o @ '3 2 2-88_’_(2_(_)_9_— < _?;:l 286 IOO.Q
15,344,000 9,544,000

Production of zinec probably will not be high; its amount cannot bd estimated at
this time because it is likely that the zinc content of the @ontention ore will
decline as depth is attained.



TWIN BUTTES

LOCATION:

The Twin Buttes Mining District lies in the Sierrita Mountaina, aboutp
6 miles west of Sahuarita, a station on the Southern Paeifie Railroad, 2% miles
south of Tueson, Arizona, toward Nogales, The Tucson~-Nogales oiled highway
also passas through Sahusrita. A very good graded gravel road connects the
camp with Sahuarita, so transportation is most economical. The following are
the principal mines of the district:

‘Morgan, Minnie, Copuver Buttes, Copper King, Cosper Queen, Copper
Glance ‘and Copper Pullion,

CLIMAT [

The elimste 18 typically that of Tucson snd Southern Arizona - hot days,
cool nights, with swwner showers, The vegstation ia Aavsrae and thet of the arid
desert section. Water for domestic use =nd for mine onaration 1s availehle at
the Gledatone Sheflt, which is under leusa,

LABOR:

Labor is largsly Mexicen and scens t3 be abundant in this particular
section. Ths pradmity to ths Lorder assures a fair supply. 'The cewp has
practically sll the buildings necessary to begin oparation, through the ore bins,
et¢,, will need repairs bsfors comuencement of operation.

)
HISTORY:

The known higtory of Twin Buttes mining distgict dates Trom the nineties,
when Ifour prospectors pophered various surface auterops of copper carbonatas,
hauling same to Tueson by wayon., This continued up to the year L3905, when a
group of men headed by David 8. Ross, then Mayor of Milwaucce, foruwed ths Twin
Buttes Mining and Smelting Vo,, which scquired all the favorable propesrty in the
‘district. They built a standard gouge railroad from Tucson o Twin Buttas, 28
miles in lengbh, and degan wining opsrations in 1906, aracting a2 smolssr near
the Santa Cruz River, nine milss from tihe minuss. They operated until tho syring
of 19613, directing most of theic attension on the Morgan Group, as this particu-
lar group had the best surfuce showing,

During these operations the Twin Buttes Mining and Smelting Co. nrodused

a.groes of $3,110,000. Most of this came from ghe Morgan wine, the balance

from the Copper (lance, Copper Wueen snd Copper King, tha latter group being on
a different contact with very iiutle surface ghowing and was not wortht cone
gldering at that time, However, later asperations provad this coutaet to bs the
richest zone of the distrioet, highwer grades ore and lurger ore bodies, The
gross groduction from this contact to dats is $6,115,597.30. This, with the old
company's production of §3,110,000,00, wakes a grand total or $9,225,597.30 for
the district. '

In 1913, after sowe of the older officials of the company had died or
passed out of the picturs, operations cessed. From then on until 1918 the Morgan
mine was worked by lessers. In 1914 Ed Bush from Butte, Montana, who had been
lepging at the Morgen, took & lsase and bond on the old Minnie mina, which lay on
the Glance-King contact «djoining tLe Copper Buttes on the weet. Buskh and his
pertners netted over $400,000.00 in the years 1914-15 and 16. It was while
operating the Minnile and seeing thqossibilities of this contact that Bush took



a lease and bond on ths Copper Glance, which had been previously worked by the old
company., This. contract was for $300,000,00 for 3 years on a 10% royalty basis,
during 1917-17-18, until the drop of copper after the Armistice. Bush peid
$233,796.16 in royalties to the old company &nd netted a substantial sum besides,

In 1917, being wore convinced than ever of the possibilities of the
Copper Queen, Bush took & 3-year lease and bond for $100,000,00 on this propsrty.
He paid this $100,000 in royaslties after the second yesar and netted besidss
$180,643.72 for himself and partners,

W Fo Foy became associated with Bush in 1917, when they took over the
Copper Gueen, and Foy carried on Ooperations after Bush's death in 1920, by re-
opening the Copper Gueen and during 1923-26 paid dividends totalling $312,000

besides sinking a 500 ft, shaft on the Bullion snd & 400 ft, shaft on the Glad-

stone, which expense was absorbed in operating costs.

Yoy purchaged the properties from his assoclates in 1928, forming the
Buttes Copper Company, embracing all the properties in the district, but the
panic halted this project and the properties reverted to their original owners,

In 1938 ir. Foy arranged a new deal and I became associated with him in
1942. A loan of $9,000 was granted by the R.J¥F,C. to stars unwatering the mines
and show sufficient evidence to warrant additional funds to equip and place them
in production, Due to difficult operating conditions this was not sufficient,
and I, personally, advanced some $7,500 to complete it., The Glance and Queen
Mines were unwatered to the 525 level, where a personal examination showed the
ore expected did exist. The shaft was retimbered, the headframe repaired, two
310 cubic ft. Chicago Pneunatic Air Compressors bought and installed, air and
water lines instulled in the shaft and a Cameron ginking pump obtained., The
small amount of water remaining can be easily removed with this equipment and the
mine equipped for production,

Mr. Foy eventually relinquished his contract so I could arrange & more
favorable one, The mines held under the present lease and option are:

Copper Glance Pat. No. 2643
Copper Bullion " " "
Copper King " " "

Coprer Buttes " " "

The terms of the lease~-option froam the owhers, Twin Buttes Mining and
Smelting Co., Room 1112, 229 East Wisconsin Ave., Milwaukee 2, Wisconsin, are:

Date Feb. 1, 1945. Term 6 years. Royalty 10%
Price $60,000.00 siniwum payment $10G.00 monthly.

Foy owns the Minnie and Copper Wueen Mines end will inelude the Queen
in any deal which I make for the balance of the group in & geparate agreement,

The following gives details of ships from the various mines, These wers
shipped to the Southern Pacific Railroad &t Sahuarits over the Twin Buttes R.R.,
a company road now abundoned and dismantled,

Cu
Mine Date Price RR Cars Dry T, %Gu Gross Cuh Ag. Net Profits
Minnie 1914-18  22,73¢ 1370 62,477 4aT71%  $1,282,202 $ 493,805
Queen  1917-20  19.145 310 15,234 9,14 556, 396 180,648
Queen  1923-26 13.83 1078 59,952  6.55 1,060,872 412,218
Glance 1916-19 18,011 2432 118,066 6,72 2,766,126 629,282

Total 255,729 5,685, 596 1,715,953



GEOLOGY s

In general, the gewolagy is that gdommon to replacement in a contact zone
between bedded limsestones and underlying granite, This contact has roughly an
Fast-West strike and dips to the South at about 60 degrses, The contuct lies in
the form of a shallow arc, whose continuity is broken in severel places by rolls,
which are usually accompanied by cross fracturing. These rolls probably wers
occasioned by pressure due %o the granite intrusions, which also may have caused
the fracturing.

The lime is metamorphosed along the contact to & garnet and thess garnet
ooccurrences extend into the limestone for considerable distances at the location
of the rolls and fractures. All of the ore found to date oceurs in the garnet in
the "roll" area.

The lime beds have been tilted by the granite intrusion and fuulting but
in genersl the contact crosses the beds, so there is e variation in the garnetiza-
tion from the surface down, due to varlations in the solubilities of the beds
traverssd. The persistence of the lime is shown by a dismond drill hole, drilled
verticslly from the 625 level of the Glance Mine, which showed lime to a further
depth of 500 fset, with the hole bottom still in lime,

The contsact is known for a distence of 9,000 feet and the recognized
"rolls" which have been named for the claims on which they ocour, are, from Kast
to West--Copper Bullion, Copper Glance, Copper Queen, Copper King, Copper Buttes
and Minnie. The Copper Glunce, Copper (uecn and Minnie have developed into good
producing minea, The Copper King hus produced an estimatod $150,000 from a
small fracture, The Copper Bullion hag encountered a strong fracture filled
with leached oxidized ore (not commercial). Neither of these developments has
reached the contact so their present iuterssting showings warrant the expactance
of ore bodies on the contact similar to those found in the other three mines.

There is an unprospected "roll" between the Glance and Queen, which could
be prospected from the drift connecting those two shafts, and which was driven
off the contact for permsnence. Also, there are several other aress where
"rolls" can be expected as between the King--Bubttes--and Minnie.

The outcrops of conbact, garnet, or ore, ars so inconspicuous as to have
been practically nen-existont. The swall mineralized fracture on the surfuce
at the King is the best., In the Queen and Glunce the surface showed a very
suall fracture filled with oxidized copper ore but no cowmercial ore bodies
were encountersd until a depth of 300 feet was reached, However, from this
point the ore has been practically continuous to their present bottoms, which
are in ore,

In geueral, five "rolls" Lave been found in the 9,000 fest of xnown con-
tact, leuving & good chance for & wimilar number to be found by intellipent
progpeching.

The ore found to date is alwost entirely a massive pyrite containing
bornite and chalcopyrite, thero being almost no oxidized ore in any of the mines.
These ore minerals sre found in the garnet in irregulur shaped ore bodies typlcal
of repliucement deposits, There hus been no sign of dimunition in intensity of
minsralization or grade to the present depth.

MINE WORNWINGS:

Copper Bulllon:




This shaft ig in solid limestons and ig open all the way. It con-
taing little weepuge water and Lus no surface improvements at proesent.

Copper Glance:

The shaft has been retimbersd to 525 levsel which was unwatered for
inspection., The level is in fair shape permitting access to all the stopus.
Phe drift to connect with the Queen is open. 'Phe workings below the 525 level
are probably all in good shape since they are relatively new, The headframe
has been put in good shupe snd the shalt is operated by & 15 H.P. gusoline hoist.

On the 400 and 525 levels there exists ore fuces which will mine L
copper, making it possible to begin production at once. When we unwatered these
levels, I had an opportunity to take a few check samples to conlfirm this.

Copper Queen:

The shuaft hes caved around the collar for a depth of %-4 sets, re-
guiring reopening to restore ventilation in the Glance und Queen mines through
the 525 drift, which is the 7th Level of the Guesn, Unwatering the Glance takes
the Gueen to the 7th Level, but supplementary equipment is needed in each case
to unwater the bottom of the mine., It is confidently expected the Queen Mins
will prove similar to the Glance in that fairly recent timbering, which has been
under water, will be in such shape it will not have to be raplaced. The Queen
has & headframe hoist housge und 50 HP hoist.

Copper Kings:
The shaf't has besn re-laddered and the timbering repairsd. It has

no surface improvements, The rehubilitation to the 200 level wuas Tor the pur-
pose of preparing for dismond drilling to the contact,

ORE RESKRVES:

The calculation of ore rescrves in lims replacement bodies is a different
matter, but the following is good practice and details the manner in which the
Copper Glance reserves wre estimated,

The ore occurs in connscted lenses in a large mass of garnet, which
oceurs along the contact of the granite and overlying limestones. Using the
known tonnsgze mined sbove the 525 level and below the 300 level from the gur-
net area therp, we find a block 100 f%. by 200 ft. extending from the 300 to
525, an incline distsnce of 270 ft. This block contains 5,400,000 cu, tt. of
garnet or 540,000 tons or garnet zone which actually has produced 118,066 tons
of ore averaging 6.72) copper,

Trom the 525 level to the bottom of the 625 winze, which {8 still in
ore, using the same manner of calculation, we are Justified in expecting
400,000 tons of garnot ore zone which could produce 87,000 tons of ore of slmi-
lar grade, The partial deveslopwont of these lowsr levels does not show any
dimunition in size or grade.

An sverage of all ¢dhe mine ssmples tuken during the last 40 days opera-
tion shows:

525 lovel workings wesayed  6.80% copper
625 level workinge assayed 7.70% copper

Average '7.45% copper



Thers 1s no reason to expect the ore bodivs to bottom at the present
level us diemond drilling shows the limestonss, which are esgential to ore forma-
tion, continues &t lawst 500 feet deeper,

This diemond drill hole was drilled from the 625 level so there iz 400
ft. of limsstone below the 700 level., The 400 feet of limestone from ths 300 to
the 700 level produced 118,066 tons und ig sstimatod to contain 87,400 touns more,
a total of 205,466 tons. It is poseible the succeeding 400 feet will contain a
similar amount of similar grade.

. Copper Queen:

The Wueen has been mined to a greater depth than the Glance, but an
estimate using eimilar reasoning shows approximetoely 40,000 tons reasonably ex-
pected, and a possible additional 50,000 tons averaging 6.50% copper,

Copper Bullion:
Copper King:

These two areas have Just us good a chance of developing substantial
ore bodies as the Glance and (ueen had, and of similar grade. It is remarkable
that thie three mines on this contuct that were developed to the contact in the
favorable "roll" erea, all proved very profitable and add to the possibility
that two known areas may wluso develop similarly, In addition to these, thers are
other likely "roll" arsas bstween the Glance and the Queen und the King and the
Minnie.

In the unprospectod "rolls", Copper King and Copper Bulllon, it is
poassible they will each contain a somewhat similar tonusge to the average of
the Glance, Queen and the Minnie, which is 232,830 tons, uveraging 6.35% copper,

There is a good "roll" betwoen the Glance and Gueen Mines, which can
be prospected from the 525 lovel of the Glance. It also could develop a similar
tonnage and grade like thut estimated in the Copper King and Copper Bullion,

The property hus an entirely possible chance of producing four or
five times the quantity in the future that it has produced in the past,

COST OF PRODUCTION:

Since the Copper Queen mine was unwatered, rehabilituted and put into PrO-
duction in 1919, under circumstances similar to those oxisting today, costs and
ountoome could be similar. Mr. Foy started with a capitul of $21,000, copper
price averaged 13.83¢, shafts were caved and wmins full of water. The net profits
1923-26 were $412,216,00 on 59,952 tons.

The detailed costs at that time were as follows:

Divect Por Ton Indirect Per Ton
Labor P 1.686 Prospect Outside

Labor Ins. .083 Mines § .688
Power 97 Gensral .062
‘xplosives 79 Repairs-Renewels 112
Smelter Represent. 058 Taxes~-State & Co. W 218
Pumping 076 Taxes -~ Federal o476
Timber 022

Total Direct 2372 Total Indirect $L.556



Future costs of mining will not include "Prospect outside mines", but
labor will be higher, so & cost of $4.00 per ton is estimated,

Cost of SBmelting - Transportuation and Outcome:

Agsuming the first production would come from the Copper Glance Mine, and
using an approximation of the average assays of the last 58 raillroad cars, 3154,3 tons
copper 6.0%, silver 2.0 oz., the following figures will show the outcowme,

The price of copper is considered hasically at 12¢, I have two premiums,
A of 5¢ and B of 7¢, but will only consider A, as the extension of B after July lst
is problematical, If the A premium is not extended, the ceiling price of copper
will be raised, so the net should be about the same.

