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PRIMARY NAME: OLD RELIABLE

ALTERNATE NAMES:
PATENTED CLAIMS MS 4059
COPPER CREEK MINING CO. PROP.
CALUMET
AZ. MINING CO. OF BISBEE
CLARK-SCANLON GROUP
RELIABLE
AMT INTERNATIONAL MINING

PINAL COUNTY MILS NUMBER: 547B

LOCATION: TOWNSHIP 8 S RANGE 18 E SECTION 10 QUARTER N2
LATITUDE: N 32DEG 45MIN 07SEC LONGITUDE: W 110DEG 29MIN 22SEC
TOPO MAP NAME: OAK GROVE CANYON - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
COPPER
COPPER SULFIDE
COPPER OXIDE
LEAD SULFIDE
MOLYBDENUM SULFIDE
BARIUM BARITE
GOLD
SILVER
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OLD RELIABLE COPPER MINE

MAPS - Upstairs in the flat storage area in the second drawer.

USGS Bul. 1490, p. 32
Metals Week, March 27, 1972, p. 7

Mining Journal, June 163 .1972, p. 505,506
N " July 19, 1974, p. 64 (production)
" " October 18, 1974, p. 346

n "

Mining Engineering, April, 1973, p. 47
. " Augast, 1973, p. 10

Skillings Mining Review, April 21, 1973, p. 8

" 1" " May, 26, 1973, p. 22

" " " January 12, 1974, p. 38

M . " March 23, 1974, p. 1, 12-15
April 27, 1974, p. 1, 9, 10
N " " Nov. 23, 1974, p. 10 (gen. info.)

E/MJ, August, 1973, p. 133

Contractor & Engineer, November, 1973, p. 16

PINAL

Mining Magazine, May, 1974, p. 353, 355, 357, 359 (in-situ cu leaching)
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MINING CORPORATION
TSE:AAl NEWS RELEASE

AMT ANNOUNCES RESULTS OF ITS 1999 DRILLING PROGRAM

(Monday, August 9, 1999 - Toronto, Canada) AMT International Mining Corporation reports
that its LM-1 and LM-2 diamond drill holes are completed and that, in addition to the upper
Mammoth breccia interval reported in its Junc 21, 1999, press release, LM-| has intercepted a
630 foot interval (1,730 feet to 2,360 feet) of 1% copper. The Mammoth-Keel Zone, which is
located within this intercept. grades 1.77% copper in a 110 foot interval (1,730 feet to 1,840 feet).
LM-2 has intercepted 810 feet (1,790 feet to 2,600 feet) of 0.95% copper, including 150 feet
(2,250 feet to 2,400 fect) of 2.02% copper in the Mammoth-Keel Zone. Substantial molybdenum
credits, along with gold and silver credits, have been found within the mineralized copper zoncs
for both T.M-1 and LM-2, although assays for thcse minerals have not yet been completed.
Copper mineralization in both LM-1 and LM-2 holes substantiatcs a larger breccia porphyry zone
at depth in the Mammoth area. Drilling will be ongoing in this area, and it is anticipated that
diamond drill hole LM-3 will be completed during the week of August 9. At least two or three
additional holcs arc planned for the Mammoth area. AMT will add a second drilling rig and
intends to initiate drilling in the American Eagle breccia on August 9 (0 better define a previously
drilled high grade intereept of 1.16% copper and 0.316% molybdenum over an interval of 170

feet.

APPOINTMENT OF TWO NEW DIRECTORS

AMT is pleascd to announce the appointment of George Hanna and Michel Gaucher to its Board
of Directors. They replace Gordon Slade and Steve Vaughan who resigned as directors. M.
Hanna and Mr. Gaucher are nominces of Norshield Investments and their election as dircctors
fulfills onc of the terms of the financing agreement reached by AMT and Norshield.

Mr. George Hanna is currently president of [ntrafina Ltd. and Managing Dircctor of Sopamy Inc.
le is also a director of a number of companies, including Canficorp Inc and Palos Capital
Corporation. In addition, Mr. Hanna is a member of the Board of Directors of several
organizations, including Concordia University and the Sacred Heart School Foundation.

Mr. Michel Gaucher has extensive senior level experience with major Canadian and international
corporations, and is Chairman and Chief Executive Otficer of Dynamis Group, Inc. and Chairman
of the Board of Sofati Ltd. Mr. Gaucher is also a member of the Quebec Bar Association, the
Canadian Bar Association, and is President of Stanislas College.

Both Mr. Hanna and Mr. Gaucher will contributc 2 wealth of busincss and management
experience W AMT and will assist the corporation in the advancement of its future (inancing and

strategic growth programs.
For further information, contacl:

W. Glen Zinn

Chief Operating Officer

Telephone: (520) 544-8815, Ext. 23
Fax: (520) 544-8507
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Monday, June 21, 1999 - Toronto, Canada  AMT International Mining Corporation has
initiated a drilling program of 25,000 feet at its Copper Creek Project for the purpose of
advancing resources to the reserve status. This program commenced on June 1, 1999,
and is expected to be completed by the end of 1999.

The first breccia complex to be drilled is the Mammoth, with targets both in the Upper
Mammoth Breccia and the Lower Keel Zone. To date the first hole, M-1, has intersected
160 feet, from 130 ft. to 290 ft., of 2.23% copper within the Mammoth breccia. This drill
hole will continue to a depth of 2,300 feet to intersect the high grade Mammoth-Keel
Zone and to gather additional information from the porphyry system surrounding the
Keecl Zone.

W. Glen Zinn, Chief Operating Officer of AMT, said: "l am extremely pleased that the
intersection has confimed and enhanced the Mammoth Breccia, and we are looking
forward to the continuing development of our reserves from this drilling program”.

AMT is engaged in advanced stage mineral exploration and is focussing its activity on
acquiring and exploring developed or semi-developed reserves of copper and precious
metals located on the Copper Creek Property.

For more information, contact:

Glen Zinn, Chief Operating Officer
Phone: (520)544-8815, Ext. 23
Fax: (520)544-8507

E-mail:  amtl@primenet.com
Website: www.primenet.com/~amtl/ pr99-4
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For Immediate Release: Monday April 26, 1999
AMT INTERNATIONAL MINING CORPORATION

TSE: AAl NEWS RELEASE

(April 26, 1999 - Toronto, Ontario) AMT International Mining Corporation is pleased to announce
that, subject to all applicable regulatory approvals and certain other conditions, it has entered into
an agreement with Norshield Capital Management Corporation of Montreal (“Norshield”) pursuant
to which Norshicld has agreed to purchasc 6,666,666 spccial warrants to acquirc scnior convertible
voting preferred shares (the "Preferred Share Special Warrants”) at a price of Cdn. $0.30 per
Preferred Share Special Warrant and 8,571,430 special warrants to acquire common shares (the
“Common Share Special Warrants”) at a price of Cdn. $0.175 per Common Share Special Warrant,
for total aggregate proceeds of Cdn. $3.5 mullion.

Each Preferred Share Special Warrant will entitle the holder to receive, for no additional
consideration, one senior convertible voting preferred share of the Corporation. Each preferred share
carries a 10% dividend and is payable quarterly in common shares of the Corporation based on a 20-
day weighted average daily closing price of the common shares on The Toronto Stock Exchange or,
at the option of Norshield and once the Corporation’s Copper Creek property is in production, an
annual dividend equal to 5% of certain defined income, payable in cash. The preferred shares are
also convertible at Norshield's option into common shares at any time, at an attributed value of $0.30
per preferred share, at a price equal to the lesser of Cdn. $0.30 per common share and the 20-day
weighted average closing price of the common shares on The Toronto Stock Exchange. Norshield
is required to convert all preferred shares, if any, at the end of five years on the foregoing basis. On
the first anniversary of the issuance of the preferred shares, the conversion price may be reset to a
lower price if the 20-day weighted average closing price of the common shares is below $0.30.
Norshield also has the option to require redemption of the preferred shares at the higher of market
value and a value equal to Cdn. $0.30 plus an aggregate 25% annual return (inclusive of interest
which has been paid) for each year that the preferred shares have been outstanding under certain
circumstances, such as change of control of the Corporation or 2 change of two-thirds of the
members of the Board of Directors of the Corporation without Norshield's consent.

Each Common Share Special Warrant will entitle the holder to receive, for no additional
consideration, one common share of the Corporation. The Corporation is required to file a
prospectus qualifying the issuance of the securities underlying the special warrants within 90 days
following the closing of the transaction. The offering of the special warrants is scheduled to close
on or about June 23, 1999 and may be subject to shareholder approval.

Net proceeds from this issue will be used to complete exploration necessary for completion of
exploration and the feasibility study in respect of the Corporation’s Copper Creek Project located
in Pinal County Arizona.
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The Corporation also announced today that it has recently leamed that 39 unpatented claims,
covering 511 acres on its Copper Creek Project, located in the Copper Creek district in Pinal County,
Arizona, may have been deficiently staked by a predecessor in title to the Corporation. These
particular claims do not materially affect the Corporation’s present resource base, have no affect on
its present reserve base and have no impact on its planned 1999 drilling plans. With assistance from
Arizona counsel, the Corporation is in the process of investigating this matter and evaluating
possible remedies available to it. The Corporation does not anticipate any significant disruption of
its long term plans to develop the Copper Creek Project into an economically viable copper project,
nor does the Corporation anticipatc that the ultimatc rcsolution of this matter will have a materially
adverse effect on the Corporation’s financial position.

The Board of Directors of AMT International Mining Corporation also announced today that it has
terminated the position of Dr. Kushal Singh as the President and Chief Executive Officer of the
Corporation and his employment as Chairman and Chief Executive Officer of AMT (USA) Inc., the
Corporation’s wholly owned operating subsidiary, effective immediately. Peter Crossgrove has been
appointed the new President and Chief Executive Officer of the Corporation.

[n the course of seeking alternative financing arrangements for the Corporation, Dr. Singh entered
into a series of transactions and, without the knowledge of the Board, expended a tota] of
approximately (Can.) $1.4 million of the Corporation's funds. While there is no evidence that he
was a personal beneficiary or instigator of the fraud on the Corporation, having regard to his actions
and the amount of funds expended, together with the results of the forensic audit report prepared on
behalf of the Board, the Board has decided to terminate his employment and position, as mentioned
above. Dr. Singh has also filed a lawsuit in connection with his termination. The Board is of the
view that these funds are unlikely to be recovered. As a result, these funds have been written off in
their entirety as a loss. As at April 26, 1999, the Corporation's cash position was approximately
(Can.) $770,000.

The Corporation is engaged in advance stage mineral exploration and is focussing its activity on
acquiring and exploring developed or semi-developed reserves of copper and precious metals located
on the Copper Creek Property.

s 30 =
For further information, contact:

W. Glen Zinn
Chief Operating Officer

Telephone:  (520) 544-8815, Ext. 23
Fax: (520) 544-8507
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TSE:AAI NEWS RELEASE

AMT ANNOUNCES EXPANSION/UPGRADE OF COPPER
RESOURCES AT COPPER CREEK

(September 8, 1998 - Toronto, Canada) AMT International Mining Corporation is pleased to
announce that the extensive program of geological fieldwork and drilling carried out during the
Jast twelve months at its Copper Creek (Arizona) project has enabled the Company to increasc its
estimate of the shallow sulfidc (breccia) copper resources. The potential for expansion of the
porphyry resource has also increased significantly. This drilling has also upgraded some of the
breccia pipes from the inferred resource category to measured and drill indicated resources. The
expanded resources have enabled AMT 1o increase its estimates of annual copper production and
mine life from the breccia deposits by about 50%.

Total resources and reserves in the shallow breccia systems have now been increased from 40 to
43 million tons, of which:

- 10 million tons grading 1.73 % copper equivalent are now classified as proven
and probable reserves;

- 5 million tons grading 2.00% copper equivalent are now classified as measured
and indicated resources; and

- 28 million tons grading +2.00% copper cquivalent are now classified as inferred
ICSOWUrces.

In addition, five porphyry targets have now been identified by magnetic and geochemical data as
well as by diamond drilling. One of these porphyry systems, the American Eagle-Lower Creek
zone, hosts a total of 300 million tons of measured and inferred resources grading 0.80% copper
equivalent grade.

The fieldwork that resulted in this increase/upgrade included ground magnetic, radiometric,
gcochemistry, orthophotos and detailed geological mapping, with particular emphasis on
geochemical factor analyses. The first phase evaluation has produced over one dozen additional
breccia pipes for expansion of the resource and reserve base. The most significant conclusions
drawn from this program arc:

1. To date, approximatcly 500 breccia pipes have been identified on land controlled by
AMT within the Copper Creek district.

NOTE: Copper equivalent grades are expressed on the basis of a copper price of US30.75 per pound und u
molybdenum price of US84 per pound. No credit has yet been given for contained gold or silver.

1



AMT International Mining Corporation (Page 2/4

2. Drilling has so far identified twelve of the 500 breccia pipes as significant mineral
resource largets.

3. Additional mineralized breccia pipes have been identified near the infrastructure planned
for the initial stage production scheme.

4, The 1998 drilling program just completed has confirmed the cffectiveness of AMT's

geological analytical techniques using geochemical, radiometric and magnetic, together
with detailed geological mapping.

AMT has to date developed six high priority targets (shown on the attached map) that have orc
grade mineralization, confirmed by drilling. The Company will begin an expanded drilling
program this fall with the objective of converting an additional 10 million tons of resources at
these targets to the proven and probable reserve category within the next six to nine months.

Listed below are the results of the recent drilling program at the six highest priority targets:

KEEL

The Keel Zone is about 600 fect below the Mammoth (formerly Creek) breccia and has been
intersected by seven diamond drill holes. The significant mineralized intercepts are 2.28 %
copper cquivalent over 160 feet in Hole NE-6 and 1.79 % copper equivalent over a 190 foot
interval in Hole VIX28-2. A drill indicated resource estimate of 5 million tons grading 2.00%
copper has been established for this deposit.

AMERICAN EAGLE BRECCIA COMPLEX

Copper mineralization has been intercepted in two holes; the significant intercept is Hole CU-2,
which has an interval of 180 feet grading 2.58% copper equivalent. An inferred mineral resource
estimate of approximately 3 million tons of 1.60 % copper equivalent has been established for
this deposit.

MARSHA

This is an open pit resource tested by 4 drill holes completed in 1998. The significant intercepts
were: 180 feet of 1.18 % copper equivalent in Hole MB-2, 170 feet of 1.10% copper equivalent
in Hole MB-2a and 190 feet grading 0.83 % copper equivalent in 1lole MB-1. A resource of 1.5
to 2 million tons grading +1.00% copper equivalent has been estimated for this deposit.

COPPER PRINCE, GIANT AND GLOBE

These breccias have been drilled by AMT during 1997 and 1998. The significant mineral
intercepts are 320 feet of 2.60 % copper equivalent in Hole CP-3 (Copper Prince), 130 feet of
2.50 % copper cquivalent in CP-1 (Copper Prince), 122 feet of 0.96% copper in Hole DH-11
(Giant) and 130 feet of 1.80 % copper equivalent in Hole G4 (Globe). An inferred mineralized
resource of 2 to 4 million tons grading +1.50% copper equivalent has been estimated [or these
breccia pipes. The top of these three breccia pipes will be amenable to open pit mining.




AMT International Mining Corporation (Page 3/4

OTHER TARGETS

Other important targets identified by factor analyses (geochemical, radiometric, magnetic and
detailed mapping) and tested by drill holes are: North Childs (Drill hole CA-2R) intersected 60
feet grading 1.53% copper only, Rum (Drill hole Rum-1) intersected 90 feet grading 1.65%
copper equivalent and West Mammoth target tested by two drill holes and a gcophysical survey.
Of importance, the Un Named breccia (Drill hole UB-4R) intcrsceted 210 feet grading 1.01%
copper equivalent, including 80 feet containing high gold values of 1.5 grams per ton (0.044
oz/ton). Other breccia pipes identified to date are Buzzard, HN-2 (one drill hole intercepted 60
feet grading 2.22 % copper equivalent), Fred, Charles, and Michael.

MERCER RANCH PURCHASE

AMT also announces the purchase of the approximately 37,000 acre Mercer Ranch property in
August 1998. The property is strategically located adjacent to land already owned or controlled
by AMT for its Copper Creek Project in Pinal County, Arizona, 45 miles north east of Tucson.
This acquisition will expedite the development of AMT’s Copper Creek Project by providing
alternative road and power line accessibility, additional water rights, new mineralized areas, and
the potential future opportunity to trade certain portions of the ranch property for other
mincralized areas owned by federal agencies.

COPPER CREEK PRODUCTION PLANS

AMT is focussed on becoming one of the lowest cost copper producers in North America. From
the expanded resource and reserve of the shallow breccia pipes, the production plans and mine
life are now being revised upward to between 75 and 80 million pounds of copper annually at
(all-in) cash costs below SO cents per pound over ten years of mine life.

For further information, contact:

Dr. Kushal Singh, President (¢ext. 1)
or W. Glen Zinn, Chief Operating Officer (ext. 2)

Telephone: (520) 544-8815

Fax: (520) 544-8507
e-mail: amtl(@primenet.com

Forbes West, Investor Relations
Telephone: (416) 413-4608

AMT website: www.primenet.com/~amtl/ pr98-3
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Copper Creek Project
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AMT Reports Discovery of New High Grade Gold-Copper-Moly
System at Copper Creek

(Toronto, January 11, 1998) AMT International Mining Corporation has reported the discovery of the Holly Zonc, a
new area within the Copper Creek Project boundarics containing high-grade gold. copper and molybdenum. Assays
from one surface rack-vein sample have produced gold values up to 16.1 g/t (one-half an ounce per ton), copper
values up to 5.52%, and molybdenum values up to 0.012%.

The Holly Zone was discovered during the re-evaluation of drilling data within the structural zones. Re-assaying
indicated that Fole UB-4R had an ore grade interval of 160 feet at a depth of between 300 and 460 feet, of 0.59%
copper, and 240 feet (300° — 540°) of 0.9 g/t gold: at today's prices, this is the equivalent of approximately 1.3%
copper. Following the re-evaluation, surface samples containing highly anomalous values of gold copper and moly
were collected in an area of approximately 900 feet by 1000 feet. While all 80 surface samples contain unusually
high levels of gold for an Arizona porphyry copper system, 28% of the samples assayed to date contain greater than
0.1g/t gold - an extremely high result. The 80 samples averaged 0.06g/t gold, 0.17% copper and 0.01% moly.
Based on previous drill results, it is anticipated that mineralized values will increase at depth.