Pay
Bilver 2,0 oz, less 0.5 oz. at 70¢ $1.05
Copper 6.0% 120§ less 12j
108# at 12¢ lems 2,6¢ 10,1
$11,20
Deduct
Hayden Smelting $2,50
RR ¥rt, plus 6% H0 1,50 $ 4.00
7.20
Royalty 104 W72
Truecking « 80
Mining 4,00 $ 5.52
‘ $ 1.68
Premfum A 97% of 1204 at 5¢ 5,82
Net profit per ton $ 7.50

Phe R,F.C. losn must be paid as it is an obligation of the lease, but
the local officers assure me that 5% royulty per ton is about what wmay be expected
868 o basis for reimbursement,

FUTURE QPKERATIONSt

To repon this group of mines, several plans may be followed.

I. A diamond drilling cuapaign from the surfuce and shallow open workings
to prospact the possible new ore ureus.

COppBI‘ 1(111&5. L Y u 03' 200"1“; ] hOlaﬂ
Copper Bullion......3, 200-ft, holes

Desper drilling to prove vertical extensions of known ore bodies.

Copper Glance....,..2, 1,000-ft, holes
Copper Queen...,....2, 1,000-ft, holes

If this program proved successful, then the reopening of the mine would
follow and be guided by the information gained from such drilling.

II. Commenoce rsopening the Glence Mine, followed by the Queen reopening,
with subsequent or simultsncous diamond drilling, With the equipment
installed, the shaft practically repaired, heudframe repaired, and
the swall amount off water remaining in the wine, the reopening of the
(lance svemg logical,



Shipments could begin 90 days after work comuences and should furnish
the funds for reopening the Queen and the Minnie, and do the drilling
nacessary to develop the new possible shoots,

The estimated cest of getting into production and amount of operating capital
needed isi

Hoist,o..... . .Move 50 HP diesel hoist Gusen Mine to Glance.

Extend building foundations, wsmall repalrs, 3 750,00
Shaft.........Repair, tighten guides and sets, ladders to 625 500,00
Levelg..... ..Clean up 525, 625, Repair, install track 1,000,00
Ore Bin,......Repaiv 250,00
URWEtETe v o0+ 04500, 625 levels, 025 winze with Caneron pump 1,000,00
Alr Receiver..fnstell 75.00
Eguipment:

3 Jackhammer type drills, hoses, tunks,

1 eradie, 1 stoper, hose tank, line ollers 1,200,00

L000# drill steel (Use contention sharpener) 750,00

2500 12# rail end epikes (5 tons) 300,00

10 Mine curs (used) ' 1,000,00

8500 - 2% pipe - 21y 525,00

2500' - 1-1/2" pipe - 15¢ 375,00

1000t - 1" pipe - 12¢ 120,00

Fittings, valves, otc. 250,00

Ay hoist - 625 winze 500.00

Alr pump 25,00

Shovels, picks, wrenches, miscellaneous tools 250,00

$ 9,095,00

Reopening Queen shaft for ventilution 1,350,00
Carload miscellansous bimber (repairs and operution) 1,450,00
30 day payroll - 1,000 tons 4, 000,00
Pilekup truck 1,000,00
Total $16,895,00

In order to meet =zny unforesesn contingencies u fund of $25,000.00 should
bs auvailable,

All the maps und records wers furuished by Mr. W. ¥, Foy, who was the
munager under the last opersations, When I was ore purchusing agent for the A.8. &
R) Co., I bought the Copper Gueen production from Mr, Foy during 1923-26. I agaw
his operstions and was so very favorably impressed thut I have confidence in all
this data, The evidence disclosed in unwatering to dute hus confirimed his
stabements.,

Considering the history of production und profits from theae mines, and
reviewing the maps and considering Mr. Foy's statewents concerning the ors in the
Glancas Mine avallable for immediate production, it is entirely probable that more
then enough ore can be sasily und guickly produced to repuy the capital invest-
ment, & drilling and development cumpuign, and furnish prorivs soon aftor produc-
tion beginas.

With intelligent monagement, the purchaso price of the mines can be accom-
plished through royalty payments, ore can be developed lor the future, and a long
time mining operation of fair size can be developed.

Howard H, Fields
March 13, 1946



THE

TWIN BUTTES

STORY

Copper mining in this area had its beginnings in the 1870's when prospectors
found rich outerops of copper ore. It wasn't long wntil these rich, easy to mine
pockets of ore were mined out.

In the early 1900's the copper mines near Twin Buttes enjoyed a brief return
to productivity. Copper prices were good, optimism was high to the degree that a
railroad line was built from Tiueson to service this area. This rebirth of mining
activity was short lived, however, and it wasn't wntil the 1950's that new interest
was shown in this mining district. Modern day prospectors, geologists and engineers
armed with the most up-to-date tools for divining the secrets of the earth began
an intensive exploration of the district, hoping to find areas of mineralization
guitable for mining.

In 1963 The Anaconda Gompany and the Bamner Mining Company entered a long-
term lease agreement for the exploration and development of Banner properties.

Shortly thereafter, an extensive program of diamond drilling was undertaken
to develop the limits of what was possibly a large, low-grade ore body and to
provide information as to the expected grade of the mineralization.

Engineers undertook the task of designing the mine and conducted economic
studies to determine the best mining method...a task of unbelievable complexity!

Following this, an underground shaft was sunk for the purpose of acquiring
additional geologic data. This also provided large, bulk samples of mineralized
material for processing through a pilot plant to determine the most effictent
method of removing the metal from the rock.

In making the decision to mine the ore by open pit methods, many factors had
to be considered. One of the most significant was the fact that the ore body is
overlain by 460 feet of sand and gravel. Anaconda was faced with the biggest pre-
production stripping job in copper mining history anywhere in the world--a job
that involved the removal of more than 200,000,000 tons of materidl before getting
into the ore body in the wnderlying hard rock. It was decided to strip this over-
burden by means of scrapers, belt conveyors and bottom dump trucks.

Ore and rock are mined by 15 cubic yard electric shovels, loaded into 100-ton
capacity end dump trucks and hauled to the primary crushers deep in the pit.

Belts carry ore to the surface for treatment in a multimillion dollar concen-
trator. Other belts convey waste rock to disposal areas.

All of this complex operation is designed to mine ore that averages less than
six tenths of 1% copper, or less than 12 pounds of copper per ton. In the devel-
opment and mining of this ore body the lowest possible costs must be achieved for
a successful operation. A tremendous expenditure of money was made before a single
pound of copper concentrate was produced, and it will take many years to recover
this investment.

The application of the most advanced technology plus the interest, enthusiasm
and cooperation of the men and women working for Anaconda are our best guarantees

for success.







A TOUR OF ANACONDA TWIN BUTTES MINE

1.THE MINE ENTRANCE affords an excellent frontal view of the
Alluvium (sand and gravel) dikes, terraced and planted with
shrubs and grasses.

2.INSIDE THE MINE PROPERTY the dikes are 200 feet high

and the steep slope makes them susceptible to erosion. The dikes -

here are not terraced.

3.THE MINE SHOP AREA is the nerve center of the entire Twin
Buttes operation and its 1000 employees. The offices are located
here along with the maintenance area for all the major equipment.

4.DIKES constructed with the Alluvium overburden removed from
the pit area form tailing ponds where mill waste is impounded and
from which water is recovered for re-use.

5.LANDSCAPING together with irrigation and fertilizing is re-
quired to transform the dikes from mountains of barren waste to
verdant hillsides, blending into the natural desert beauty of the
surrounding Santa Cruz Valley.

6.OBSERVATION AREA provides a breathtaking view of the pit
area, 4000 feet from left to right and 6000 feet long. The 100 ton
bottom dump trucks appear as toys from this vantage point.

7.THE ALLUVIUM CONVEYOR is located on the east wall. As
the pit is expanded the conveyor removes the overburden at the
rate of 8000 tons per hour. This expansion will continue for the
life of the mine, which is estimated to extend possibly into the
next century.

8.PIT FLOOR is currently at a depth of 750 feet. Ultimate depth
is 1800 feet! Down here the trucks no longer appear as toys.

9.0RE and ROCK CONVEYOR runs up the west wall at a speed
of 950 feet per minute. Primary ore crusher is located near the
bottom of this conveyor system and grinds the ore to medium size.

10. WASTE ROCK DISPOSAL AREA is fed by one branch of the
conveyor system. After every blast in the pit, the Ore Control
Engineer analyzes samples and determines whether the rocks will
go to the waste area or the concentrator.

11.THE ORIGINAL TWIN BUTTES VILLAGE came into being
100 years ago when prospectors found rich outcrops of copper
ore in the area. It wasn’t long until these rich, easy-to-mine pock-
ets of ore were mined out and the village was abandoned.

12. THE FINE ORE CRUSHER is located next to the concentrator
and grinds the ore into a heavy gravel suitable for introduction
into the concentrator.

13.IN THE CONCENTRATOR the grinding section reduces the
rocks to a very small size. The brassy colored copper minerals are
then separated from the waste in flotation cells.

14. THICKENERS, circular in shape, receive the brassy-yellow
colored mixture and remove the excess water. The concentrate
is then dried and is ready for shipment to a smelter. 100 pounds
of ore produces about 2 pounds of concentrate and this in turn will
produce a little over one-half pound of copper.

15. TWIN BUTTES, from which the original village and the current
mine draw their names, stand watch over the entire area.
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

ROSE MOFFORD, GOVERNOR
RANDOLPH WOOD, DIRECTOR

JOINT NOTICE OF PROPOSED ACTION

by the

U. S. Environmental Protection Agency State of Arizona

Region 9 (W-5-1) Department of Environmental Quality
75 Hawthorne Street 2005 North Central Avenue-Room 202
San Francisco, CA 94105 Phoenix, AZ 85004

Telephone: (415) 774-1887 . Telephone: (602) 257-2270

On Application for National Pollutant On Application for Certification
Discharge Elimination System (NPDES) for Compliance with Applicable
Permit to Discharge Pollutants to Effluent Limitations and

Waters of the United States Appropriate Requirements of the

State of Arizona

The Environmental Protection Agency (EPA), Region 9, San Francisco,
California, and the Arizona Department of Environmental Quality (ADEQ) are
join%]y issuing the following notice of proposed action under the Clean Water
Act (CWA).

The Environmental Protection Agency, Region 9, San Francisco, California, has

received a complete application for a National Pollutant Discharge Elimination
System (NPDES) permit and has prepared tentative determinations regarding the

permit.

On the basis of preliminary review of the requirements of the Clean Water Act,
as amended, the implementing regulations, the Regional Administrator, Region 9
Environmental Protection Agency, proposes to issue an NPDES permit to
discharge to the following applicant, subject to certain effluent Timitations
and special conditions:

Public Notice No. 24-90-AZ November 5, 1990
Cyprus Twin Buttes Corporation
P. 0. Box 527

Green Valley, AZ 85622
NPDES Permit No. AZ0023388

The Department of Environmental Quality is An Equal Opportunity Affirmative Action Employer.

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 85004



The applicant is dewatering an open pit copper mine located near Sahuarita in
Pima County. The dewatering is done by pumping four groundwater wells to the
Santa Cruz River through two discharge points. Discharge point No. 001 is
lTocated at latitude 310 53' 57 N, Tongitude 1110 58' 28" W and discharge
point No. 002 is located at latitude 310 54° 57" N, longitude 1110 57' 28"

W. This segment of the Santa Cruz River (Josephine Canyon to Roger Road WWTP
discharge) has protected uses of Aquatic and Wildlife, Domestic Water Source,
Incidental Human Contact, Agriculture Irrigation and Agriculture Livestock
Watering. The proposed permit contains effluent 1imits for Suspended Solids,
Arsenic, Barium, Boron, Cadmium, Chromium, Copper, Lead, Manganese, Mercury,
Selenium, Silver, Zinc, Cyanide, Sulfides, pH, Sulfate, Nitrate, Fluoride and
Gross Alpha Radiation. The proposed permit will expire approximately five
years after it becomes effective.

The State of Arizona is considering a request to certify the discharge
described above, pursuant to Section 401 of the Clean Water Act. The
certification will set forth any lTimitations and monitoring requirements
necessary to assure compliance with water quality standards under Section 303,
areawide waste treatment management plans under Section 208(e), effluent
limitations under Sections 301 and 302, standards of performance under Section
306, or prohibitions, effluent standards or pretreatment standards under
Section 307 of the CWA, and any other appropriate requirement of State law.

The State may certify a draft permit and specify conditions which are more
stringent than those in the original draft permit, where the State finds such
conditions necessary to meet the requirements of the CWA. For each more
stringent condition, the certifying State agency shall cite the CWA or State
law references upon which that condition is based. Review of appeals of
Timitations and conditions attributable to State certification shall be made
through the applicable procedures of the State.

The Administrative Record, which includes the application, draft permit
conditions and other relevant documents, is available for public review Monday
through Friday from 9:00 a.m. to 4:00 p.m. at the EPA address below. A copy
of the draft permit and other pertinent documents may be obtained by calling
or writing to the addresses below.

Persons wishing to comment upon or object to the proposed determinations or
request a public hearing pursuant to 40 CFR 124.12 should submit their
comments or request in writing within 30 days from the date of this notice,
either in person or by mail to:

U. S. Environmental Protection Agency State of Arizona

Region 9 (W-5-1) Department of Environmental Quality
Attn: L. Silva Attn: Wayne H. Palsma - Room 202
75 Hawthorne Street 2005 North Central Avenue

San Francisco, CA 94105 Phoenix, AZ 85004

Telephone: (415) 774-1887 Telephone: (602) 257-2270

A1l comments or objections submitted within 30 days from the date of this
notice will be considered in the formulation of the final determinations



regarding the application. If the response to this notice indicates a
significant degree of public desire for a public hearing, the Regional
Administrator shall hold one in accordance with 40 CFR 124.12. A public
notice of such hearing will be issued at least 30 days prior to the hearing.
A request for a public hearing shall be in writing and shall state the nature
of the issues proposed to be raised in the hearing.

The permit will become effective 33 days following the date of mailing by the
EPA of the final permit. If no comments request a change in the draft permit,
the permit will become effective three (3) days from the date of mailing.

A request for an evidentiary hearing may be submitted to the Permits Record
Coordinator, (W-5-1), within 33 days following the mailing of the final
determination, in accordance with 40 CFR 124.74. 1If granted, applicable
provisions of the permit will be stayed pending the hearing.