Geological mapping, together with geochemical detailing of the new zone, located in an area between the Old
Reliable deposit and the Globe Breccia, have been completed. The zone comprises a complex of seven breccia
pipes, multiple porphyry intrusives, the intersection of intense east-west trending structural systems with a minor
N20°W trending structural system, and strong sericitic-quartz alteration with local argillic alteration. This zone is
also coincident with several magnetic lows.

The extensive work completed to date indicates that the new zone is potentially a porphyry related mineralizing
system at shallow depth. Specifically, the Holly Zone is interpreted to represent a shallowly buried (+ 800 feet),
multiple-phased intrusive copper-gold-moly system emplaced into a structurally prepared trap. The associated high
gold content could be on the system’s perimcter and/or in the core of this system. This high-grade gold-copper-
molybdenum system is the first discovered in the district. Given a surfacc arca of 900' x 1000’ and assuming a
thickness of 1000 feet, consistent with other known systems in the district, such a system could contain 40 million
tons of ore.

Glen Zinn, AMT Chief Operating Officer said: "The discovery of this most interesting porphyry related high-grade
gold-copper-moly zone is further confirmation of the potential to significantly expand the reserves and resources at
Copper Creek. Our intention is to follow up with 6,000 foot drilling program to further test the zone. ™

For more information contact: Forbes West, Investor

Dr. Kushal Singh, Chief Executive Officer Relations

(Ext. 1) or Glen Zinn, Chief Operating Telephone: (416) 413-4608
Officer (Ext. 2); E-Mail:

Telephone:(520) 544-8815 fwest@hillandknowlton.ca

Fax: (520) 544-8507

E-Mail: amtl@primenet.com
Website: www.primenet.com/~amt1/
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Attention: Mason Loggir
Arizona De. . Mines and Mineral Resources

Corpet ooz g,
e et (py
AT INTERNATIONAL, |
MINING CORPORATION

TSE:AAI NEWS RELEASE

AMT HAS EARNED ITS 50 PERCENT OWNERSHIP INTEREST IN
- THE BHP COPPER CREEK PROPERTY

(December 8, 1997 — Toronto, Ontario) AMT today announces that AMT’s positive
feasibility study on the development of Phase I of the Copper Creek deposits has been
approved by BHP Copper Inc. In a letter dated December 2, 1997, BHP Copper
confirmed that AMT has eamed an undivided 50% interest in the Copper Creek Project
by making exploration, administrative and other qualifying expenditures totaling three
million dollars ($3,000,000) and delivering a feasibility study in such form as required by
the Letter Agreement dated October 17, 1995. BHP Copper stated that it is prepared to
move forward and negotiate a joint venture agreement with AMT, or any other mutually

beneficial business arrangement.

AMT President and CEO, Dr. Kushal Singh, said, “We are very pleased to have reached
this important milestone in acquiring ownership in one of the most significant _
undeveloped North American copper deposits. We are moving ahead quickly with the
permitting process. We will also resume exploration drilling on both the breccia and
porphyry deposits to increase our proven and probable reserves”.

AMT’s Copper Creek Project is located 45 miles northeast of Tucson, Arizona, and
approximately 12 miles from BHP Copper’s San Manue] Copper Mine and Smelter. The
Copper Creek Project now covers approximately 6,500 acres. In addition to the joint
venture property with BHP Copper, the project includes a joint venture property with
Phelps Dodge Corporation and properties 100% controlled by AMT. AMT also has an
inclusive option to purchase an additional 25% undivided working interest in.the 1,680

acre BHP Copper portion of the property, bringing that interest to 75%.

For further information, contact:

Dr. Kushal Singh, President (ext. 1)

or W. Glen Zinn, Chief Operating Officer (ext. 2)
Telephone: (520) 544-8815

Fax: (520) 544-8507

e-mail: amt] @primenet.com

Forbes West, Investor Relations - Telephone: (416) 868-6666
AMT website: www.primenet.com/~amt1/

p1r97-12
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AMT INTERNATIONAL
IMINING CORPORATION

TSE:AAl NEWS RELEASE

AMT ANNOUNCES COMPLETION OF
FEASIBILITY STUDY

(October 16, 1997 -- Toronto, Ontario) AMT International Mining Corporation (AMT)
has completed a positive feasibility study with respect (o the devclopment of Phasc 1 of
the Copper Creek copper deposits located approximately 45 miles northeast of Tucson,
Arizona. A copy of this feasibility study has been delivered to BHP Copper (BHP) [or
review, which, when approved by BHP, togcther with BIIP’s acceptance of
expenditures of more than the required UJS$3.0 million on the BITP portion of the
property, fulfills AMT’s commitment to carn a 50% joint venture ownership interest in

BHP’s Copper Creek properties.

The Copper Creek Project is comprised ol five contiguous properties covering
approximately 6,000 acres. These properties include the joint venture property with
BHP, a joint venture property with Phelps-Dodge Corporation, a 100% AMT-owned
staked federal claims property, a purchase option on a 780 acre homestead ranch property

and a prospecting permit on state Jands.

Phasc | of the Copper Creck project involves the open-pit mining of the Old Reliable
surface lcachable deposit and the underground mining of the shallow sulfide ores of the
Childs-Aldwinkle and the Creek breccia deposits. The surface leachable ore will be hecap
leached and processed at an SX-L'W plant to be constructed by AMT on its ranch
property. The shallow sulfides will be mined using blast hole stoping methods and the
ore pre-concentrated by means of heavy mcdia separation and thereafter trcated by a

flotation plant to be constructed at AM’s ranch property.

.02
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The Phasc ] feasibility study, which is bascd on total mineable reserves of 11.4 million
tons averaging 1.3% total copper (2.9 million tons of leachable reserves at (.93% total
copper and 8.5 million tons ol sulfide reserves at 1.42% total copper) and is derived from
information obtained from over 100 drill holes, confirmed positive economics at a
production rate of 2,000 tons per day of Icachable material and 5,000 tons per day of
underground sulfides for an average annual production rate of 55 million pounds of
copper at cash costs of approximately US$0.54 per pound (all costs cxcept tinancing).
‘The total estimated pre-production capital cost of placing the Phase I shallow sulfide
reserves into production is US$40 million. The capital cost ol placing the Icachable
reserves into production is cstimated at US$12 million, which amount is expected 10 be

funded from [uturc cash flow.

Phase 11 of the project involves the delineation of further leachable rescrves on the total
6.000 acre property as well as increasing sulfide production to approximately 10,000 tons

per day, resulting in 100 million pounds of annual copper production.

Phase 111 involves the continued cxploration and development of known and indicated
large hybrid porphyry copper systcms, commencing at a depth of approximatcly 2,000
(eet below the surface. Fxploration, including 44 diamond drill holcs complcted to date,
suggests the presence of multiple large tonnage hybrid porphyry copper systems on the
Copper Creek property having the potential for copper grades averaging in excess ol
0.9%, not including crcdits for contained molybdenum, gold and silver. The mineral
resource delineated by AMT to date is 301 million tons at 0.75% copper grade. This
includes 80 million tons in the indicated category, and 221 million tons in the inferred
resource category, as defined in the Australasian Code. Pre-feasibility engineering has
been carried out using 60% of these geological resources at 0.9% copper grade 10

produce over 200 millions lbs. of copper per ycar.

The Phasc | feasibility study has been completed to industry standards for reserves, plant,

infrastructure and minc design as well as economic cvaluation with the assistance and

review of indcpendent consulting (irms including: ‘The Winters Company (permitting,
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flotation plant design, environmental issucs and economic evaluation); Western States
Engineering (cngineering design and cost estimation for the heavy mcdia scparation plant
and the leaching project); Mountain States R&D International (mectallurgical testing and
flow sheets); Cella Barr Associates (roads, water and power); BLM Lingincering (mine
planning) and Golder Associates (rock mechanics). The feasibility results were then
reviewed and audited by The Winters Company as to mineral resources and ore reserves

and Behre Dolbear & Company Tnc. as o mining, infrastructure and processing.

The Phasc | feasibility study is cwrently being reviewed with BHP and financing

altcrnatives for ils implementation are under consideration.

For further information, contact:

Dr. Kushal Singh, President (ext. 1)

or W. Glen Zinn, Chief Opcrating Officer (ext. 2)
Telephone: (520) 544-8815

Fax: (520) 544-8507

e-mail: amtl@primenet.com

Forbes West, Investor Relations
Telephonc: (416) 868-6666

AM website: www.primenet.com/~amt1/

pr97-11
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Attention: Mason Coc

Pmal

AMT INTERNATIONAL
MINING CORPORATION

TSE:AAI NEWS RELEASE

AMT Announces Results of Recent Drill Program

(Toronto, Ontario, November 24, 1999) AMT International Mining Corporation is pleased to
annoince the resulte of its recently completed drilling program at its Copper Creek property
loaated in Pinal County in southern Arizona, USA. The program commenced on June 1, 1099 and
was complcted on October 29, 1999. A total of 26,886 fect of core drilling was completed in 12
holes that explored two of the Company's primary targets. The two targets are known as the
Mammath-Keel Zone and the American Eagle Breccia.

Mammoth-Keel Zone

The Mammoth-Keel Zone target lies sub-vertically below the Mammoth Breccia deposit, which is
part of AMT's current ore reserves. The Mammoth-Keel Zone is interpreted to be a high grade
copper-molybdenum feeder zone within a larger shell of lower grade, porphyry-related copper (+
molybdenum) mineralization. The high grade mineralization is localized within brecciated
hangingwall contacts between granodiorite and southeasterly-plunging, tongue-shaped porphyry
dikes.