Please bring the foregoing notice to the attention of all persons you know
would be interested in this matter.



Arizona Department of Mines and Mineral Resources
Verbal Information Summary
Date: October 20, 1995 Engineer: Nyal Niemuth

Notes from talk by Jeff Clevenger President, Cyprus Climax Metals Co.
to Maricopa Section SME on 10/19/1995.
The talk reviewed Cyprus' copper and molybdenum operations worldwide during the last couple of years,
with a focus on cost cutting activities and modernization projects. Below are some comments on the Arizona

operations.

General Comments: Cyprus company goal: to significantly increase productivity, reduce the number of
employees. How? eliminate unproductive tasks, institute a bonus system for every employee, share cost/price

information. At Sierrita the first year of this system resulted in a 20% bonus.
Other goals: 1) invest and modernize the mines. Replace the truck/shovel fleet with 240 ton trucks and 50

cubic yard shovels, 2) increase reserves, 3) produce copper at a cost of 60 cents per pound (at $3 LB molybdenum
credit.) Through the end of 1994 73% of the company's truck fleet has been replaced. 11 more trucks replaced
since then. The company has achieved a 50% increase in tons milled per man shift and a 50% increase in copper
produced per employee. Reserves were increased by raising the copper price used in 1992 from $.65 to $.90 per
pound. and the purchase of El Abra in 1994. When the grade turned out to be lower at El Abra Chile, they got

the Chilean government to triple the area of the concession (future exploration potential) and grant a huge water
allotment to the mine. In moly they were able to cut out $30 MM, mainly through the AMAX merger.

Comments on individual Arizona mines:
Bagdad (f) Yavapai Co. A 1 billion ton resource of 0.38 Cu and 0.028 Mo exists. A new

technology, a water flush crusher was installed that takes 20% of oversize for autogenous mill, water flushes fines
to floatation circuit. This increased capacity from 75,000 to 80,000 ton per day.

Sierrita (f) Pima Co. CRU International rates Sierrita as the most efficient copper mine in the world and
it operates at the lowest grade for a milling operation, 0.28%. A current experiment at Sierrita is a 50-50 joint
venture between Cyprus and the vendor. It involves one set of high pressure rolls used for crushing. With it a
higher percentage of fines go directly to float cells without grinding. It appears 40% of product may bypass the
ball mills. The cost of maintenance on the rolls is still unknown and will be a deciding factor in their success.

Cyprus received $9 per pound for moly in the 2nd quarter of 95, resulting in a cash cost of producing
copper of $.07 per pound. Sierrita has both an moly roaster as well as a leach circuit to remove copper from off
specification concentrates.

Twin Buttes (f) Pima Co. Cyprus is studying Twin Buttes as underground mine but its iffy as it is high cost
even with the high 1.75% Cu grades. Part of the problem is that the ore isn't compatible with the ore at Sierrita
S0 it requires a separate circuit or its own mill.

Lakeshore (f) Pinal Co. Cyprus bought the property to get the roaster due to a worldwide shortage
of smelting capacity at the time, now the roaster is shutdown. The property has a 600 MM ton leach resource at
0.5% Cu, but it has a high acid consumption. As an open pit heap leach it can produce 40 to 50 MM Ib. per year
but at a high cost. A feasibility study is underway to see if it remains a permanent producer.

Inspiration [aka Miami ()] Gila Co. Cyprus bought the property to acquire the smelter and refinery.
When first operated SRP was able to provide cheap electric rates for the electric furnace. When the electric went
up Cyprus installed a ISA melt furnace that initially had problems with the off gases hood. A redesign of the hood
making it vertical (less heat build up) and increasing the temperature and pressure of the cooling tubes was
completed in February of 95 and there have been no further problems. A $280 MM was invested in ISA
technology for the electrolytic refinery (annual capacity of 150 MM Ib). It uses stainless steel starter sheets. The
new technology results in a savings $.02 per pound at the refinery and overall the refinery is now about S.05 per

pound cheaper than a custom facility.
Mineral Park (f) Mohave Co. Installed a portable SX-EW plant. In situ leach research project is

underway.
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Rural Route |, Box 123N
1750 North Broad Street

Globe, Arizona 8550}
Monty Nichols, Contractor

S

June 9, 1989

MSHA

300 West Congress
Box FB53

Roocm 4J g

Tucson, AZ 85701

RE: Cyprus/Twin Buttes
Dear Sir:

This letter will serve as our official notificataontbvhat
Triple Nichol, Inc., will be working with Cyprus Twin Buttes,
on their project . We will be starting our Mobilization on
June 12, 1989. Upon completion we will have approxlmately
$ix men working two shifts at this site. We will be
crushing apprOV1mdt@1y 3000 to 5000 tons of material per

day. The uoerv1sor at thls 51t9 w111 be Shannon Archey.

If you need any other 1nfozmat10n,’or have any questlons,
please feel free to contact me .

otnbgrely,-

wéckle Hesketh
Secretary

JH/jh

CC: MSHA i
P. 0. Box 25367
Denver, Co 80225

CC: State Mine Inspector
1616 West Adams
Suite 411
Phoenix, AZ 85007-2627

Telephone 425-7006
425-8l16 1 425-8117

\.
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July 26, 1977

Mr. Paul A. Hcdgee, President
Anamax Mining Company

Twin Buttes Operation

P. U. Box 127

Sahuarita, Arizona 35629

Dear Mr. Hodges:

The Department of Mineral Resources 18 compiling data for itse annual
report on the copper industry, A PROFILE OF ARIZONA'S PRIMARY COPPER
INDUSTRY FOR 1976, VOLUME I. We would appreciate having your 1976
production figures for: (1) tons of ore mined (2) pocunds of recover-
able copper and (3) pounds of recoverable molybdenum. Please insert
the Data in the space provided on the attached tabulation sheet.

Similar requests are being sent to all Arizona copper producers and a
copy of the completed 1976 tabulations will be retuvrned to you.

Thank ycu very muth.

Sincerely,

Glenn A, Miller
Mineral Resources Specialist

Fnclosures

GAM/bh



Pink - Reading

Alpha - "E"

Subject - Anamax Mining
Co., Copper

Copy ~ GM Rpt.

April 26, 1977

Mr. Edwin J. Eisenach, President
Anamax Mining Company

Twin Buttes Operation

P.0O. Box 127

Sahuarita, Arizona 85629

Dear Mr. Eisenach:

The Department of Mineral Resources ig compiling data for its annual
report on the copper industry, A PROFILE OF ARIZONA'S PRIMARY
COPPER INDUSTRY FOR 1976, VOLUME I, We would appreciate
having your 1976 production figures for: (1) tons of one mined (2)

pounds of recoverable copper and (3) pounds of recoverable molybdenum.
Please insert the Deta in the space provided on the attached tabulation
sheet .

Similar requests are being sent to all Arizona copper producers and a
copy of the completed 1978 tabulations will be returned to you,

Thank you very much,

Sincerely,

Glenn A, Miller
Mineral Resources Specialist

Enclosures

GAM/ap
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N STATE OF ARIZONA
DEPARTMENT OF MINERAL RESOURCZES

MINERAL BUILDING, FAIRGROUNDS
PHOENIX, ARIZONA 835007

April 21, 1978

Edwin J. Elsenach, President
Anamax Mining Company
Twin Buttes Operation

P.O. Box 127

Sahuarita, Arizona 85629

Dear Mr, Elsenach:

The Department of Mineral Resources is compiling data for its

annual report on the copper industry, ''The Copper Industry Statistics
For 1975 Compared With Other Years - Arizona, The United States
and The World''. We would appreciate having your 1975 production
figures for: (1) tons of ore mined, (2) pounds of recoverable copper,
and (3) pounds of recoverable molybdenum, Please ingert the data

in the space provided on the attached tabulation sheet.

Similar requests are being sent to all large Arizona copper producers
and a copy of the completed 1974-1975 tabulations will be returned to
you,

Thank you very much.

Sincerely,

Glenn A, Miller
Mineral Resources Specialist

Enclosures

jm

cc: Anamax file
Pink reading, Yellow Alpha "A"
Copper Report file, GAM file
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MIRIS, Wme ¥« Yoy snd Howurd Fields, operators,
20NA ¢

1éaan, Ari
Five noparate workings, but on mndjoining properties, are
ineluded in this groups One of the mines has been granted u
Preliminury Development Lonn snd mnother a Development Loan,
A third property le open und the remaining two sre under waters
The five properties gsover a lateral minerelived langtk of approxie
mately Lf miles, and all of them heve wnususlly good prespscts for
e sontinuous and apprecinble production,

As no applicant ecen, by esteblished presedence, redeive more
then one RoFeCy loan, further government help is not aveilabls in
reoponing these proportiess If that condition aid not exint, and
the minas simultensously opened, four of the propertias eould
produce 100 tous pa§ &#x. gombined, of 6% copper ore und the £irth
100 tons of ¥ copper ores A total of 520,000 pounds of sopper
per monthy

izl nting Relels presedont would beve o be sltered apd
prioritios definltely mssured before this grouptsn potential proe
duetive possibility could begoms & Tuot,



CONSOLIDATED COPPERMINES CORPORATION

RIMEERKX XNEVRSA
5 lésr?zonfl. MANAGER P O, Box 127
A.J. O'CONNOR gafford, Arizona

GENERAL SUPERINTENDENT

JOHN EABY
CHIEF CLERK

May 16, 1950

Mr. Roger I., C. Manning
Department of Mineral Resources
Mineral Building

Fairgrounds

Phoenix, Arizona

Dear Mr., Manning:

Please find enclosed the report on the
Twin Buttes district that you left with us some
time ago.

Wie have decided we would not be interested
in the property. However, we appreciate your
bringing it to our attention,

If you are around these parts, drop in and
see us, Thanks again.

Best regards,

JH/me
Encl,
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MEMORANDUM April 4, 1944 T

To: Bill Broadgate
From: J. S. Coupal/ '
Subject: Howard Field's nggggmGlanoe, 5¢ A premium

1 have tried to get some information regarding HowardfFields'
plans, but was unable to contact him last time George was in
the distriet. He did contact Foy who is Howard's partner
and reports as follows:

g
"Foy, by the way, is still unwatering the Copper Glance. The
¢ontractor has had a lot of trouble with corrosion nad has had
to install special equipment. The water is now at 460 ft. and
they propose to take it down to the bottom at 625 ft. It is
connected with the King Workings at 525 ft. so there is a lot
of water to lift. They expect %tn make it accessible for the
RFC. I cannot answer Bill's question yet."

When I can contact Howard'TFields, I will find out if he can
operate the Glance on the 5¢ premium and will advise you.

J. Coupal
Director

JSC:JIS

Dear Sam,

I wrote Fields and finally heard from him, I advised him to get the water
out before pressing his case for a special premium as he really has no
precise knowledge of the ore until he does.

Bill
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- DEPARTMENT OF VMINERAL RESOURCES

REPORT TO OPA ON

ACTIVE MINING PROJECT

Filing Information
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Mine Location

PRESENT OPERATIONS; (check X)

Other (specify)

=

....; Financing......... ; Sale of mine.......... 3

; Owner’s occasional trip.......... H

PRODUCTION: Past and Future.

“Approx. tons last 8 months

Approx. present rate per 3 months

Anticipated rate next 3 months

............. LS oo frlr 4770 ?’"/ S o> nr§

If in distant future check (X) here o
EQUIPMENT OPERATED:
T Quantity or Miles or Hours Gallons Required
ype Horse Power Per Month Per Month

Personal Cars

Light or Service Trucks

Ore Hauling Trucks

Compressors

[55

Other Mine or Mill Eqpt.

PRODUCT PRODUCED OR CONTEMPLATED: Name metals or minerals.
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116 Morieyist.,
Nopnales, Arizona,
January 19, 1945, ‘{ /( .
. R A
- { #

' / [
Mr. H. F, Hayes, ; ;
Direcetor of Conper Divigion,
War Production Board, ./
Washington, D. Cs F

/
).
il

Dear Hayess /

i /

: I hope tiat vou'will recsll that sonxe time ago you
were moast helpful to me in getting a loan of $5,000,00, and a
subsequent additional $4,000,00 to unwater and rehabilitate
the Cooper Glance Mine at Twin Buttes, Arlzona, ' '

In 1y request for the miditlonal loan, I stated that
if this was not enough money to finish the job I would personal-
ly finance it, As you can surmise, thls was not enough money,
but I did finish the job,

In Decenber, 1943, I made anplication for 8¢ addition-
8l pregium over the basic premium of 5 ¢ ver nound covper, This
was rejected, steting that theve wag nothlineg at that time to ar-
rant 1t.

In 1944 we got the water out and found avallable a
conalderable tonnare of low grade ore in the marsina of the
stoves. In finishing the unwatering job, I snent approximately .
$7,500 of my own money and we =re now ready to complete and
equip 81l of the mi - and can go into production in 30 dnys if
wa can get some additional premium, I have made application on
‘Form WPB 2465, requesting sn additional prenium of 7 d ver
wund and we can comnence actual shivping within thirty days 1f
this is pranted, ' -

The application outlines that we have the ore, that
labar 13 avallable, trucks are avaellable, and the smelter nt
Hayden ls willing to take the ore, The net smelter returns on
this ore, which will average 1,17 silver, 3.17 copper, without
any premlum is 23 d. To this is added the basic premium of 5 ¢,

§i3.,07--and the special premium of 7 ¢, $4.30--a total of $7.60,
From this is deducted royalty 33 ¢, trucking 76 ¢, mining and
dev;lopment $4.50, a total of $5.59, Lleaving an estimated profit
of 2:01. : ’

With My assoclates, we .t *en(
nid put this proverty into g%@rf o
quested premlums, It geemg 1o
in the district of Pima and
tlcally every shivper h

; . ¥y to put in $25,00
peration, but we ghould havg zﬁe Seu
felr that these be nranted becanie
donba Cruz Coutles in that area -prmc-
as these two premiums, T van personglly

TR



assure you that if you will grant these we will get into produg=
tion at once. ¢ -

If there igs anyffurther‘details or information that I can
‘give you to assist you in » tavorable reply, please wire me at
116 Morley 3t., Nogales, Arlzona.
Thanking you invadyénce, I remain
/
/" ' ¢
Very truly yours,

.'r

Howard H, Flelds,
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DEPT. MINERA! RESOURCES
RE?!’*;Z'H:’Z.', larch 18, 1944
SRS T AR Wk

Dear| Samymap 21 1944

Do yoiih Calik, 4.0 Hovfdd Bk ]ds is going to be able
to opsTHtd At the Gopper Glance on the 5¢ A=-zoro?