The results from the eight drill holes for 19,539 feet (LM-1 through LM-8) at the Mammoth-Keel
Zonc arc as follows:

Mammoth/Keel Zone Drilling Program

Arizona wep’. of Mines and Mineral Resources (////%% (

Drill Intercepts
Drill Hole Interval (footage) | Length (feet) Avg. Cu% Avg. Mo%
LM-1 1,730 t0 2,360 630' 1.00% 0.031%
~—_includes | 1,760 to 1,890 130 1.81% 0.021%
‘Also includes | 2,160 to 2,250 90' 1.12% 0.133%
LM-2 7,800 to 2,600 800’ 0.95% 0.029%
" "includes | 1,800 to 1,940 140' 1.01% 0.011%
also includes | 2,250 10 2,400 150’ 2.02% 0.111%
1M-3 1,860 to 1.920 60' 1.02% 0.008%
2,240 to 2,310 1600' 1.20% 0.026%
includes | 2,240 to 2,200 4Q' 1.93% 0.080%
LM-4 1,990 to 2,060 70 1.30% 0.021% ____
LM-5 No significant interval No assays No assays |
LM-6 2,070 to 2,140 70’ 1.02% 0.014%
LM-7 No significant interval No assays No assays
LM-8 1,790 to 2,980 1,190’ - 0.77% 0.018%
includes | 2,390102,550 | 160’ 1 .67:/» 0053%
0 0.069%
aleameludes | 2,410102,310_| 100 2.25% ?

)
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Also, as anticipated, the recent drilling intersected high grade copper mineralization within the
Mammoth Breccia in all eight holes. The results from these intercepts will be used to update the
grade model when all assays have been received.

An additional hole (UM-1) was drilled to test the possible upward continuity of the mineralization.
This hole was terminated at 743.5 feet. The hole did not encounter breccia and was barren of

mineralization.

American Eagle Breccia

The American Eagle Breccia area is located approximately 2,500 feet south-east of the Mammoth
Breccia deposit. The current target is situated above the American Eagle porphyry copper deposit
which is carried in AMT's resource inventory.

The results from the three drill holes aggregating 5,603.5 feet (AE-1 through AE-3) at the
American Eagle Breccia are as follows:

American Eagle Breccia Drilling Program

Drill Intercepts
Drill Hole interval (footage) | Length (feet) Avg. Cu% Avg. Mo%
AE-1 670 to 720 50' — 0.94% 0.022% |
B 880 to 970 90’ 0.84% 0.015%
AE-2 500 to 980 80" 0.63% 0.199%
AE3 No significant interval No assays ‘No'assays

Drill holes AE-1 and AE-2 intersected mineralized breccia containing copper and molybdenum.
This program demonstrated that breccia mineralization in the American Eagle Breccia target has
depth continuity of at least one thousand feet.

Major Environmental Permit Granted

AMT has been advised by the Arizona Department of Environmental Quality (ADEQ) that it has
ended the statutory 30 day public comment period for the Aquifer Protection Permit (APP) which
is necessary prior to the construction of AMT's Ryland decline. The ADEQ received no public
comments and advised AMT that they intend to sign and issue the APP during the next few

weeks.

This permit is the essential permit required prior to starting construction and AMT is pleased that
ADEQ is in agreement that AMT's proposed plan is protective of the environment.

New Appointments

AMT International's Board of Directors is pleased to announce the following new appointments:
Peter A. Crossgrove - Chairman and CEO
John W. W, Hick - President
Richard Neal - Director

For further information, contact:

Mani Verma
Executive Vice President
Telephone: (520)544-8815, Ext. 28

Fax: (520)544-8507 pro9-9
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of Mountain States Engineer provided following information.

01d Reliable had 4,000,000 tons of ore at 0.8,

STATE OF ARIZONA

DEPARTMENT OF MINERAL RESOURCES
MINERAL BUILDING, FAIRGROUNDS
PHOENIX, ARIZONA 85007

602/271-3791

OLD RELIABLE of Ranchers Project

1976 - At a conference with Russian delegation. Mr. Bhappu

In 22 months of operation

15% of the copper was recovered. The project was shut down reportedly due

to low price of copper. It will require 80 cent copper to operate.

However, four problems were becoming serious:

1.
2e
3e
bie

BY: John He

Poor internal solution distribution.
Channeling and large unbroken masses of ores
Leach solution carry insufficient ferric iron.

Iron solids precipitating in certain areas inhibiting
circulatory (Jarosite?)

Jett
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Bt BOX B8g-GAZETTE BUILDING = TEL FAIRVIEW 3:5260

VI4A ATR MAIL

Mr, Ellis E, Nichols

July 8; 1961
Mle 1-9552

312 Hast Garsfield Street

Phoentz 4, Arizonag

Dear IMr. Nichols:

Thank yov. for your letter of July 6, 1961,
The copy of letter from Jackbean Pumicite Kines,
Gardner, Colorgdo, written by lerle I: Zweifel, dated
July 2, 1961, is returned herewith.:

It is our opzmon that in order to accomp-
1lish Mr, Zweifel's obJootzve it will be hecessary to
Find a porous sandstone ih an unbroken and original

state without faults or

“We tried to

r sl Zpo&

leach in place the 0ld Re-

liagbhle copper ore zone at Cepper (reek, Bunker Hill
Mining mstmct, Pinal County, Arizona; and the at-

tempt was a fatlures

The property has since been

sold to o large copper compahy, which is now drilling

the area.

se :
«*W‘/c’m
Enc. per ltm

VIA AIR MAIL

Yours sincerely,

Ziéueﬂp/zb% /

£ K N/c4 «/d'




deptemter 11, 1954

Inspsotion Bivision

General Services Adminlstration
49 Yourth 3treet

San Franciseo, Califarnia

ATIENT L Robexd J. Burgess
Dear MWr. Burgesss

In apoordence with your reguest of Jeptember 10, 1954 & nere
rative report of the reasons for the teaporary suspension of aining
and mdildng operations and the pressnt intent of the mansgesent
coneerning future operations of the Copper Creek Conbolldated mine
ing Company 1a herewith submitted.

<
sericus coromary attath about 3 months ago, spd meny of the burdens
of nensgesent. were shifted to M. Lewis W. Dbuglas, s stockholdey
in the cospany. It 18 not likely that Mr. Elsing will be very active
for several months,

Puring the sonth of July the yeeovery of coprer in the total
tonnage willed a?mmfmi to G0he Abbempis were mede to solve the
metallurgieel difficulty of oxlde copper Plotation and George
Hosevears, Metallurglat, Arizons Burssu of Mnes wes retalned to
assist in this work. No Lmsediate solution was found and the very
potr reeovery resulted in a substantial operstion loas, Thersfore,
operations were susponded pending further metallurgloal work snd s
reorgenization of the menagesent setup 6o as to eliatmate nigh overw
hesd costa, Hr. John G. Ford, leting Chief, Contracts Aduinisterat’ion
Braneh, Minersls Division, Emergency procurcsent Service, General
Seyviess ddefnistretion, wes notiffed of these developments v oa
letter dated August 16, 1954. .

Hetelluwrglesl tests by the Metallurgleal Dlvision of the Southe
west Experlosnt Station of the V. 8. Duresu of Hnes, Tucson, Arisona,
indloated that the sulfide recovery in the =311 was very high, ower
90 percent, tut that the recowsry of the copper oxldes was neglipille.
Further, they deterained that the predoninunt oxide siners wes
trochantite (Cuy(0H)g80,). Bo far as 1s known ne jrevious attempt
has ever been made to gloat lwochentite. Current work by this orgen-
fzation indicates that at lesst an BO percent reeovary csn be mede



- g -

v
on are fros the 01d Reliable Mine by flotetion of the sulllde copper
with subsecuent lemehing of copper oxide in the talling. 4 private
metallurgical consultant, ¥r. Harson B. Keyea of ‘hoenix, Arisena,
has sutmitted s report thet ecorrsborates, generally, the tentative
results submitted by the U. 3. Bureau of Hines.

Hotallurgies]l difficultles can be svl¥ed and thers remains a
considersble potentisl of copuer to be won from the Uld Rellasble
ovebody. Unfortunately, however, Mr, lewls Dougles hes been 111
for the past few weeks, He is recovering st present, tut in any
event he s so occoupied that it iz imposaills for him or iy,
Joralemon or any other roprietor to sssume the duties of managing
the property. Therefore, a sale or lesse of the mine and mill le
aonteuplated, -

We will keep you fully advised.
Veary tauly yours,

'lelsnd C. Vought
Expoutive Vice - Frosident

eos Government 5
Awel Johnaon
Hartin Fonton
Ira Joraleson
Wme Elsing
Hr. Stollemwerck
L Douglae, Jre
Hew Yowrk, office



T : 5 ' - H ALk 2 S : RN A ~ vy AN ree : . = ’ ; : . . " "‘ = : :
U OLD RELIARLE COPPER MITL RECOED AND ASSAYS FROM JUNE 30, 1954, thre AUGUST 7, 1054, F
. COMPILED FROM. DATA "FOUND _D‘J COFFER CREZK CONS /I.ZD(lTED KINING CC. BOCKS AND ZZCORDS.