Bill Broadgzate

Iy poeRpge AL S mnere
PEPT. poNT2Y BIOQIRCER

LRI IR N

MAR S0 1944
Phloles, ARLLOH




Fob. 83, 1944

My, Howard Flelds, _ ' Fotel Harrington,
1835 Eapt Fourth St., Tuoson, Avize Washington, D«Ce

Doar Howaid i \

L]

I have been having plenty of trouble over your Copper

S . N

The Copper Division is teking what they think to be a bensvolent
attitude and intend to turn it down on the basie that they would
not be warranted in inducing you to invest more money when the
tenure of premiums ‘is precarious. ‘ :

Peyplieps they are right in a way, but I had a big fight this

morning over the opovation of these secret policiesesss if thoy

were going to teke this attitude they either should publicly .ok
anmounce that no applications will be considered which require
substantial investment, or ellot the premiwm end in the lebter of
transmissal state that the applicant goos ahead at his own risk,

I dm having lunch tomorrow with, es guests, KiNlg WEB Vise-chalrman
Bunkey and the Director of the Copper Division, Solwars, and am going
to make an example of this case if possibles I talked to lowaxd
Young about it this afternoon and think he agrees with mes

I am protty aick of what Scrugham calls seoret policies, Lither the
plan should be earried out as announced oy public statements should
be made as to additional polioy. '

\

Hope things are well with you,
o Sincerely,

e Cu Broadgate

!
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WASHINGTON, D. C.
1 NATIONAL 6600

OR IN THE ADDRESS OF THE MESSAGE.

SYMBOLS DESIGNATING SERVICE SELECTED
Muacl way QUJIL‘ 3 ‘I” (Inw rica (\(Thlt’.‘i ARE, OUTLINED IN THE comrkny-.s TARIFFS
" ON HAND AT EACH OFFICE AND ON FILE WITH

THIS I8 A FULL RATE -rmnkm.’.q:xu
GRAM OR RADIOGRAM UNLESS OTHERWISE
INDICATED BY SYMBOL IN YHE FREAMBLE

i/ TELEFHONE YOUR TELEGRAMS Commereial Cables Canadian Tacific Telegraphs
" TOPOSTAL TELEGRAPH / g:81 REGULATORY AUTHORITIES.

Form 16 -

dovmrd He ‘I".'?.(;l,(éc,
Proscott, OAvinona
Robtel 1% :3.;3 undiizely srnll coppor dnes notr operabl
closod ecmecinlly 1% over ave fluxlng valuos. (PR is wlth Inoreasing
bhegitaney nyeoving acdltional ojevabloas nad bhile uppears o be
seaffonlin: BRC voquivemenis. fouovor, AT labor can be assuped,

ovo 1o vonsomably highgrado and espoclally if has iluwulng gulitloes
shore showdd bo uo trouble as thioss now stand.

B Droeudoeto

-



CLASS OF SERVICE

W_STERN ==
" . 1208 ) SYMBOLS
) A R DL =Day Letter oF
' l : s © NL=Night Lette¢ o
il l N I O N ( /)7) - LC=Deferred Cable
' : NLT =Cable Night Letter

A. N. WILLIAMS NEWCOMB CARLTON J. . WILLEVER L Ship Radiogram A -

PRESIDENT CHAIRMAN OF THE BOARD FIRST VICE-PRESIDENT

"“This is a full-tate
Telegram or’ ‘Cable-
am . unless  its . de-
erred chatactet is in-
icated by a suitable

|:symbol above or pre- | .
ced(ng the address,

The ﬁlmg time shown in the date line on telegrams and day letters is STANDARD TIME at point of origin, Time of receipt xs STANDARD TIME at point of destination

“WP65 40 DL=PHOENIX ARIZ 25 1208P 'Q*i@
) VR PM “4Y-
WILL 1AM C BROADGATE= *&@@ |

' CARE HARRINGTON HOTEL=

§ o A
\';\—_? i @‘:\ . \.\\

EX 29 o)

' FINALLY PUMPING TYWIN BUTTES EXPECT REACH F
©C WITHIN TEN DAYS. PLEASE WIRE ME COLLECT PRESCOTT
 WESTERNUNION WHETHER AGITATION REGARDING CLOSING SMALL .
~ COPPER WMINES WILL HINDER FAVORABLE CONSIDERATION OUR
REQUEST FOR BALANCE MONEY EQUIPMENT OPERATING CAPIT AL
PROVIDED EXAWINAT IO SATISFACTORY REGARDS= |

" HOWARD H FI1ELDSs

THE COMPANY WILL APPRECIATE SUGGESTIONS8 FROM IT8 PATRONS CONCERNING IT8 SERVICH



W
\\///
S

Teb, 25, 1943 6”

HMEMGRANDUM Topper Glance
(Twin Buttes)

Tos Director, Dept, Mineral Resources
From: George A, Ballam

im, Foy and Howard Tields have been granted additional funds
to umwater the Glance mine, some $9,000 in all, However, work has
been held up on account of labor difficulties, Toy informed me yes—
terday thet his men struck for #8 per day., He tried to compromise
on 7 without success, He has ceased work temporarily, and is main-
taining a skeleton crew on the Cophention only.

Il

DEPT. M'0°%) RET Lw
y= T
R™ T
FEB 26 1943 |
PHOENI, - Midlio |




Januory 26, 1943

. . Y
Mr. Howard ¥ields:
P. 0« Box 676
Ajo, Arizona

Dear Howard:

I have just received a &amorandnm fyom Bi11 Broadgate
saying the additionsl loan was grented to the Copper Glence.

It was a tough job to get the plan through., Following
is a quotation from Bi1l s memorandumng _

"Whaf a struggle it is to seb precedentn, but : .
it 1s worth it when you cen wake policy oub of ; 1
them," ' '
Good luck and best wishes,

.

Very truly yours,

J. 5. Coupal
Director

TBC Kk



Washington, D.C.
Jan. 21, 1943

SUBJECT: Mine Loans,
Class C extended,
Copper Glance,
Howard H. Fields,

I talked to Macartney again today, and I am glad to say I have finally
gotten this loan through.

liacartgney has sent it to the Board with his OK and it should be passed
on favorably tomorrow.

You will note that the new RFC circular expressly allows additional
amounts nows,

What g struggle it is to set precedents, but it is worth it when you
can make policy out of them,

Bill Broadgate



January 12, 19h3

L LH

Ur, . ¥, Halt

Chief, Mining Section
Reconstruction Finance Corporation
Washington, D. C.

Dear Dons

Mr. Howard H. Pields has sent the attached
information regarding the Glance Mine to this office
for us to review before forwarding to your depariment.

The two vertical sections of the (lance Mine,
toge ther with the record of grab samples furnished
W Mr. William ¥, Foy, former Assistant Manager,
justify in our opinion the extension of further
finaneiel aid in opening up this property.

Yours very truly,

¥, H, Hayes
Assistant Chisf of Production
Copper Division

TH BN

co: Mr, Howard H. Flelds
Mr, William Broadgate .
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' JoF, iCal:}e—’ (1%3 JAN 8 =Overnight Télegtam SNt
“iifess {65 de- PP
dcharactet Is in- LC=DeferredCable * (| |/
; 'di&ated ‘by’a_suitable NLT =Cable Nighe Lmér i
ymbol above of pre- i
e "cgd(ng“thé address. A. N. WILLIAMS NEWCOMB CARLTON J. €. WILLEVER Ship Radlogram
S SR PRESIDENT CHAIRMAN OF THE BOARD FIRST VICE-PRESIDENT L o Y

: ;j,‘he ﬁlmg time shown in the date line on telegrams and day letters is STANDARD TIME at point of origin, Time of receipt is STAN DARD TIME at point_of destmation

k6 16=AJ0 ARIZ & 930
WM C BROADGATE~

\J

;5f71 & HARRINGTON HOTEL WASHDC=

3 RAIT WROTE ASKING DETAILS WATER

, Hlf CAVES ASSAYS TELEGPAPHED

VIA WU WITH COUPAL ASSISTANCE DETAILED ANSWERS=
'HOWARD H FIELDS. | 7

’”RAIT COUPAL ANSWERSs

THH C(.)iMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICH



January &, 1943

l "
Hr. Howsrd Fields
Pe O Box 6'76
AJo, Arizona

Dear Mr., Fields: _ '

I have & memorandum from Bill Broadgate of
January 6 in which he stat:s he has just received the
additional data on your Copper Glanqe Mine and was
taking the matter up first with the War Production
Board, Copper Branch, and then with the Reconstruction
Finance Corporation.

Very truly yours,

Rarl ¥, Hastings
Assistant Director.
and Pro jeets Engineer
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Anited States Senme )‘}

MEMORANDUM /
Jan, 6, 1942

Please tell Howard [ields that I
received tonight the additional
data on the Copper Glance and that
tomorrow I am taking the matter up
with the Copper Branch and then the
RFC,

Bill Broadgate
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Decsmber 30, 1942

Mr. Howard Field
Box 676

Ajo, Arizona
Dear Howard:

I am enclosing a copy of a memorandun recelved from Bill
Broadgate, In this you will note that Bill Broadgste resgommends
that you send more evidence.

I do not know how much additional evidence will be required
but there also is another problem that is probably sticking in
their craw, and that is the fact that the Copper Glance is
connected underground with other workings and thet the unwatering
of one will unwater the other, From your viewpoint and from mine,
this work should make no diffoerence whatsoevar,

I do believe 1t will be necessary to gest soine additional
evidence to them. Probably a review and your views combined with
such information as Mr, Foy can give of the old operations might
readily convince the Oopper Branch that there romeins in the old
workings a sufficient btonnage $o warrant the added money nsededs

You will note in Bill's memorandum the fact that there is
some guestion as to being reimbursed for expenditures over the
$%5,000 granted on the "C" loan even after a "B" loan is
authorized,

With best wishes and kindest regards, I em

Very truly yours,

Je 8. Coupal
Director

J8Cskk
Fnclosure



Washington, DeChpEpT. MINEP: NESOUSHT
Dec, 26, 1942 Rp:- Canlhs

30 1942
SUBJECT: liine Loan, ,.WPEC'BO i .
Copper Glance, ; PhQLwL” L TIONS

Howard TFields T

I have certainly been struggling with this as the entlosed correspondence
will show, and bave saved it by the skin of my tbeth a couple of times.

In the ordinary course, Fields would have had a turndown a few days after
he filed the deale It is betlter to keep it alive with a chance of
turning the tide than getting a flat"noY

However, unless the Copper Branch has enough dope ofi the property or
feel like unqualifiedly endorsing it, to support my requests, 1 am
afraid of the deal not being approved, unless Fields produces more evidences

Of course, the application has served one purpose, it has crmstallized
policy on 5-d-2 extensions of C loans, which is important to the small
mining people,

As for Fields being reimbursed out of a B loan, if he goes ahead on his
own, L think this is very unlikely due to the general policy of the RFC
not to "bail anyone out" and to insist that as much of a loan as possible
be tsed to mine with. . :
However, one could always trye... some strange things happen at times and
I might talk them into such a deal but I should hate to have to do so
with the outcome so improbably satisfactory.

1 suppose the idea came from the fact that the RFC absorbs one loan into
the other, but that is because they increasingly imppove their security.

In the meantime, next time I am over in legal, I will try to find a
reason to0 broach the subjeft and get a reaction.

Bill Broadgate



Decomber 28, 1942

Mr. Howard I, Fieclds
P. 0. Box 676
Ajo, Avizons

Dear Howard:

I have roceived a copy of Bill Broadgate's letter to you of December 23
in which he gint g tlut Hayes roceived your wire.

I have slgo recoived tho ollowing nemovendun fron Nroadgate on your
problons

1eten

BT RE

"SUBJECT: CLASS € supplomentary loun under Hede2
Copper Glance....ldowurd H, Ficlds

The Coupel wire received this mornluog.
1 talked to Hayes today and he has peceived no wire,

However, I explained the situation to hix in case he
should gat one.

Tho whole thing now rests on thi 'Cdot that Reit does
not eeem to think that the evidense Atbm{tted by Pields
shows sufficient probability of any ore being left in
the mine to warrant the additional money.

Anything the Department or Fioldl oel"td to ‘Hipplement
the application with reportq or evidence or merely

“Prphied optiidy WHY Have B condiderable bearing on

the disposition of the applieaﬁioq; a

DR Sn
Ag I havo explainsd, we have the pelicy situation well
14’ Hbrid but this case sticks in Raits craw, You would
tHINK e ‘18" dpsnafhg Pennidl frioh his’ haliy Vs bEhk
Phank the ford We matls’ arringementt 6’ ¢léar Class ©
loans through the Department or the % turndowns would
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Dece 22, 1942

SUBJECT: CLASS C supplementary loan under 5-d-2
' Copper Glancee... Howard I, Fields

The Coupal wire received this morning.
I talked to Hayes today and he has received no wiree.
However, I explained the situation to him in case he should get one,

The whole thing now rests on the fact that Rait does not seem to think
that the evidence submitted by RHIX Fields shows sufficient probability of
any ore being left in the mine to warrant the additional money.

Anything the Department or Fields can do to supplement the application
with reports or evidence or merely further opinion would bhave a con-
siderable bearing on the disposition of the application.

As I have explained, we have the policy situation well in hand, but

this case sticks in Raits crawe You would think he is spending pennies from
his baby's banks, Thank the Lord we made arrangements to clear Class C
loans through the Department or the % turndovns would be tervific, The
States which have made no such arrangement show a very poor record of loans
on a volume basise

Bill Broadgate



";c 50 “MEMORANDUM
- '/  Dec. 26, 1942
Dear Sam,

I suppose few if any C loans have had

as much attention as this one. The engineers
gent it to the Board with recommendation

to turn it down.

The Executive Assistant to the Chairman
withdrew it for me before action, and
referred it to Rait's boss, lacartney, and
to0ld him not bo let it get through without
checking with me further.

1 have ugsed every argument I could to get this
approved, If it proves a lemon to the RFC

T shall have lost a lot of "face" in case
they just get sick of my insistance and
approve it against the recommendation of
their Mining Sectione

Actually, I know they would like to approve
it for me, as they are a little afraid of
my intimacy with Henderson and how it might
influence my conversations with him, but
Rait and Yelson are genuinely afraid of the
deal, for some reason OI other.

I am having Macartney check with the Copper
Branch WPB and whether or not he upsets
Rait's decision will in the end depend on
what recommendation Hayes and Hersey make
to Macartneye.

Bill Broadgate



DGG. 26. 1942

Hotel Harrington
or
% Senator Corl Hayden
Hre Morton Macartney, Chief, '
SelfwLiquidating Divieion,
Reconstruction Finance Corporation,
Washington, D.C,

Dear Mr, Mﬂmn@y’

Relative to our conversation about the ¥ields loan, I had not heard
before that the workings are interconnected with another mine and that
the wnwatering may attain proportions beyond the scope of the additional
funds asked fowe If this was in the date submitted, I overlooked it, If
not, it seems that mr, ¥Flelds should be querled on this point ag he is
knovm to be a careful and experienced operator, before rejection is
decided on because of this foature,

The objection that the vrior production was marketed at a mich highor
Tigure than at present obtains for copper end that, consequently the
operation might not be econonically possible seems quite serious, Thore
ere two possible reasons for chaneing this 1f the additional funds ree-
quired are not substantially grouter than applicd for. Fivst, 1t may be
possible to expose reserves for future usc in case the situsbilon demands
copper at any price. Second, I an told that there ism now o substential
inerense in eopper premiums under consideration at WFB and OFA,

The Paet that Flelds hme done a workmmnlilke job so far and that operators
of his type should be encouraged is of some importance » 1t seoms to me,
and that he already has an operating force and can immediately continue
with the work should be noted,

I appreociate the valldity of Don Rait's and Mr, Holson's general feoling
that there 1s no evidence whatever that a body of commereial ore remains
in the mine, It boils down to whether in the opinion of the Corporation
past production points to the rrobability of the existance of an ore
body which, the copper stringency being what it is and will be, warrante
the expenditure of the emall osum roquested to prove this one wmy or the
other and prowided the sum asked for will do the worlk,

Vertainly this application has hnd detailod and careful considevation by
the Mining Soction and whatever decision is reached will not have been
& hasty onge
With kindest porsonal regards,

Vexry truly yours,

We Cv Broadgate



H \\‘ )
g r»:\x Doce 13, 1942
IR
{s ‘
LT Hotel Hareingston

vachington, D.C.
M&"g Hovmrd He Hiolds ’

Yo 0. Dox 676,
AJo, Ariz,

Dear iovard,

I have talked with three people at the WFB Coppor Deanch and have
explained yousr probloile

Althoush it is not wsunl for the D 4o be interested in nive lean
aprlications vhere tho anount imvélved is less than 740,000, I hove
beon pronised that a good word will be pub in for yvou at RIC

Iayers reecived your wire.

¥ith best pereonal regarde,
Very truly yours,

He Ue Droadsate
aAsote Dérector,



December 22, 1942

NIEMORANDUM Supplemental "C" Loan
"Howsrd Fields
T Glance Mine

TO Bill Broadgate

TROM: J. S. Coupal

I had a long talk last night with Howard Fieclds and with
Williom Foy regarding their opsrations. Howsru felt the
need of trying to expedite uction and stuted that he was
going to wire Frank Eeyes. In view of his dosire to 8o
this, I sent you a wire which you undoubtedly received
this moroing.

I tried to omphesize the fact Shat 10 asy shers were

taken by ¥renk Huyes which would interfoer with the progress
you have made on this issue, it would be wisn for Heyes

to consuit you and remaim out of the picture if advisable.

In conneetisn with thisc loan ields brought up & question
which it might be advisable to counzsider at this time
rather than wait, If, on the Clancs Mine, $he supplemental
losn i3 not granted, Fieclds is prepared to go shead, spend
his owm money in excess of the $5,000 and unwater the mine
and prepsre it for a "B" loan examination., If this is

done and if the "B" loan was approved, I told ¥ieclde that

I would try and urge you to get permission for Fields to

be reimbursed out of the "B" loan for the amount he would
spend in excess of the $5,000 unwatering loan,

There may be no need of crossing bridges until we come %o
them, but if I could get your views on this, either officially
or wnofficially, it might help to allow Fields anticlipate

his next move.

7
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Doce 21, 1942 -

, Hotel ikarington,
y teshington, D.C.
Mr, Howard I, Iields,
PO 0. BOI 676’
AJo, Ariz.

Dear Howard,

I spent considerable time with Don lait today on your application
for additional Tunds for the Coppor Glance.

I have the moatter of procodure and precedent voried oub OK3 it is
fully agroed thabt such cases shall be considered under Ded=?, rathor
than new ¢ loanss So the method of Filing I recammendod to the Office
and they inturn recamonded to you is the one which should heve been
followed, Your application, then, i1s in propor ord v

Which iz Just Dine, but they can't make up theldr mlods that the nine _
warrants the edditional loane As 1 don't imow any more about bhe property
than the file shows and, as Rait statod, ths production may Just show

the ore is all gone (a favorite attitude, and what can you say unless

you have a curvent exanination?) I wish you eould dig up some MNOTE ine
Tormation and adrmail it to Ralt prouptly, whieh would indicate tho
probability of new ors boing encowitered.

Al of which sounds Lllke "the operation was successiul, but fhe pationt
died", But the patient is not dead yobe

I told tait, emong other things s that you were generally a sood picker,
a geod operator, and that we want hinm to give you all posaible benelit of
the doubt to oncourmge you to operate furtherin Arizona,

For some reason Rait ls not agreeably inclined toward this appliéation
and, -in fact stated that he wisbed my test case had beon & bebbep ones’

I hope you lnve move data to submit, Lot me imow when you send it, or
write to Rait, and I will follow further,
Sincerely yours,

e Co Broadsate
Asste Dirvector



Decomper 10, 1942

)

Mr. Willdewm Foy -
Ruby Star Route
Box 8

Tucaon, Arizona

Dear Mr. Foy!

I have just had a memorandum frow our man in Washingion stating
that the proper procedure to haundle the work we contemplated

on the Contontion, that is tho teking over of spending the
balance of the "B" loan by annther party such as we discussed
for the Octave Company, would be for you to contract with them
to do the work and have the loan still remain in your name,

I reslize that this is not being considered right now, but
just wish to advise you of the procedure that would be
approved by Washingbton.

I have talked with Mr., Clark about the Glance, the Queen, and
the King Mines and if and when you have a chance to discuss
this with Howard Fields and eare to outline some plan whereby
the Qotave Company could take this over, I would be very glad
to discuss it with you and make arrangements so that we could
gat down to a definite asgreement.

With best wishes and kindest regards, 1 am

Tery truly yours,

Je¢ S« Coupal
Director

JSCi1kk



Dacember 5,1942,
Mr, Wmn. Foys:=
Ruby Star Route
Box # 8 .
Tuesony Arizona,

Dear Mr. Foy:i-

1 am sorry you wers unable to make it to Phoenix on Thursday
or Friday but sm aware that you have your hands full.

Today I received a copy of the notice in the naper regarding
tiie Bagle Pitcher Co., and the proposed mill at Swaluarita.

1 have btalksd this over with the Octave company and it has
bsen suggested that if you are uot in position to coms to
Phoenix it would be wise for me 'bo again call on you at the
mine,

Accordingly I am meking my plans to leave here esrly om
Tuesday or Possibly late Mondey snd be ot Twin Buttes some-itime
before noon on Tuesday.

Time is the imp rtant element right now ifor the war effort and
I believe all mining work should be pushed to the utmost.

The mill question can be left for a little later date but

the mine workshould be pushed and pushed right NOW.

1 know that with the Octave organization this can be don e
and it will get you into profits at an early date from the
actual production.

I would like to discuss this with you with sn idea of getting
in shape for guick production and that will ba the object

of my seeing you.

If you are not going to be at the mins or if you have plans
which would take you to Fhoenix or Tucson on Tuesday please
wire me collect and I will act accordingly.

Unless I hear from you by wire before % P on Monday I will
gee you at the mine on Tuesday.

With best wishes and kindest personal regards,

Very truly yours,

J+ S¢ Coupal,



Decamber 4, 1942

Mr, Howard Fields
Ajo, Arizona

Dear Howard:

T have just had a memorandum from Bill Broadgate stating
that the instructions given you fer submitting on & general
mining loan form, the application ror sdditional funds to
complete the work started on the Copper G

gorrecs rothod of hundling this. When 4% gets in Bill
Broadgate's hande, he will give it his personal attnstion.

mith best wishes and kindest regerds, T am

Yery trunly yours,

J. 3. Coupal
Director

JSCikk
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llotel Harrington,
Washington, D.C. CL
Mre Howard I, Fieldﬁ'

Po Go Dox 676, L
Arize -

Dear Hovard,

I receivod your application for additionnl funds for the Copper
Glance thie eveninges

As far as I can sec it is in order and follows the information I
sont to Sam Coupels Although these General Mining Loans forms estate
that only a corporation may epply under 5-d, it is bcoause thoy oo
have not been rovised to sult the present law which cxtends the
privolege to individuals and partnershipse

The RFC has olready told me some time ago that it will deal with

cases where the ummbtering, retimbering, etc., may run o moxe than
5,000, under Gw=d=2, but this ie the first actual case which hap

come to my attention, although I understand they have had some original
applications for greater sums. I do not see vhy this should be treated
differently excepbing that the loan would not have come directly under
Class ¢ had the whole sum becn asked for at the £irst instanco.

I shall file this with the RI'C tomoricws

Very truly yours,

Ve Gs Droadsate
Asste Dlrector



Deseomver 3, 1942

Mre. Williamw F, Foy
Star Route
Tuogon, Arizona

Daar Mr. Foy:
Gany thanws for your telegrant.

Az bime is limited and production should be gohten under
way ag early as possible, I hope you can make the trip
to Pooenix abt an early date.

Very btruly yours,

J. 8. Coupsal
Director

JSCtkk
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A. N, wWiLLIAMS NEWCOMB CARLTON J. C. WILLEVER . Ship Radlogram
PRESIDENT CHAIRMAN OF THE BOARD FIRST VICE-PRESIDENT \________f

Tha filing time showa in the date line on telegrams and day letters is STANDARD TIME at point of origin. Time of receipt is STANDARD TIME at point of destination

USABY-AOFUCSOiH ARIZ 3 1150
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Telegtam or Cable-
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? ed chatacter is in-
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: cedlng the address.

om DEC 3 PN 12 28

3 HOME BUILDERS BLDG 128 HORTH 1 AVE PHOEHIX AR!Z~

H\’IPOSSIBLE TO GET TO PHOERIX TODAY WILL AD\/loE YOU LATER~
WILLIAMYF - Foy.

THE COMPANY WILL APPRECIATE BUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE



- Dece 2, 1942

Washington, D.C. T

SUBJECT: Mine Loans, class C
$5,000 will not complete the worke
! Copper Glance Mine
. Howard Fields . N
Memo Coupal Nov. 28 @/

No such case has yet come before the RFC legal division,

Their opdnion coincides with mine, however, that an application
on the general mining loan form and the statement that the

C loan was not adequate, giving the usual details and stating, as
you mentiop in your memo that the application is made under the
authority of sub-paragraph 2 of the 4th paragraph of section 5-d,
of the RFC Act as amended.

In otherwords, much as we are advised to do where an initial
amount greater than $5,000 is required for the same purpose as the
C loanse '

Bill Broadgate



November 28, 1942

MEMORANDUM

n"B" LOAN
CONTRACTING FOR WORK
UNDER THE LOAN.

TO: W. C, Broadgate

FROK: J. 8, Coupal

There 18 a point in question that 1 belisve is clear enougzh but on whioh
I would 1like your opinion and if necessary the opinion of the legal depart-
ment of the RFC. Hers is the question.

]

4 ‘
The Contention Mine, ownsd by William Foy at Twin Buttes, Arlzona, has a
$20,000 loan on which approximately $7000 has been spent to date. A deal
18 now contemplated whereby ths old Octave Co. would toke a lease and
option on the Contention property with an otject of applying for a Govern~
ment loan to install the mill equipment owned by the Octave Cos., which 1s
now available dus to the gold ¢losing order, when and if sufficlant ore
{8 developed to warrant asking for a loan.

The deal cont=mplates some workinz arrangement by the Octave Co. and Foy
whereby the Octave Co. would move some of 1ts equipment and men to the
property and earry out the develoyment work provided by the unspent balance
of $13,000 of the "B" loan. Would it b2 more advisable to have the Qctave
Co. furnish the development work under a contract with Foy or have some
recognition by the RFC, such as a trangfer of th2 loan to the Octave Co.,
due to the fact that they would hold the leass and option on the property..
It may be that after the present $°0,000 loan is spent it might be
necessary to apply for an additlonal $20,000 loan in order to fully justify
the erection of the mill.

I would like your opinion on this, keeping in mind the faet that tha fubture
plans will be governed by ths development progress. The terms of the denl
have not as yet been worked out and possibly they may not be able to get
together on terms, but I would like an opinlon on which plan might be
preferable under the conditlons.



November 28, 1942

MEMORANDUE

CLASS "C" LOAN GRANTED

BUT THE 5,000 WILL ROT

COL.PLETE WORK.

i COPPER GLANCE PROPERTY

¢ HOWARD FIZLDS ,7L,

4

TO: Ws Cy Broadgate ' of

FROM: J. 8, Coupal
\ I was in Tucson>1ast week and went to the Copper Glance property at Twin
Buttes and looked over the work on the mine baifif ddne by Howard Fielda.

In making ths applie=tion for this loan it was though that the water level
was at the 425 foot point and on this basgis the estimate of cost was made.

I do knot know the exact amount spent to date but believe there is ten or
twelve bundrad left to be spent under the $5,000 loan. They have cleaned up
the shaft and have 1t fully retimbsred down to the present water level which
is 320 fest,

To completo the work to the 425 Poot level so as to leave a sump and meke the
LOD foot level accessible will require the installation of pumping equipment
and unwatering of a sizable amount of water, due to the old stopes and some
cleaning up of the 400 foot level to make the old showings accessible will
take probably $2000 or $3000 mors than the balance of the %5000 loen. On the
300 foot level thers are some caved sreas through which it would be necassary
to drive spiling in order to show the ore in the stopea ahbove this level.

Most of the mining is contomplated on or hslow the 300 foot leval and work on
the 300 foot level would only expose the remnants of worked out stopes, It
geame as though the only workable plam should be to examine the ore on the
400 foot level. ' :

In what shape should an application for additional funds to earry out this
work be presented? I have suggested to Howard Fields that he might make
application under a General Mine Loan Form stating that the application was
made under the authority of Sub-paragraph 2 of the 4 Paragreph of Section D-
of the RFC Act as amendeds This may or may not be the proper provedurs. Oan
you advise me on this point?

1 might say that Mr, Lane from the Office of William B, Gohring, examining
engineer for the RFC, has examined the property and has discussed this aame
feature with Howard Fields and that no decision was reached.