Ileads -pils " Cone. . lrecov';; Tons of  lons Houirs tio Remarks & Ittes
ot # o

e Rigyet! T S Oonc. | HMilled Cperat. CJonc. by Mill Cperatcers
% W s, e e B Dl " o W B ¥ e CInn, 3  Nene
NeDs MNeDo'e w0 My DT r My 2o 0 e Dy 3 . MNene v
’ I:T. D ° ‘ , ‘.’"..". e -i,’:r- D ° -’7-'; Jjo .7:'; Jn ° ___‘_; 1"/’0 ne e g
‘ 2.4
2.10 0.44 23.80 30,05 2.5 38 8 14,12 Jone
1,28 - 0,95 24,15  2£.80 , 0,23 S8 w8 D Jone
1.26 0.9 24,15 LD, B, 3 oD ione
2% ‘
2,29 0.71 I De X il MDD 32,40 3 JE s one
1.47 0.84  23.83 44.5 1.4 42,08 8 3l.4. Assays Salted?
1.47 C.34  23.33 1.0 350 45,20 Vd e De Cverloaded {’ill
' _— J1.C3 - 23
MD. - fRD. MDe  FaDs . 1,50 3G, 00 3 D, Same as 4-12
1.850 0.558 27.50 89.7 1.95 48,50 5 24,0 ione -
1.315 C.44C 30.25 78.3 1.58¢ 33,60 i 21.7 None
JIE R0 24

=2 = . PN 2 ?
July .4 -feliday - 11 closed.
b, i A T S Ty 9 T~
11l Y 5] iDL L\.ZQ(." = 11 ciosed.

Frlu 6 84 .37 C.d4 24.53 77.3 2,14 335,00 3 18,3 one

g=3.0 1,54 0.22 . 21.89 88.5 2.4C 35.30C 3 18,4 ione

SR 12-8 1.375  0.48 2. 20 87,2 1,44 35,60 3 27,8 Ibne
i & 15.2C 24

July 7 S-4 1.90 0.73 022,98 82,2 1,45 3 24,02 Hone
- 412 2.18 0.73 &4.232 . 85,8 1.33 2 21.5 Mone
12-8 i.70 0.00  3C.34  38.0 1.70 3 27, € lone

mTAL o
Julu 8  8-4 1.07 84,6 1.90 29,7 2 20,8 Mone
iy 4-152 2.56 g0, 2 2,19 42,08 3 20,5 None
12-5 1,34 344 .45 45,20 8 20,8 rone

TOE. 56 OF
Jo1n 0 o4 2,20 0.7 23 Y0, E 2,33 42,20 2 12,2 ‘one
) 212 2,00 0.7  81.358 GT.Y 2,00 15,20 = 20,7 Mone
19-8 1.8¢ G.o01 S0 ~.0 1.77 A5, 0C ; 2, rone

> T S e



; 7iav1u 13§{»

ﬂzmz’
J'i/ 14

Jily 15 -

Conce
ﬁ Qz

Tons -
rMilled

_Eutio
Cong..

Remahriks & liotes.
bg lel ()Dem Lo rs

S
|
)
A\
AN

1 a8

sunday - |

AL

0.66
C.76

.ix‘cro -D o

0.4
* O¢ 194
0.81

elosed.
1404
C. 8¢
0.589

e

C.72

.52
N

PR I

l,\.n 70 ¢

31,06
24,52
26,57

26,31

‘\“)’7 48, :
29. 26"~

..vo ..

i 2&.-..0‘

29,50

/29. .Z‘g g

27,25
29,00

30,02

on 20
L2 @ s

el

118 .i'e

37
.39,
38.

o :Z.Ll.,.u

18,9
Hal)e = 1%
o 36860

i B g O
36,0

36.0

1028.0

o .1 :4

P.30
739,80 i:
T18.40°

‘;‘1."‘;0 :
39,60

(>33

A
. - b @

gied
39.80,

!

WM Nl o

6
0

oo X

X

G

4L.?C
.70

agf i B o - e
({; (n_ f{o* o _:. ‘,.pJCO W W xglwm ® D

B

st o -

S PCio,
N Do T
',,.17.3'

18.6

15,2
15"

61,0

1880
23,8
‘;"r'D‘

v 21, 0.5
55.2

B )

R
MO
Cono

Ne D

ol e

-

” Abnefﬂ£-=”'“

rone
Hone
jone

fone -

- MNone
“lore

Tone-

~lone:

Aone E

one. iy S

Tone . %

bne - :
Power Ibul’re‘

CAramtn T 111 »o




'lf, a0 i OO s 806020 B2 Hi T 1079 11 36,00
f"§;59'17 0. 87 25, 12N 69D SRR P26 146,00
‘o123 C.82  31.92 o 71.4 '.F*f8.14v@ 140 0o -

KO
B I .
S oon

& Z\g_‘s:‘t‘u‘

: i
- jfil1 closed.

. - ~- . Sy . I ~ 24 o
".’. _Z;f) . d C’. 74 29. O.Z O oa e 1 ‘kgu :?’; Oo 'o] ;;g. g: {. }

o - A ~ . - 2 3 x of e
i r g 31000, 0 SN 8L IV A3, 20 308 e

&) : 2 2 & 4 ; 1929 ° PSP alE R

l.?o Oo Ctr/ 439. 7‘:‘ . 0400 .z. JC ﬁ.:‘_ ru : e [
» : S L.Ll\.. iy <

TN . o mene rours  Ratio . Remarks & iotes .
19854 M % Tat Y Recov?y Tons 0 Tons =~ ours . ~ Ratio
ot "195; ‘" Ariny Hecas i"allL qf,nc. ;’E’ CC‘: Cone.J rilled Operat. .__C’onc.,,,__.bg 4111 Operators
Pate C o shift - FQn a, & aéo s onee 5w 4.3 T Tone
: 4“/“ 'w*" - 1"‘./ S M De N.Do . ~Lack. of ”re
D Leile dieade . o ile : e '
5 ‘°§b.' 64.5 . 2,09 < _36.0 17 B lVONG

R

oy e

QD\JCn

. .l

AV
[
(SIRWE
O WO
(e Rt (w

“\

gl aBip e S i : 29 . 36.0 1‘ 19.6 lone
i aigg 2,50 v 0,987 31,00 72.9 i §S 0 15,2 ° MNone i
T e 2,57 1010 24052 00 2,265 800 15.1° [None
' = 12=8. r,.57 0487 26,0 63.4 P 7 (,:O ' o,
POTAL

ity e *one s
’ 6.2 ) O ' ~Ione
s MNone

’ 537174 15 84

[0

(]
L]
O

2.00 0.32 26.31 5.26  39.6

Sk ‘ , E R e 3 i 1
TOTiu il ' B B T A s

A
1
od
N
\\ J\J\'I '

16,8 ¢ -ione:
o9 g- T None
A D. Mone

25 0.66 o483 72,5 2.25 @

S r 0.PEs 20,260 63,07 i 173 - 42.00 .
]"1: D.- .Z‘.'Y._J. A,’.D. ﬂ."roDo ; ) o4t o.ho 39. OO ‘

| ’ £3.9 2,00 41,40 20.7 - Hone
4 C ?x’ y ().Q- 23 ()13.3 L K Oo L f gt Us i ik :
| i'éé‘ oo i ng 50 P50 il 298 41305 21,0 Tone -
Bl otel  20.14 40,2, | 1.35 . 5900 "S5.2  ione
“‘_. ) R4 o “ e s N

_ pi1l1 closed. .

i Syt g 207 o8 (41564, 3 L E
o g5t 0,964 028,00 61,00 R 2.6
24227089 30,02 . 62.0 1

Qi NONnG L S
2 0.2.: ';“Jo_ne
. 2.2 P 8 : f‘fonc

000 W W ”m@m,ﬂmmm Q%®® ol ©
RriepriE, A EEpes | R
\-.J
Osn o

._jzu.u4 SN

o ’ e 7 A a o o AL C 3 - 19.6 Hone .
R -~ F a9 A9 Nn. ™o 22,7 86.3 2,39 ZE‘?O; ) ‘n PR o) mmor Mnllure



s e B }\'r' Do
nE I,:‘. ; ]._.'.'iD":.r

riff“ﬂ? i B e e 173 ;Fbwer fdblure
683 e 12,427 3 S il g ] G d i R e

0 . tone
o3 - lone

70.2 2490 ) 1z |

458505, 11,35 . 39.60 -
'"~59.4“’*"'§1.95 5_739.6OA'

221 g 5 Hone 2
.7 - fche
4~ lone

537 0 Gi7.93 - 43,20
e 079 | 43.20
dre 1.5, _39.60

7
9

.4?‘/‘0 D e ) .[ ‘,-‘b ne
1R & 3 ..’1':'YO ne
274 lone

. 2.00  43.20

4‘90‘.1 . ‘(’3‘016 ' 39"30
5040 .44 _39.50

Rl v Q E‘&‘o o) @ Mmmm :j

- Conec. - ecov?y .Toi
SRIage? S e

n of"_,'-.’l_‘bns - Hours’ Matic Remarks & lotes
0NnC. - D
18,44 56.6 2 2
1

Ve erat. Conc., Dy Mill Creratol
41,40 7. . 8.0 Aone
Wit 2
fo)

,7:‘
“b
ISH
r\&,:\
e
N ~
X
|

‘\JH fJ
l
A%}
| )
(]
s §
OO O
L]

A

| Y
(483

o+ C
o R
: 7y
d o~y
'\4
o)
)
Q

1
‘Q
o~
[ S
(v}

.