-

TWIN BUTTES MINES, Wm. F. Foy »=nd Howard Fields, operators., Tucson,
Arizona.

Five separate workings, but on adjoining properties, are
included in this group. One of the mines has been granted a
Preliminary Development Loen and another a Development Logn. A
third property is open and the remaining twoere under water, The
five pfoperties cover a lateral mineralized length of approximately
1{ miles, and all of them have unusually good prospects for a continu-
ous and appreciable production.

As no applioant can, by established precedence, raceive more
than ons R.,F.C. loan, further government help is not available in
reopening these properties. If that condition did not exist, and
the mines simultameously opened, four of the properties could
produce 100 tons per day, combined, of 6% copper ore and the fifth
100 tons of 3% copper ore. A total of 520,000 pounds of copper
per month.

Existing R,F.C, precedent would have to be altered and
priorities definitely assured before this group's potential pro-

ductive possibility could become a fact.

Report by Earl F, Hastings, October 9, 1942, to Copper Branch, War Production Board.

®



R Octobdr 6, 1942

Mr. William Foy
Ruby Star Route
Tucson, Arizons

Dear Mr., Toy:

I plan to be in the south:ra part of the state on the
week comnencing October 12 end hope to heve time while enroute
to Avavacz on Mondsy, Octoder 12, to cu2ll in und see you. I
may have some reply from Weshington st that time. -

T have 1n mind diseussing vith you snd Howard Flelds a
plan wheredy you might consider a lease or sals or option.on your
low grade property so that you might consider moving the Qotave
mill on b0 the ground. If Howerd Flelds is on the property atb
thia time I do hope he cen remain over until the 12th es I will
make 1t & point to cull in and ase you and would like %o discuss
this proposel with you end Howard.

With best wishes and kindest regards, I am

Yours very truly,

J. 8. Coupal, Director

JBC:LP



October 2, 1942 oY

Mr. William Yoy '
Ruby Star Route
Tuesgon, Arizonsa

Dear Mr. Foy!

I have just had word from George Ballam and I am sorry
to hear that you have an injured shoulder snd Howard Fields an
injured leg.

The revised Cireular No. 14 on preliminary development
loans states very definitely that “loans not to exceed $5,000 to
any one borrower will be made...". It was in view of this olause
in the provisions for preliminary develepaznt loans thut I took
the question up with you of having & lease granted to outside parties
and having then make application for the loans, &3 this does not
seem to meet with your approval I will write Bill Broadgate in
Washington esnd sea Lf he can take the matter up directly with
headquarters ani get a« decision,

With best wishes and kindost regards, I aom

Yours very truly,

J. 8. Coupnl, Director

JECLLP
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October 2, 1942

MEMORAN DUM o CLASS "C" LOANS
f ; MORE THaN ONE LO&N TO AN INDIVIDUAL

TO: W. C. Broadgate

FROM: J. 8. Coupal

We are faced with a problem on the Twin Buttes area south of Tuoson where

"there are 4 or § distinct individusl operations owned by a partnership, Williem
Foy.and Howard Fields, on which they asked our advice as to how one individual
" or partnership cen obtain more than one preliminary development loan. 1

With thie restriction in mind I approached Foy and Fields with the suggestion
that they let me locate one or two other good operators who would willingly
take over a lease on part of their holdings, apply for a preliminary loan and
later, 1f necessary, a "B" loan for operating purposes. I have just heasd
from Foy and Flelds through George Ballem and will quote his statement:

"Phey will welcome aid of the department in providing ways and means of pro-
curing additional loans to open up two or three more properties in the Twin
Buttes if 1t can be negotiated on stetus yuo of their partnership basis."

Fialds already has a preliminayry developmont lousn on one property, the Glance,
and Foy has a $20,000 loan on another property along the same contact. There
remain 3 or 4 propertiss along this contact, all of which fave excellent records
end all of which are separate operations and require individual unwatering.

Can you take this up with the R.F.C. and see 1f they have any suggestion as
to a solution?



Sept, 29, 1942

MEMORANDUM TWIN BUTTES
(Wm, Foy-Howard Fields)

To: Director, Dept, Mineral Resources
From: George A, Ballam

Sew Bill Foy on trip to Castile mine this AM, Bill is lsid up
with injured leg, and Howard with injured shoulder, Both are opposed to
idea of taking on any help and wish to keep on as is, despite injuries,

However, they will welcome aid of department in providing ways and means
of procuring additionsl loans to open up two or three more properties in
Twin Buttes, if it can be negotiated status quo - partnership basis,

Work is proceeding on unwatering and retimbering Glance, Major
difficulty seems to be getting more men, Can use timbermen, Foy and Conlin
had been trying to steal men from each other, Introduced them this AM and
they decided to cooperate,




hvge 28, 1943

Hotel Harrington
Washington, D.Ce

Mr, Howard H, I'ields,
}‘. 0‘ mx 676.
A.jo' ArizC

Dear Howexd,

T have been assured that your export order will go forward with
all possible speed. '

There seems to have beon some question about there only being
one veforence mmber, and I gather that it is usual for each
cormodity to be on a different epplication.

Very truly yours,

fi. C. Broadgate
isgte Director

. wpeviously (note last elds correspondence) told
- «~rphing must clear through Phoenix, he sent in
v - .- . =4 export order, and I handled it direct

Sl e AT g

Bill




AUGUST 18, 1942

Hotel Harydngbon,
voohingbon, DeCe

Nr, Hewnrd ¥lolds,
}531 00 Im 676.

Ajog Ardze

Donr Howanrd,

In discussing tho matter of sending Class G Loxms to
Yashington with the RYC today, thoy agreed that it 48
a waste of timp, Gohring or his office will be notified
not to make this recormendation to tho applicant in the
fuburo.

Applieations will be filed ab tho Field office, assigned
s pumber there and not go to tmohinsbon t1LL the finnd .
rovort is readyc

Aotion on these applications should thus be protbty rapid,
although I have not yot had a case from which I can debermine
the tims which will elapse between the recelpt of the repord
in Weshington the tho disburscnent of the loane I anm vexry
anxious to pob dates on such cases.

T do not know if it will save you any time to refile in the
Thoonix 0ff100ess your application hae not yet reached the
Loan Section, or had not this afternoon. '

Koop mo infoymeds voupal cen advise you whebher to rofile
or nobe

Vexry truly yours,

We G Iroadpate
Apbte Director



Auce 11, 1948

Hotel Harrington,
fashingbon, D.GCe

Mr, loward riolde,
Box 676,
Ajo, Arisone.

Doar Howaxd,

Your telegram is at hand stating thet you lnwve nalled your
application for a Class C or Prolininary Develomment Loan
to the KIC at vashingtond

I have no sugzestions for handling thie further than those
already menbioned to youe :

1 had underatood in a convorstaion with Bill Gohwing that it

had besn contemplated at one time that these applications be
£1led directly with the Field Officon of the RFC. FHowever the
present procedurs contemplates nailing then to piaghington, where
thoy take a docket mmber and then ave sent to the Iield Ofrices
to be dealt withe

It appears to mo that thig will take a wock or ten days, and that
no real purpose is served, and I em sugresting to My. Charlos Be
Henderson that this sbep be olinimted.

I may say bthnt the Senators and Congressmen wio sponsored the loglge
1ation which vas cancolled in oxchange for this R.F.Cs vule, arve

watahing the operation of these now loans camfully to seewhebher o

not there is much delay in the adminiotration by the H,l.J. Flease

1ot me know tho exact schedule on your applicatione

Did you comsult with J. 8. Coupal es I sugzested?

Let mo hear from you as 0 progresSs

Vory truly yours,

e Cs mmld@ata'
Anste Dirvectow



'HOWARD H. FIELDS
MANAGER

R. D. DART
ASSISTANT MANAGER

CiA. MIN .
NEPT. MINCRAL FeSO¥BaES

RECEVED
AUG 10 1942

PHOTNIX, AEIZONA
rUST 6, 1942,

MINES: CERRO PRIETO, SONORA, MEXICO
MILL: COSTA RICA, SONORA, MEXICO

ADDRESS: BOX 678: AJO: ARIZONA
WESTERN UNION: AJO, ARIZONA

Mr. W, C, Broadgate,
Washington, D. C,

Dear Bill:

Tt is rather peculiar that I should be writing
to you in Washington, asking your assistance. 1 re-
call very well the work Joe Walton and I did on the
original idea of development loans and it is rather
ironical now that I am requesting such from the govern-
mente.

A short time ago I wrote the R., F. C., requesting
a $5,000 loan to get the Copper Glance Mine, in the Twin
Buttes District of Pima County, in shape to sample, with
the idea that this would show sufficlent ore to warrant
the advisability of a further loan of $17,500, to unwater
and equip the mine and put it into production,

0f course I do not know how much help you will be
able to give me in this, but I certainly would appreciate
whatever you can do to rush a favorable and prompt deci-
gsion. I hope that you will be able to help me in this
matter and feel that you are in a position tos

We are still operating in Mexico and outside of a water
shortage, which has ceut down our tonnage, everything 1is
going smoothly.

T was very pleased to hear of you being in Washington
as I sincerely feel that you can, and will, do the mining
industry a great deal of good, Personally, I cannot think
of anyone better for the jobs

With kind personal regards, and thanking you in ad-
vance for whatever you can do for me, I remain

Sincerely yours,

HHF/ e ' Howard H., Fields.



DEPT. MINERAL RESOYRAES
RECENVED

AUG 101942 -
PHOEN:, ARIZONA |

Auge 7, 1942

Hotel larrinston
tiashington, D.Ce

i, liovmrd He Flelds,
Y. 0. Box 676,
Mo, Arizonae

Dooy Howaxd "

T4 was o pleasuro to have a line from you, if only in the course OF
business. Yes, I woll vemember that you were a member of Iy Clasa C
loans cormittee and did yoeman porvice on ite... you nover oan tell,
you BeGess Bovoral of the fellows on tho earmittoe, I am sure thought
1 was o bit oracked or over optomistic and that they vere, perbaps,
wnsting their time, But whatever olse they con say, 1 cannot be accused
of $iidling porsistence... Grace used to say I would have the Class C
loans if I only lived long onoughe And now, hore you are, ready to
apprly for onel

tioll, to eome dovn to business, 1 have hed the forms sent you from here.
They went out todaye Pusiness to me must clear through Phoenix,

You are chosing a wise route, I should say, for if the Class U loon
ghows up OK, the B loan you noed we should be able to get tlwough in
a nininum of tine.

You will pemember that in the original draft of the C bill I insisted

on & provision for utilizing State ogenoies? It will interest you to know
$hat the Department of Iineral Hesources is agent for the RFC for these
small loans, |

1 should advise you, therefore, to be sure and run up and seo Sam Coupal
ng soon as you get this lebter and the foIMfess OF H0M can give you Somoe

T thani you for your good wishop and complimonts. Please give Ivelyn
my regards when you next sec here

With best personal wishos,
Very sincerely yours,

/s (e Broadgate
Asate Diveotor



United States Senate
0

MEMORANDUM

Jan. 15.

I think +this was the smart thing

to do in the I'iedls case., I took the
stuff over to \iPB and told them to
study it and transmit the whole thing
to the RFC with a refommendation, not
mentioning the fact that I took it
over personally.

I think tha}, with \/FB approval, the
application should have no further trout
le, but will check in a few days.

P
LIRS, TP LIS
o Bamiete 2

DEPT. MINERAL ﬁi‘ﬂUiaLu
RENEER

JAN 15 1942
PHOLE ARILOMA |




DEPT. MINEDY 0¥ ol a i
JAN 9. 1942
PHOEN:, A0
Jan, 7, 1948
Hotel Harrington
' fashingbon, DeCo ‘lx}
Mr, Howard He Flelds, , ¢ P
P. G, Box 676, e

e

@

Ajo, Ariz.

Dear Howard,

1 took tho dnta on the Copper Glance over to UFB Copper Branch
this mornings e

I left the whole thing there for gtudy, as 1 am of the opinion

than under these circunstances it will be belter &f the file is
transmitted to RFC by the Copper franch with a fevorable nemo,

than if I file it myselfs

T will then go to bat again as soon as I am informed the data
has gone overs

1 feol more optomistle about the outcome with the additional
matorial to mg® argue about, and will leb you know developments,

Pest regardsy
Sincerely,

W. C. Droadzate
Asst. Director



United States Senate

ory rasaiias |

DEPT. MINERE! i
MEMORANDUM g=>7""""

JiN 4 1982

7i1o08A |
I finally got the Copper Branchgméﬁ«l RFC
on the Fields casey yesterday. ]”)’ .
~

RFC 1s asking I'ields for further information. -

v

Bill Broadgate



Washington, D.C.

DEPT. MIMERM! Lei 0TS

BEEY Jan. 2, 1942 JAN 4 1942
SUBJECT: Export licenses ‘ PHOERN::, . AREEONA
Howard Fields
I am pleased to day that I have had Fields' licenses extended for ‘\X

60 days, by the Board of Economic Warfare.

Bill Broadgate



June 23, 1941

i

Mr, J. J. Williams
Box 2161
Tucson, Arizona

Doar Mr. Williams:

I have th= guestionnairs relative to the Mimnile and QoppsT
Butte mines, You state that the propordy has about 60,000 tons of
ors blocked out which could be worked if the price were 15¢ per
pound, but we would have to lknow the posgibls annval production of
coppor; that is, how facst blie copper could be taken out and how much
copper is in the ore. We would also have to Xnow some rough estimats
of the capital investment required. 1 hope that you can pend us this
information right away, as it 18 alwogt time for us to close up our
report and submit 1t to Washington.

It would appear that you can produce coiper and, therefore,
it should be jneluded within our survey. Included within thals roeport
we anticipate putting a brief description of tho proparties which will
be listed as potontial producers. 1In arder bto have thase brief reports
uniform in their contents we have gobben up anothar qusstionnaire
ghowing the points we want to cover, and 1t will ba grently appreciated
if you will £111 in one of these gquestionnaires for the Minnie and
Copper Bubtte mines and return it to us.

Thanking you, and with xindest personal regurds, I am

Youra very bruly,

CLairman, Board of Governors
Arizona Department of Minaral Resources

CHWLY
Fncs



July l, lgl..l

Mr. Jo J, Williams

Box 2161

Tueson, Arizona

Dear My, Williamns:

1 w%§t to thank you for answering the second guostion«
naire I sent you giving us sow: of the data rogurding
Twin B&ttes Mine., I believe that we can pick up addi-
tional data for a mors complete description from the
Mines Handbook and our records.