1S
h N
NER{EN

_‘ -ZLDO(J 54-0
:_2‘? 0 4.9

e i La e

) Rone
6.0 - -ione

W
YN

18,05 .42.86 GioroY id 1540

_ . 1842 4 ilONne

]‘70 nce

1
o~
8¢
Ab}
L e
S L)
[ ] °
)
1«.1@)\'

Mo QO (0
| 51 ]
i~
L]

o

. w2l 6 27, De B n o hmR e D0 0 T30 G0 S P ia17.6 - fore -
5 )
e

T S i TR s e e P E T el T e £ P . 4 ars, power ”“Z’ue
LS eR L Bt 1,027 0078 Dy T D 500527 .00 g MDD, Cranged to Z-5.

Min s UL e 00 0 ] 88 0,72 20018 T62.3 .00 35.10 ¢ 27,5 fone

S el 2R T 2,47 00089 1 19u08 - 74, 672 HA 74N 50,40 8 10.6 sone



Co
(5
)LJ L&. g

SN

Lot

L)

R\

Ty N
)
) & ﬂk

: The)
k) [‘-4 IL v

32 4]

HSN
G

S

boa D

A

20

ta

(=Y

by
Dy

AR

N

2,04
I.98
2e 96

1 . 9:3
10{:’3
2.1C

- ZelB
e 82

R Yol
i e <O

.L'J}\IH< .

°

DO
SRV VRSe]

L]

HeloXs)

abu D
.

N UG

ke O 3

boa b b
R
M\ b~ Q}]

2 5*52 50 40_“5'
'?3.5* S 50.40 -

N2 E¥ 86,00
;:-?i36.§0‘u

4

CoE% 28,90
" 66*. 22,30
. 50%  32.4C

20, 50
284320

33

~ oar oy

06 {::?’"'O
R

02

oo . “p
3

O b:.ly \:)
)5 2280
50, 22470
’::?Gg‘:'

13570.28,20
c” 28,50
Rl 21«20
,ZO JC?QQX:?O
o7 22,80 .
S6 25,50

"catch un.'i -

‘Tone
fone
f;fon_e_ .

Lone
lione
Sone

_ _’%"fbne
~hone
jone

one
lone
Jone

fﬁepaired

‘4"'.“'0 n C’
one

- Aone
one
fane

U)P_w



Jone o fons L ours -

Llecon '

; ”or o. :le ’ed O emv.

 nemarits

(

‘“*ﬁr‘mﬁ?

Q'vo

¢ mill wes started a

: 7’E?u t 7:

’qac . D'wfll £i8.70 r'ol gwtll. civzeds

e forem, ing deta was copled fromn
‘Creek Cons lma e iining C0. Allsof the forego mf*-nre was

"flota,tion._ No coid leaching or otﬁe,b nethod nsed.

\ k
S STTY VT han i) -~ ~’$~4
AT n/i (J 7 PV T e KQO!/F =3 /13:

PYPEPS QN PN

AVERAQR OF. TAILS 0.624% -,
; AVERACE "RECOVEIS 0k SB0H wrnl
Ved 0 T : r”@f"u, TONS M*:ZD oY o T A o
available. - e e CN
£
:
{ A
¥
» 5 i
I .‘

oSl fice for this day. rm fﬁ/* ani Eal ucr'ea,f er.
b e

i~m,n”ﬂ fzcn f‘a nd - in t,le

riles of Copper

D?"" cssed by

b7 t m aaia v'sfai}ailable,m lees'_i‘"v-'
It »_iSL_CLo umed




Mine
District

Subject:

DEPARTMENT OF MINERAL RESOURCE:

STATE OF ARIZONA /ﬂééL / lg g
FIELD ENGINEERS REPORT

2
COPPER STATE METALS CO. ' Date September 22, 1942

Bunker Fill Mining District Engineer

4

In compliance with your request for information on the Copper State Metals
Company property:

The property consists of 20 patented and 23 unpatented claims, situate in
the Bunker Hill Mining District, Pinal County, Arizona. It is reached from
State Highway at Memmoth over 10 miles of road built by the Company. The
Haydern smelter is 31 miles distant and Tucson, the trading point, is 60
miles distant.

Above $700,000,00 has been expended on the proverty for exploration, develop-
ment, construction of 100 ton pilot mill, roads, railroad, buildings, water
development, etc. quing a short period of pilot mill operation about
2,000,000 pounds of copper was produced in concentrates, which were trucked
to Hayden. The property has been inactive since economic collapse of 1920.

Under the existing strategic metals emergency, the 01d Ré&iable, one of a
group of 6 patented claims, is of particular interest. In this claim there
is well developed 450,000 tons of ore, the actual mill recovery on many thou-
sands of tons having been L0 pounds plus per ton.

The ore is developed by two addit tunnels, one directly above the other, and
101 feet apart, end 16 crosscut tunnel, st right angles to drift tunnels.
There are stopes from each crosscut, full of broken ore, and about 25 draw
chutes installed. These stopes would be of no particular value in any future
extensive mine operation.

From the ore extracted in the development work there was produced approximately
1,000,000 pounds of copper in concentrates, which were smelted at Hayden.

The gossan area above the ore is about 147,000 square feet. The pay area at
present develoved is about 24,200 square feet and shows about 3,000 tons of
ore ver foot of depth. The ore, as proved, has been teken for a height of
200 feet. This gives a total of 600,000 tons of proved ore, of which about
25% is barren granodiorite. In operstion, it probably would be economical
to sort as much waste as was practical.

. Developed ore would permit several years operation at the rate of 500 tons

per day. However, abailable water is sufficient for not much over 200 tons
per day. There is unlimited water in the San Pedron River Valley, & miles
distant.

The old pilot mill was sold and the railroad from the 01d R;liable mine to
the mill, with locomotive, gondelas, etc., were junked several years ago.
The only usable equipment on the property is several buildings, water system,
including pipe line and storage tanks, and a 285 H.P., Diesel electric power
plane in excellent condition.
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- 1 trust this summary-will be sufficient for
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Tt is estimated that the property could be operated at present at’a profit
of 2¢ per potnd of copper produced, bases on a gross smelter return of 145¢
per pound, including 5¢ premium. .

Because of uncertain priorities, the certainty of costly delays in procure-
ment of machinery, equipment, supplies and labor and the uncertainty of
future labor procurement and costs, no estimate of costs of any future
operation can s madee.

&

The 01d Reliable claim has
least 20,000,000 pounds of

developed easily treated ore that will yield a%
of many times that amount.

metallic copper, and has a potential production
If it becomes necessary +o produce this copper

to be something of the na
under which the urgency O

ture of a defemnse project,
£ the demand and the amount of money available
would 1limit the size of the operation.

your pPuUrpose.

Signed: J. ¥. MacDonald

8 1 diodiy



COPPER STATE METALS. (0., Pinal County, Arizona. J. W. McDonald,
Lessee, Phoenix, Arizona.

In thié property there are 450,000 tons of ore developed. wvi'bhv a
r:oeovorablo 'mlue of 2% copper, according to records and repdrté-o

‘Sufficient water is available with which to dperato a 200 toh;.
treatment plant. i’he losseé does not have funds to inqugéra*ba a pro-
gram of the magnitude required for operation, and dus to the margimal
profit possibilities it is doubtful that private capital would in’cerest
itself in such an emterprise. |

If the prograzﬁ was properly spon#ﬁfed it 1s believed that 240,000
pounds of copper could be produc?d per month. Thi; on the basis of a

200 tom reduction plant..

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

9.
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HARMON E. KEYES 506 Bast Culver Street,
Chemical and Metallurgical Engineer Telephone Alpine 3-5909
Phoenix, Arizona
REPORT ON OLD RELIABLE MINE LEACHING PROJECT
July 16, 1953
To=

Mr. M, J. Zlsing
95 Camine HEspanol
Tueson, Arigzons

CBJECT

The objective was to formulate an opinion of the feasibility of
the proposed leaching program at the 0ld Reliable Mine, situated in Pinal
County, Arizona.,

FIELD INVESTIGATION

On July 14, 1953, a one-day field inspection of the above property
was made in company with Mr, M. J. &lsing, who conducted the undersigned over
the ground and into the 100 ft, level tunnel, including various drifts and
the "Big Stope" where samples were taken for inspection. Particular note
was made of the pyrite and copper sulphide association, with attendant
oxldation effects.

Me., Elsing explained the proposed leachihg program. In brief,
this provides for underground leaching of broken ore, preeipitation with serap
iron such as cans, mixing serap iron discard ferrous sulphate solution with
make-up commereial sulphuric acid and water, pumping this leaching solution
onto broken ore in stopes with a maximum statie 1ift of about 150 ft,, and
collegting the copper-bearing solution in the 100 fi., level tunnel, from
where it is to be piped to the eopper precipitation tanks near the tunnel
p@l‘tﬁlo

Surface observations were made of the nearby terrain, particularly
the bed-rock and talus in the canyon adjacent the main tunnel portals, as
well as the proposed sites for the mill and tallings pond,

On returning’fiom the mine, the mill equipment at Tiger, which is
available, was looked over,

BEFERENGE LITERATURE

The following references served as background on character of Old
Reliable Mine ore and metallurglcal tesls to date, These were supplied by
Mr, Elsing,
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1. U. 3. Burcau of Mines RI 4006, Feb., 1947.