Thanking you, I am

Yours very truly,

Chairman, Board of Governors
Arizona Depusrtmant of Mineral Resources

CFy:LP



June 18, 1941

Mr, William ¥, Foy
Ruby Star Route, Box 8
Tucson, Arizona

Dear Mr. Foy;

I have your letter of June 15, I fully agree with all that you say re-
garding the ridioculous economic situation in Washington, and you cannot get any
arguments out of me on that subject. However, 1 feel that we must recognize
their economic policy and conform ourselves to it just as nearly as we can and
make our presentation based upon the economic policies of those in Washington
who are eontrolling factors.

It is not mades too clear in your letter as to just what you think Twin
Buttes could do. You state that from prescnt ore reserves the Glance Mine can
produce 200,000 pounds of copper per month and that it would take about 120 days
to wet into operation. You alaso stiate that a similar amount can be produced from
the King Mine, You do not state olearly, however, at what price coppsar would have
to be in order to get this production, nor do you give us any idea as to the
capital investment required to got under way. The price should bs sufficient to
amortize the ocapital investment in a poriod of not less than three or more than
five years, We are going to have to have that information for our report on
potential copper production, as it is essential that both the price and the capital
investment be given. The capital investment, should, of course, include enough
for operating expense until such tims as smelter returns are obtained.

I personally believe that the Twin Bubttes section has a lot of possibilities
on copper production, and I sam anxious to include that in our report with a come-
prehensive description. From what you have alresady given us it is apparent that
copper production can be made and, therefore, it will be included provided we have
these additional figures, ‘

Included within this report we anticipate putting a brief description of
the properties which will be listed as potential producers. In order to have
thege brief reports unifomn in their contents we have gotten up another question-
naire showing the points wes want to cover, and it will be greatly appreciated if
you will £11l in one of thess guestionnaires for Twin Buttes and return it to us,

Yours very truly,

Chairman, Board of Governors
Arizona Departuent of Mineral Resources

CHRW LY
Ene,



WILLIAMF. FOY

BEXRTHEOC KOG
TUCSON, ARIZONA

Ruby Star Route Box 8. Jume 15th, 1941,

Chas F, Willis, Chairman

Board of Governors Arizona Department
of Mineral Resources,
Capital Building, Phoenix, Arizona.

My dear Sir:

In accordance with your request I am submitting a report of the production
from the mines at Twin Buttes, These properties have been idle for the past ten years
because of the low price of copper, which made it impossible to finance even the small
amount necessary to open the mines and start production. Since small mines require a
greater emount of expenditure in development to insure a steady production, I am sure I
voice the sentiment of all small producers that we should have a few cents increase per
pound over the present low price of 12 centse

The Glance mine here can be made a producer as soon as shaft is repaired and
umwatered, this mine can start producing around 200,000 lbs per month from reserves
already‘developed, this production could commence 1200deys after starting operations,
The King mine can be made a producer on the same scale, in the same time, in other words
these two properties could make & production of 400,000 lbs of copper monthly, Two other
properties can also be made producers again, but will require further developement to
make satisfaBiiory tonnage.

Enclosed on separate sheet you will find a schedule of the entire production
at Twin Buttes from the several mines by various companies from the beginning of
operations in 1906 to 1929 inclusive, which time includes various periods of inactivity
owing to low price of coppere I have been closely associated with all operations here
since 1916 as part ovmer and have managed operations.

During this period there was produced by five of the producing mines the
following; 419,433 wet tons, 402,193 dry tons, averaging 6.1722 % copper and
2,0314 ozs silver, amounting to 49,648,435 lbs copper and 817,024 ozs silver, with a
gross value of $8,244,039,92, {7,668,851.57 for copper and $575,188,35 for silvers The
average prive reccived for copper was 15,446 cents per 1lb, and for silvere70338 ots per oze
The average cost for copper after silver coredits was 12.413 cents per pounde

These figures will show that we need a higher price for our copper, not only
for a little profit but to enable us to do the proper amount of developement to insure
and maintain a steady production of from 1500 to 2000 tons monthly which has been our
past ‘schedule., And too, we need a higher price today owing to the increases in costs
of everything, labor, labor taxes, supplies of every description and federal taxes etc,eto,.
Also the severe deductions at smelters, and the ever present 2% cent per 1b deduction
for freight and refining of bullion, an item the copper oritics seem to be ignorant of,
in other words we producers must pay the freight to the east coast refiners and fabricators
then when we need a little wire or sheet, we pay the fradght back here.

The Big Three copper producers (Anaconda, Kemnicott, and Phelps Dodge) have
their own smelters, refining plants, and fabricating plants, they can easily make up any
deficency in copper price on their fabrications, not to mention their big low cost
foreign properties where labor is only a fraction of what it is here. At present we get
9L cents per 1b at the smelter, after freight and treatment, on the balance we must pay
the increased labor, texes etc, we have no way of adding these additional costs on our
product, but the Fabricators, Airecraft industry, automobile industry, brass companies
are protected by a rediculous low price PEGGED, to enable them to pyrimid their profits

at our expense, We have no low pegged price on what WB need such as labor, supplies, freight
treatment, eto, eto,.



Chas F, Willis, - 2 e June 15th, 1941,

Just why was the low figure of 12 cents selected as the PEGGED price %
If the powers that be in Washingbon were gaging the price on the earnings of the Big
producers, they used the wrong angle, because the earnings of the Big pboducers
would not be large if they had to depend on production alone, and were not able
to lesn on their fabrication and low cost FOREIGN properties.

It would seem thaet a raise in price for producers and a drastic cut
in price of finished copper and brass products would be more in line with fairmess,
Ty should finished copper products sell in excess of .50 cents per 1lb, ?, I wonder
if this is'ent something Henderson's office has overlooked. o

Another thing, The 50 year average price of copper is around 14% cents,
Why not use such a basis for a PEGGED price 2, T em sure no one could take exception
to such a proceedure. .

: We small producers have had a very bad ten year period and unless we get
relief we are sunk, We are not asking for subsidies, bonuses, parity or plow under
payments,s No, just common ordinary fair treatment in line with other industries, that
the unfair discrimination against our industry be lifted, that capital once again
can take heart to give us the assistance to produce, Under present condiyions, where
is there a dollar for mining copper 7.

I hope with the schedule. enclosed I have given you the information
desired, however if anything more, advise me.

Very truly yours,

7

William F, Foy
Ruby Star Route Box 8.
Tucson, Arizonsae



June 12, 1941

Mr, William ¥. Foy
Ruby Star Route
Box 8

Tucson, Arizona

Dear Mr, Foy:

I have received a letter from C. M. Taylor of Tueson, and he
advises me thut you are going to send us the data on the Twin Buttes
Mines relative to potential copper production.

I surely hope that you will be able to get this information to
us soon, as we have to get our report completed and in to Washington
by the end of this month.

I have porsonally felt that the Twin Buttes District offers
cousiderable possibility of copper production. We have a national
smergency in that the large mines of both North and South Amsrica
together cunnot produce sufficient copper to fulfill the delense needs
and the government is going to be urgently seeking possible supplies,
We are going to prasent to them the Arizona picture as to the price
at which additional copper cun be obtained, the capital investment
required, the tonnage of copper avuilable, and the time that it will
taks to get the properties into production.

0f course, this survey is not intended to cover copper prospects,
but is limited to those who have reasonable ore reserves and can prow
duce merely by the erection of proper plants and installation of equip-
ment.

I am sending you the complete set of forms and I hope that you
will get the data to us regarding Twin Buttes at an early date.

1 appreciate that much of the information will be estimates, but
I am sure that your knowledge of this district is sufficient that they
will be intelligent sstimates.

Thanking you for an early reply, and with kindest personal regards,
I am

Yours very truly,

. Chairman, Board of Governors
CEWiLP Arizona Departument of Mineral Resouroces
Fno,



TWIN BUTTRS

¢
s

LOCATION:

The Twin Buttes Mining District lies in the Sierrita Mounteins, about
6 miles west of Sahuarita, a station on the Southern Pacific Railroad, 25 miles
south of Tueson, Arizona, toward Nogales. The Tucson-Nogales oiled highway
also passes through Sshuarita. A very good graded gravel road connects the
camp with Sahuarita, so transportation is most economical. The following are
the principal mines of the district:

Morgan, Minnie, Copper Buttes, Copper King, Copper Queen, Copper

Glance and Coypper Bullion.

CLIMATE:

The climate is typically that of Tneson and Southern Arizona - hot days,
cool nights, with swmer showers. The vegetation is sparse and that of the arid
desert section. Water for domestic use and Tor mine operation is available at
the Gladstone Shaft, which is under lease.

LABOR:

Labor is largely Mexican snd seems to be sbundant in this particular
section. The pradmity to the border assures a fair supply. The camp has
practically all the buildines necessary to begin oneration, through the ore bins,
ete,, will need repairs before commencement of overation.

HISTORY @

The known history of Twin Buttes mining district dates from the nineties,
when four prospectors gophered varions surface outcrons of copper carbonates,
hauling seme to Tueson by wagon. This continued uvp %o the year 1905, when a
group of men headed by David gt Rose, then Mayor of Milwaukee, formed the Twin
Buttes Mining'énd Smelting Co., which acquived all the favorable property in the
distriet. They built a stendard gauge railrosd from Tueson to Twin Buttes, 28
miles in length, and began mining operations in 1906, erecting a smelter near
the Santa Cruz River, nine miles from the mines. They operated until the spring
of 1913, directing most of their attention on the Morgan Group, as this particn-
lar group had the best surface showing.

During these operations the Twin Buttes Mining and Smelting Co. rroduced
a oross of $3,110,000. Most of this came from the Morgan mine, the balance
from the Copper Glance, Copper Queen and Copver King, the latter group being on
a different contact with very little surfzce showing and was not worth con-
gidering at that time. However, later operations proved this contact to be the
richest zone of the distriet, highwer grade ore and larger ore bodies. The
gross production from this contact to date is $6,115,597.30. This, with the old
company's production of $3,110,000.00, makes a grand total of $9,225,597.30 for
the district.

In 1913, after some of the older officials of the company had died or
passed out of the picture, operations ceased. From then on until 1918 the Morgan
mine was worked by leasers. In 1914 Ed Bush from Butte, Montana, who had been
leasing at the Morgan, took a lease and bond on the old Minnie mine, which lay on
the Glance-King contact adjoining the Copper Buttes on the west. Bush and his
partners netted over $400,000,00 in the years 1914-15 and 16. 1t was while
operating the Minnie and seeing the possibilities of this contact that Bush took



a lease and bond on the Copper Glance, which had been nreviously worked by the old
company. This contract was for $300,000.00 for 3 years on a 10% royalty basis,
during 1917-17-18, uvntil the drop of cooper after the Armistice. Bush paid
$233,796.16 in royalties to the old company and netted a substantial sum besides.

Tn 1917, being more convinced than ever of the possibilities of the
Copper Queen, Bush took a 3-year lease and bond Tor $100,000.00 on this property.
He paid this $100,000 in royslties after the second year and netted besides
$180,643.72 for himself and partners.

W. F. Foy became associated with Bush in 1917, when they took over the
Copper Queen, and Foy carried on operations after Bush's death in 1920, by re-
opening the Copper Queen and during 1923-26 paid dividends totalling $412,000
besides sinking a 500 ft. shaft on the Bullion and a /400 ft. shaft on the Glad-
astone, which expense was absorbed in operating costs.

Foy purchased the vroperties from his asgeocistes in 1628, forming the
Buttes Copper Company, embracing all the pronerties in the district, but the
panic halted this project and the properties reverted to their original owners.

In 1938 Mr. Foy arranged a new deal and I became sssociated with him in
1942. A loan of $9,000 was granted by the R.F.C. to start unwatering the mines
and show sufficient evidence to warrant additional funds to eauip and place them
in production. Due to difficult operating conditions this was not sufficient,
and T, personally, advanced some $7,500 to complete it. The Glance and Queen
Mines were unwatered to the 525 level, where a personal examination showed the
ore expected did exist. The shaft was retimbered, the headframe repaired, two
310 cubic ft. Chicago Pneumatic Air Comnressors bonght and installed, air and
water lines instslled in the shaft and a Cameron sinking pump obtained. The
small amount of water vemainine can be easily removed with this equipment and the
mine equipped for production.

Mr. Foy eventually relinquished his contract so I could srrange a more
favorable one. The mines held under the present lease and option are:

Copper Glance Pat. No. 2643
Copuar Bullion " " o
Copper Xing, " L "
Copver Buttes " o w

The terms of the lease-option from the owners, Twin Buttes Mining and
Smelting Co., Room 1112, 229 East Wisconsin Ave., Milwaukee 2, Wisconsin, are:

Date Feb. 1, 1945. Term 6 years. Royalty 10%
Price $60,000.00 Minimum payment $100.00 monthly.

Foy owns the Minnie and Copper Gueen Mines and will include the Ouneen
in any deal which I make for the balance of the grovp in a separate agreement.

The following gives details of ships from the various mines. These were
shipped to the Southern Pacific Railroad at Sahuarita over the Twin Buttes R.R.,
a comnany road now abandoned and dismantled.

Cu
Mine Date Price RR Cars Dry T. %Cu Gross Cuwh Ag. Net Profits
Minnie 1014-18  22.73¢ 1370 62,477  4.71% $1,282,202 . $ 493,805
Queen  1917-20  19.145 310 15,23/ 9.1/ 556, 396 180,648
Queen 1923-26 13.83 1078 597952 6.55 1,060,872 412,218
Glance 1916-19 18.011 2432 llB,QéQ 6:92 2,786,126 629,282

Total 255,729 5,685,596 1,725,953



‘In general, the geology is that gommon %o replacement in a contact zone
between bedded limestones and underlying granite. This contact has roughly an
Fast-West strike and dips to the South at about 60 degrees. The countact lies in
the form of a shallow arc, whose coutinuity is broken in several places by rolls,
which are usually accompanied by cross fracturing. These rolls probably were
occasioned by pressure due to the granite intrusions, which also may have caused
the fracturing.

The lime is wetamorphosed along the contact to a garnet and these garnet
occurrences extend into the limestone for considerable distances at the location
of the rolls and fractures. All of the ore found to date occurs in the garmnet in
the "roll" area.

The lime beds have been tilted by the granite intrusion and faulting but
in general the contact crosses the beds, so there is a variation in the garnetiza-
tion from the surface down, due to variations in the solubilities of the beds
traversed. The persistence of the lime is shown by a diawond drill hole, drilled
vertically from the 625 Leval of the Glance WMine, which showed lime to a further
depth of 500 fezet, with the hole bottom still in liwe.