2, Ore tesbing veported by U. 5. Bureau of Hines, Tucsony
Ariz, Burcau of Mines; and [, V. Given, fommerly of
At, Anthony Mine & Develoyment Co.

3, Caleulations by Mr. Elsing on proposed milling and
leaching programs.

In addition ‘o the above, reference is made to U, 5. Buresu of
Mines Bull. 321, "Innovations in Hydrometallurgy of Copper, Hmpleying
Ferric Sulphate-Sulphuric Acid®, pages L8-55, This deals with open-
drainage leaching of chalcocite ore at Castle Dome, Arizona, with special
reference to effeet of crushing size on leaching rate, and degree of
regeneration of ferric sulphate in the ore column, This is referred W
as ITtem No. 4.

DISCUSSION OF OBSERVATIONS

Diseussion is based on the above infomation and is limited to
the leathing aspects,

A&y Observations al the property agreed with information
given in the reporis,.

B, Caleulations in Item No. 3 were checked, and basis for
these caleulstions noteds Although the scope of bhis
report precludes independent checking of some details
on these basic costs, yeb figures appear reasonable.
The minor variations from Mr, Elsing's estimates whid
the undersigned might suggest are of a compensating
nature, It is believed that the overall estimate is
congservative and suitable for present needs,

¢, Water soluble copper was found in the sample from the
wroken ove in the top of the "Blg Stope". 'This indi-
cates natursl conversion to copper sulphate, which
proves the ore to be acidic in character, fActual acld
consunption might, thersfore, be less than theoretical
loﬁé lbs, st@h par lb, Cu,

D, Pyrite was noted, both in the normal ore, and in the
fringes at the edge of the pipe. This will supplemert
both acid and ferrie sulphate, by decomposition when
water solutions are added to the broken ore,

K. Ferrie sulphate is needed to leach copper sulphide,
It can be regenerated in the broken ore by returning
serap iren discard solution with sulphuriec acid, Or
by minimizing acid addition, the ferrous sulphate may
oxidize and hydrolyge in the broken ore zone, resuli-
ing in regenerated aeid and depesitlon of hydrated iron
oxide, Thus, by proper contrel of leaching sclutlons
added to broken ore, either ferrie sulphate or sulphuric
acid may be regenerated in the leaching cycle, This is
an asset to inereasing speed and lowering cost of le®eching.
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Reference to Iten No. 4, above, shows that Cakle
Dome ore, crushed to 2" maximuwm size, géve leaching
extraction of 56,8 percent in 13 days, simulating
heap or stope leaching conditions, bub using acid-
ified ferrie sulphate, Similar ore, crushed to 1/8¢
maadwum size, gave copper extraction of 68,9 pere
eent in the same tdme.

& lerge portleon of the ore in the "Big Stope® was
mted to be less then 4" size, By introducing ferric
sulpbate and acid in proper amounts, 1t is believed
that ore in the "Blg Stope" may be leached at & wuch
fagter rvate than given in Mr, Elsing's caloulations,
In fael, a copper extraction of 50 percent in the
firet year, and an additional 25 percent in the seceonl

year, seem reasonable to expect on basls of what "1&&;

been demonstrated on rather similar ore,

The undersigned belleves that above the 100 f£i. lewvel
the oxidized copper in this ore may be of & magnitude
to warrant & leaching step in the milling ore itreat-
ment, if the regular mill recovery drops appreciably
below 80 perecent due to oxldized copper losus,

The undersigped slso belleves that the canyon, on

both sides, adjacent to the main tunnel, offers
possibilities for successful leaching of dumps as
vupplmmnt to the mill, MILL slimes could be used

to seal the ground on which these dumps would be built.

A sample caleulstion is given below, as basis for
size of initial plant equipment for underground
Jeaching,

Tonnage in stope 50,000
Lhe. copper nper ton 52
Lbs. eopper in stops 2, 600,000

Hoo 1 Est. Hoe 2 Lste
15 per cent 50 percent

meeticm, 1953 and 1954, 15 months 390,000 lbs, 1,300,000 lba.

per d&:}' 1/1{—56 85{? lbﬁh a?-,%m lbsi

Bolution, at 1 pergent copper 85,600 1be, 285,000 lbs,
" gel. per minute Teld3 2347

Size plastic pipe, ost. 1 20

If the ferric sulphate, produced as above indicated, is not
scequate to furnish the required extraction rate shown in No, 2 esti-
mate, this can be supplemented by controlled addition of air and
sulphur dioxide to the lerrsusulphate solution rejected from the
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precipitators. Detalls on this may be supplied if interest warrants,
Necessary acld also could be supplied by this process, probably at
cost of $20 -~ 8§25 per ton equivalent 100 percent HpB0j, e

The above is offered as an indication of flow relationships
in a 50,000 ton stope, However, this report does not deal with
leaching plant design. .

(O HGLUSION

From consideraticns presented above, Lhe undersigned believes
that the stope leaching projeet, as outlined by Mr, M. J, Elsing, is
technically and economically sound,

Hegpectfully submitteds

HAFMON E, KEYES

QOPY from Copy/hjl=l/6/57(3) for Shattuck Denn Mining “orp,
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P REPORT ON THE OLD RELIABLE MINE
Y COPPER CREEK CONSOLIDATED MINING CO.
BUNKER HILL MIWING DISTRICT
PINAL COUNTY, ARIZONA
November 1951 M. Jo Elsing, B, M,

Property

The 0ld Reliable group consists of 5 patented mining
claims, The company also owns some 30 unpatented mining claims
and also the American Eagle group of 15 patented claims, All
of the above claims are in one contigucus group.

Location

The property is situated in the Copper Creek section
of the Bunker Hill mining distriet, The (0ld Reliable mine is
12 miles east of the town of Mammoth by road and epproximately
14 miles from the San Manuel mine of the Magma Copper Co. [rom
the Old Relisble mine to the 4. 8, & R, smelter at Hayden it is
approximately 33 miles of which 21 miles is over a paved highway,
After the construction of the prorosed railroad to the San Manuel
mine the distance to the railrcad will be approximately 12 miles,
The El Paso Natural Gas Co. has a gas main at the San Manuel
mine and electric power is available at Mammoth. A power line
some 10 miles in length would provide power for opsrations,

Development

The Qld Reliable has been developed by two tunnel levels
100 feet vertically distant, There are approximately 2600 feet
of drifts and crosscuts on the Upper Tunnel level and 1040 feet
on the Lower Tunnel level, & ralse from the Upper Tunnel to the
surface is 260 feet in height and there are two raises 100 feet
each between the Upper and Lower Tunnels, making a total of some
4100 feet of development work. This footage does not include
many stope ralses,

History and Production

There was considerable activity in the distriet from
1908 to 1918, During this period ore was milled from the Old
Reliable and 4meriecan Bagle mines, From 1933 to 1938, the Childs=
Aldwinkle e¢laims adjoining the 0ld Reliable were operated by the
Arizona Molybdenmum Corp. Some 329,000 tons of ore were milled
with the recovery of 7,000,000 pounds of MoSp and 6,000,000
pounds of copper, Haximum production was reached in 1936 when
87,021 tons were milled, It is estimated that produetion during
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this period was approximately 300 tons per working day,

The production of the ¢ld Reliable mine is unknown but it
probably was some 700,000 pounds of copper.

Ore Resarves

By reference to Figure 3, it will be seen that the
boundaries of the orebody on the Upper Tunnel level havs been
defined on the north, east and west sides, Additional develop=
ment to the south may add considerable ore, The calculation of
the ore actuslly blocked out is given as follows: /

CALCULATION OLD RELIAPLE ORE RESERVES

irea 100 tunnel level 36,488 sq. ft.
iverage grade 273 samples, copper 2,73%
Average grade balanced 2,60%

Helght sbove level 43 ft.
Volume above 100 1,568,984 cu, ft.
Tons sbove level at 12,5 cu. It. per ton 125,500

Tons extracted in drifts and stopes 20,000

Het tons above 100 level @ 2,6% 105,500

Area 200 tunnel level 19,536 sq. ft,.
Average grade on 200 level, copper 2.19%
Average grade balaneed on 200 level 2.00%

Height 100 to 200 100 ft,
Average area 100 and 200 28,012 sq. ft,
Volume 100 to 200 2,801,200 cu, ft.
Tons 100 to 200 at 12,5 cu., ft. per ton 224,000 tons
Tons extracted in drifts and stopes 5,000

Net tons 100 to 200 level 219,000

Grade ore 100 to 200 level 2.4 &

Total 100 & 200 levels
325,000 tons at 2,46% copper

It is believed safe Lo assume that above the Lower Tunnel
level inecluding the probable exbtension to the south, there are
400,000 tons of reasonably assured ore which will average 2.4
percent copper and small but unknown amounts of silver and
molybdenum,

he Copper Prince and the Globe mines adjoin the 0ld Re-
liable mine, These properties are owned by the Phelps Dodge
Corporation., Assay maps and other data indicate that the ore
reserves of these mines are approximately 400,000 tons with
an average grade of 2,6 per cent copper. The Copper Creek
Congolidated Mining Co, has be-n assured that at such time as
they are prepared to start operations at the Cld Reliable with
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a view to the production of copper that the Phelps Dodge Corp.
will give the company a lease on the Copper Prince and Globe
mines on favorable terms.