The contact is known for a distance of 9,000 feet and the recognized
tpplla™ which have been named for tha elaims on which they occur, are, from Taat
to West--Coppar Bullion, Copner Glance, Copper Wueen, Covper King, Copper Buttes
and Minnie. The Copper Glance, Copper Queen and Minnie have developed into good
producing mines. The Copper King has produced an estimated $150,000 from a
amall fracture. The Copper Bullion has encountered a strong fracture filled
with leached oxidized ore (not commercial). Neither of these developments has
reached the contact so their present interesting showings warrant the expectance
of ore bodies on the contact similar to those found in the other three mines.

There is an unprospected "roll" between the Glance and Queen, which could
be prospected from the drift connecting these two shafts, and which was driven
off the contact for permanence. Also, there are several other areas where
vrolls"™ can be expected as between the King-~-Buttes--and Minnie.

The outcrops of contact, garnet, or ore, are S0 inconspicuous as to have
been practically non-existent., The small mineralized fracture on the surface
at the King is the best. In the Queen and Glance the surface showed a very
gmall fracture filled with oxidized copper ore but no commerciasl ore bodies
were encountersd until a depth of 300 feet was reached., However, from this
point the ore has been practically continuous to their present bottoms, which
are in ore.

In general, five "rolls" have been found in the 9,000 feet of known con-
tact, leaving a good chance for a similar number to be found by intelligent
prospecting.

The ore found to date is almost entirely a massive pyrite containing
bornite and chalcopyrite, there being almost no oxidized ore in any of the mines.
These ore minerals are found in the garnet in jrregular shaped ore bodies typical
of replacement deposits. There has been no sign of dimunition in intensity of
mineralization or grade to the present depth.

MINE WORKINGS:

Copper Bullion:




This shaft is in solid limestone and is open all the way. It con-
tains little seepage water and has no surface improvements at present.

Copper Glance:

The shaft has been retimbered to 525 level which was unwatered for
inspection. The level is in fair shape permitting access to all the stopes.
The drift to connect with the Queen is open. The workings below the 525 level
are probably all in good shape since they are relatively new. The headframe
has been put in good shape and the shaft is operated by a 15 H.P. gasoline hoist.

On the 400 and 525 levels there exists ore faces which will mine 4%
copper, making it possible to begin production at once. When we unwatered these
levels, I had an opportunity to take a few check samples to confirm this.

Copper Queen:

The shaft has caved around the collar for a depth of 3-4 sets, re-
quiring reopening to restore ventilation in the Glance and Queen mines through
the 525 drift, which is the 7th Level of the Queen. Unwatering the Glance takes
the Queen to the 7th Level, but supplementary equipment is needed in each case
to unwater the bottom of the mine, It is confidently expected the Queen Mine
will prove similar to the Glance in that fairly recent timbering, which has been
under water, will be in such shape it will not have to be replaced., The Queen
has a headfrsme hoist house and 50 HP hoist.

Copper King:

The shaft has been re-laddered and the timbering repaired. It has
no surface improvements. The rehabilitation to the 200 level was for the pur-
pose of preparing for diamond drilling to the contact.

ORE RESERVES:

The calculation of ore reserves in lime replacement bodies is a different
matter, but the following is good practice and details the manner in which the
Copper Glance reserves are estimated.

The ore occurs in connected lenses in a large mass of garnet, which
occurs along the contact of the granite and overlying limestones. Using the
known tonnage mined above the 525 level and below the 300 level from the gar-
net area there, we find a block 100 ft. by 200 ft. extending from the 300 to
525, an incline distance of 270 ft. This block contains 5,400,000 cu. ft. of
garnet or 540,000 tons of garnet zone which actually has produced 118,066 tons
of ore averaging 6.72% copper.

From the 525 level to the bottom of the 625 winze, which is still in
ore, using the same manner of calculation, we are justified in expecting
400,000 tons of garnet ore zone which could produce 87,000 tons of ore of simi-
lar grade. The partial development of these lower levels does not show any
dimunition in size or grade.

An average of all dhe mine samples taken during the last 40 days opera-
tion shows:
525 level workings assayed 6.80% copper
625 level workings assayed 7.70% copper
Average 7.45% copper



There is no reason to expect the ore bodies to bottom at the present
level as diamond drilling shows the limestones, which are essential to ore forma-
tion, continues at least 500 feet deeper.

This dismond drill hole was drilled from the 625 level so there is 400
ft. of limestone below the 700 level. The 400 feet of limestone from the 300 %o
the 700 level produced 118,066 tons and is estimated to contain 87,400 tons more,
a total of 205,466 tons. It is possible the succeeding 400 feet will contain a
similar amount of similar grade. i

Copper Queen:

The Queen has been mined to a greater depth than the Glance, but an
estimate using similar reasoning shows approximately 40,000 tons reasonably ex-
pected, and a possible additional 50,000 tons averaging 6.50% copper.

Copper Bullion:
Copper King:

These two areas have just as good a chance of developing substantial
ore bodies as the Glance and Queen had, and of similar grade. It is remarkable
that the three mines on this contact that were developed to the contact in the
favorable "roll" area, all proved very profitable and add to the possibility
that two known areas may also develop similarly. In addition to these, there are
other likely "roll" areas between the Glance and the Queen and the King and the
Minnie.

In the unprospected "rolls"™, Copper King and Copper Bullion, it is
possible they will each contain a somewhat similar tonnage to the average of
the Glance, Queen and the Minnie, which is 232,830 tons, averaging 6.35% copper.

There is a good "roll" between the Glance and Queen Mines, which can
be prospected from the 525 level of the Glance. It also could develop a similar
tonnage and grade like that estimated in the Copper King and Copper Bullion.

, The property has an entirely possible chance of producing four or
five times the quantity in the future that it has produced in the past.

COST OF PRODUCTION:

Since the Copper Queen mine was unwatered, rehabilitated and put into pro-
duction in 1919, under circumstances similar to those existing today, costs and
outcome could be similar. Mr. Foy started with a capital of $21,000, copper
price averaged 13.83¢, shafts were caved and mine full of water. The net profits
1923-26 were $412,216.00 on 59,952 tons.

The detailed costs at that time were as follows:

Direct Per Ton Indirect Per Ton
Labor $ 1.686 Prospect Outside

Labor Ins. .083 Mines : $ .688
Power .097 General .062
Explosives 179 Repairs-Renewals 112
Smelter Represent. .058 Taxes-State & Co., .218
Pumping 076 Taxes - Federal 476
Timber .022

Total Direct 2.372 Total Indirect $1.556



Future costs of mining will not include "Prospect outside mines"™, but
labor will be higher, so a cost of $4.00 per ton is estimated.

Cost of Smelting - Transportation and Outcome:

Assuming the first production would come from the Copper Glance Mine, and
using an approximation of the average assays of the last 58 railroad cars, 3154.3 tons
copper 6.0%, silver 2.0 oz., the following gigures will show the outcome.

The price of copper is considered basically at 12¢. I have two premiums,
A of 5¢ and B of 7¢, but will only consider A, as the extension of B after July lst
is problematical. If the A premium is not extended, the ceiling price of copper
will be raised, so the net should be about the same.

Pay
Silver 2.0 oz. less 0.5 oxz. at 70¢ $1.05
Copper 6.0% 120# less 12§
108# at 12¢ less 2.6¢ 10.15
$11.20
Deduct
Hayden Smelting $2.50
RR Frt. plus 6% H0 1.50 $ 4.00
@ 7.20
Royalty 10% w72
Trucking .30
Mining 4,00 $ 5.52
$ 1.68
Premium A 97% of 120# at 5¢ 5.82
Net profit per ton $ 7.50

The R.F.C. loen must be paid as it is an obligation of the lease, but
the local officers assure me that 5% royalty per ton is about what may be expected
as a basis for reimbursement.

FUTURE OPERATIONS:

To repon this group of mines, several plans may be followed.

I. A diamond drilling campaign from the surface and shallow open workings
to prospect the possible new ore areas.

Copper Kingeeesoss.o3, 200-ft. holes
Copper Bullion......3, 200-ft. holes

Deeper drilling to prove vertical extensions of known ore bodies.

Copper Glance.......2, 1,000-ft. holes
Copper Queen........2, 1,000-ft. holes

If this program proved successful, then the reopening of the mine would
follow and be guidled by the information gained from such drilling.

II. Commence reopening the Glance Mine, followed by the Queen reopening,
with subsequent or simultaneous diamond drilling. With the equipment
installed, the shaft practically repaired, headframe repaired, and
the small smount of water remaining in the mine, the reopening of the
Glance seems logical.



Shipments could begin 90 days after work commences and should furnish
the funds for reopening the Queen and the Minnie, and do the drilling
necessary to devslop the new possible shoots,

The estimated cost of getting into production end amount of operating capital
needed is:

Hoistee'vovvroo Move 50 HP diesel hoist Queen Mine to Glance.
Extend building foundations, small repairs. $ 1750.00
Bheaftces i sas ..Repair, tighten guides and sets, ladders to 625 500.00
Levels.vee. .o Clean up 525, 625. Repair, install track 1,000,00
Ore Bin.......Repair 250,00
Unwater.......500, 625 levels, 625 winze with Cameron pump 1,000.00
Air Receiver..Install 75.00
Equipment:
3 Jackhammer type drills, hoses, tanks,
1 cradle, 1 stoper, hose tank, line oilers 1,200.00
4L000# drill steel (Use contention sharpener) 750.00
2500' 12# rail and spikes (5 tons) 300.00
10 Mine cars (used) 1,000.00
3500t - 2" pipe - 21¢ 525.00
2500' - 1-1/2" pipe - 15¢ 375.00
1000' - 1" pipe - 12¢ 120.00
Fittings, valves, etc. , 250.00
Air hoist - 625 winze 500,00
Air pump 250,00
Shovels, picks, wrenches, miscellaneous tools 250.00
$ 9,095.00
Reopening Queen shaft for ventilation 1,350.00
Carload miscellaneous timber (repairs and operation) 1,450.00
30 day payroll - 1,000 tons 4,000,.00
Pickup truck 1,000.00
Total $16,895.00

In order to meet any unforeseen contingencies a fund of $25,000.,00 should
be available.

All the maps and records were furnished by Mr. W. ¥. Foy, who was the
manager under the last operations. When I was ore purchasing agent for the A.S. &
R. Co., I bought the Copper Queen production from Mr. Foy during 1923-26. I saw
his operations and was so very favorably impressed that I have confidence in all
this data. The evidence disclosed in unwatering to date has confirmed his
statements,

Considering the history of production and profits from these mines, and
reviewing the maps and considering Mr. Foy's statements concerning the ore in the
Glance Mine available for immediate production, it is entirely probable that more
than enough ore can be easily and quickly produced to repay the capital invest-
ment, & drilling and development campaign, and furnish profits soon after produc-
tion begins.

With intelligent management, the purchase price of the mines can be accom-
plished through royalty payments, ore can be developed for the future, and a long
time mining operation of fair wize can be developed.

Howard H. Fields
March 13, 1946
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ARIZONA OFEPARTmINT OF pibinal RESOURCHS
Capitol Building, Phoenix, Arizona

Name of property. MINWIE and COPPER BUTES - also known &as Bush-Baxter prbpertyu

Tocation and accessibility of property. Twin Buttes District - good roads and 8

miles from railroad. Node

History of ownership. Started by Bush and Baxter who produced some $200,000 then
g0ld to the A.9.&R. for $300,000, $10C,000 of which was cesh - the balance
0 be paid in one year. At the end of one year an extension was refused. The

property then was worked again by Bush and Baster, thence by W. Fo Foy, 1929,
/ . P b4 -

i

Production history. I do not have the pounds of copper produced at hand. Other than
about $2,000,000 in 1929 the last operation was by Mr. Foy, 5000 tons mines

shows a net smelter return of $57,000,

General geology (brief) Contact limestone and guartzite and granite,

c o0 P ¥
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Ore occurrence. Large bodies along contact, however, not continuous.

Cre reserve (quentities and values). Report by Mr. Dennedy, Denver, Colorade, 1929

shows 60,000 tons average value 4 to 5 per cent.

1

Accessory metals of valus. Just recently some sheelite in very small quantities
about 1 per cent in spots.

Development work done.

500" shait about 2000 feet drifts and raises.

Plunts (with capacity) already on property.
25 H.P. Hoist and 300-foot compresscr now operating.

-

~

Date 6/28/ 41 Signed J. J. Williams




Florida Mining & Materials Corp. will invest $68 million this year to double
cement production capacity to 1.2 million tons per year at its Brooksville plant,
30 miles north of Tampa.

COBALT

Sozacom, the Zairian marketing agency of GECAMINES, reportedly lowered its
world list price of cobalt for electrolytic broken cathodes from $17.26 per pound
to $12.50 per pound effective February 1. The price reduction brings the
producer price in line with current spot market prices, which were consistently
well below the producer price throughout 1981.

COPPER

/ It is estimated that domestic copper mine production was curtailed from 12%
to 15% in early 1982 by shortened work schedules and closed-down mines. The
average producer's price for delivered wirebar copper was 78.8 cents per pound in
February, compared with 78.6 cents in January and 80.3 cents in December.

\ In Pima County, Arizona, the copper industry experienced the following:

\\\ o As of February 1, Cyprus Pima Mining Co. announced a 43%
reduction in copper and molybdenum production for a minimum
of 3 months. The company put over 700 employees on a 4-day
work week and has plans to lay off 175 workers.

[
o Magma Copper Co. scheduled a cutback at its San Manuel smelter
from 40 hours to 35 hours per week because of the reduction
in the amount of copper concentrate being received from other
mining companies. About 360 smelter workers will lose an
average of $50 per week.

Anamax Mining Co. reportedly has requested a freeze on cost-of-
living pay increases until the price of copper rises signi-
ficantly. The company employs 1,300 people at its Twin Buttes
mine.

Michigan White Pine Copper, a division of Copper Range co., announced on
February 8, that mine production would be cut back affecting 125 hourly
employees. Construction of the firm's new refinery complex is continuing.

GOLD

standard Metals Corp., which operates the Sunnyside mine near Silverton,
Colorado, announced a reduction in its workforce from 300 to 125 effective March
1. The mine is Colorado's largest producer of gold, producing about 1,000 tons
of ore per day, and the sixth largest primary producer of gold in the United
States. Silver, lead, zinc, and copper are also produced at the mine.

IRON ORE
The first price increase for Lake Superior pellets in 13 months was

announced by Hanna Mining Co., effective February 15, raising the price 9% to 88
cents per long ton unit of iron contained, delivered rail-of-vessel at lower lake
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