These properties can be most efficiently worked by driving
a tunnel from the 0ld Reliable property. Such a tunnel will
conneet with the bottom of these shafts below the ore blocked out,
There will be no hoisting and pumping and ventilation will be no
problem.

The ore reserves of the combined properties amount to 800,000
tons with an average content of 2,5 per cent copper,

The ore oceurs in breccia pipes in andesite, lhere are more
than 100 such pipes in the distriect, the majority of which are
located on the property of the Copper Creek Consolidated Mining
Co., It is not anticipated that all of these pipes will produce
ore., A dozen of these pipes have been explored or partially exe
plored. Out of the dozen 7 pipes have been found to contain
commereial ore, lhere are 3 ore pipes on the Copper Prince c¢laim,

2 on the Globe, 1 on the 0ld Reliable, 1 on the Childs~Aldwinkle
and 1 on the American Hagle group.

After the property is in production a campaign of expleration
of other pipes is warranted., Such exploration might be best by
diamond drilling from surface, The chanee that other ore plpes
will be found are considered good.

Proposed Plan of Operation

It is proposed that a flotation mill of approximately
250 tons daily capacity be erected on the Old Reliable property
and that 250,000 to 300,000 tons of ore be mined by caving and
treated by flotation. It is believed that the extraction of such
a tonnage can be done at a profit, The main purpose of mining
this orebody is to create a large opening into which the low grade
upper oxidiged portion of the orebody will cave. It is believed
that approximately a million tons of lew grade ore running from
0.6 to 0.8 per cent copper will be broken to fill the opening.
It then is proposed to leach this broken ore in place. On the
basis of leaching operations at Chio Copper, Tyrone, N. M,, Cananea,
Mexico and other localities, it is believed that in 5 years from
50 to 80 per cent of the copper content should be recovered., Tak-
ing the average of these figures the recovery should be some
10,000,000 pounds of which 7,000,000 pounds should be obtained
during the first 2 years of leaching.

An alternztive method would be to mine and heap leach
on surface some 200,000 tons of ore so as to permit the caving of
the upper part of the orebody to prepare it for leaching in place,
This method would have the advantage of reducing the capital outlay
for a flotation mill but this advantage would be offset by the
capital invested in the ore belng heap leached. Immediate pro=-



duction of copper would be impossible, With the completion of a
mill, amortization of the mill would begin immediately.

Mining Methods and Costs

An exact detailed method of mining cannot be designed
until some additional crosscutting has been done. It is proposed
that crosseut No. 1-320 Fig. 3 be extended to the westerly limits
of the orebody. IF this eroaseut proves to be in ore, erosscut
No, 1=-280 should be driven.

Simultaneously with the driving of No. 1=320, a cross=-
cut No, 2-310 Fig 4, should be driven on the Lower Tunmel level,
It is expected that the driving of these crosscubs will materially
increase the proven ore reserves, :

It is antiecipated that exploration on the Lower Tunnel
level will indicate that the orebody will be large enough so that
undercutting it will start caving of the ore from the Lower Tunnel
to the surface. Should caving not oceur readily diamond drill
holes from present raises and from the Upper Tunnel level when
blasted will start caving once the opening below becomes suffi-
ciently large,

The most common practice in caving is to use a haulage
level, a draw-off level and an undercutting level. The use of
these 3 levels will tie up too much ore and therefore, it 1s proposed
to eliminate the draw-off level. This method, known as the chute
caving method was successfully used at Cananea and other places,
It is proposed that instead of drawing ore out of chutes into
cars that the ore be dropped to the fleor of the drift, bulldozed
where necessary and scraped to small inclined pockets ln the main
tunnel where it will be transported to the mill by a diesel driven
truck.

The cost of mining by chute caving is higher than the
standard undercut caving method., Since a large part of the develop-
ment work already done can be used, the difference in cost will
not be materially higher by the proposed method. In view of the
faet that approximately 10 per cent of the total tonnage to be
mined is slready broken, it is estimated that some 250,000 tons
of ore can be mined and delivered to the portal of the tunnel at
$2,00 per ton,

Milling Method and Costs

Many different types of tests have been made on 0ld
Reliable ore. The complete results of these tests are available,
The following is a summary of the type of test and the resulis
of the more important tests:

1. Straight Flotation
This test was made by E. V. Given, Metallurgical



Superintendent of the St. Anthony Min, & Devel, Co., Lid, One-third
of the copper in the sample occured as nonesulphide copper. Test
16 showed a total recovery of 83 per cent of the copper in a 25

per cent copper concentrate. Date-March 1951,

This method has the advantage of being simple, cheap
and requires the minimum capital for a mill,

2. Leach=float Method

Tests by the Inspiration Copper Co., the University
of Arizona and the U, S, Bureau of Mines gave an average of approxi-
mately 90 per cent recovery with a concentrate containing from 34
to 4L per cent copper. Date ~ 1942 - Lk,

3. Sinkefloat Method

The American Cyanamid Co. condueted a number of
sink-float tests on 0ld Reliable ore, Results were not conclusive,

4, U. 8., Bureau of Mines Tesls

The following is a summary of data and information
given the writer by J.B. Clemmer, Chief of the Bureau of Mines at

Tucson, July 4, 1950:

Grade of ore 2,12% total copper
0,77% acid scluble
Cre in all tests was ground to 1 inch

Test No, 1 Plain water leach for 24, 48, 72 and 96 hoursj water
returned each time, Recovery trace of copper,
Conclusion: Little or no copper can be rscovered by
direet water leach, It would require a 6 months test
to determine recoveries by water leaching with alterw
nating wetting and drying with return of leach water,
The Bureau because of rush of work is unable at this
time to make such a test,

Mr, Clemmer does not think plain water leaching of

the broken ore underground would be advisable as he
thinks the orebedy is too valuable to run the risk

of further complicating the ultimate recovery by other
methods, .

Test No. 2 Acid leach with 25% HpS0),
2~hour leach; recovery 33.5% of total Copper
L8-hour leaeh; recovery 36.5% of total Copper
72-~hour leachj recovery 40.,1% of total Copper
96-hour leachj recovery 42.6% of total Copper

VYery favorable acld consumpbion,
2 1bs aeid per lb., copper recovered
Aeid worth $30 per ton F.0.B., Tucson



Test No. 3 Leach with acid Fep(50;)1
25% acid, 2% Fe as ferric sulphate
2h~hours; recovery 42,0% of total Copper
L8~houras; recovery 52,8% of total Copper
72-hours; recovery 58.7% of total Copper
9b-hours; recovery 63.,0% of total Copper

=3
@

st Mo, 4 New Method
The Bureau is workiyg on a new metheod of leaching,
Work has not gone far enough to meke any claims for
it as to possible recoveries or cost and practivility
of a plant,
Ore was ground to 65 mesh and treated with strong acid
at a temperature of 250 degrees in a kiln or furnacs.
After 15 minutes in the kiln and & 15 minute leach
with water, gave a 68% recovery of total copper cone
tained in Uld Relliable ore. A very favorable acid
consumption resulted, 1.6 lbs aeid per lb, copper
recovered,

General Conclusion:

Mr, Clemmer stated that he thought the ore was ideal
leach~float ore, Mr, Clemmer stated that heap leach-
ing on surface would be much better than to try under-
ground leaching without additional caving and break—
ing the ore. He also suggested that a test could be
made by getting a wooden barrel, Place ore and water
in it and perdodically agitate it for a peried of 6
months, On the whole he thought the leach~float
method would give the best resulis,

It is believe that the fleation mlll should be designed
to include a picking belt over which the run-ofemine ore will pass
before crushing, Like most breccia ores the 0ld Reliable ore con-
tains many unmineralized blocks of waste which are practically
barren and are easily recognized. A considerable amount of barren
material can be picked from a picking belt. The chances are that
the wate plcked from the Belt will contain less copper than the
mill tailing, The Alasks Juneau mine is the oubstandingexample
of piecking before milling. The grade of the ore was doubled and
the material picked contained lower values than the mill tailing,
One picker removed from 50 to moe than 100 tons of waste from the
ore per shift, While no such ratio as this is possible at 0ld
Reliable it is believed that the grade of the mill feed can be
materially increased. If a men removed as little as 6 tons of
waste per shift, he would pay his wages. Any additional rejected
waste would show a profit. An additional advantage would result in
reducing the size of the mill which would reduce the capital in-
vestment and the amortization charges,



In caleulating milling cost and recoveries consideration
has not been given the possibilities of sorting. It is assumed
that the grade of the ore will be 2,4 per cent copper and that the
recovery will be 83 per cent and the grade of the concentrates 25
per cent copper,

On this basis the mill reeovery will be 40 pounds of
copper per ton of ore, The ratio of concentration will be 12,5

It is estimated that the cost of milling by straight
flotation will be 92,50 per ton,



Water

Water for the operation of a mill at Old Reliable can be
obtained from several sources, The company has a water pemmit
from the Forest Service covering a spring some three miles up
Copper Creek, When the Airzona Molybdenum Corporation's mill

was in operation & 3=-inch pipeline brought water from the spring
to the mill, Some 2100 feet of this pipeline is out and 3400 feet
is in need of repair. The rest of the line is usable. The spring
is reported to have a minimum flow of 40 galloms per minute,

The run-off flow of Copper Creek was caught behind a concrete
dam. ‘This dam is now full of silt to within 2 or 3 feebt of the top.
It would probably be worthwhile cleaning out the dam so as to pro=-
vide a storage reservoir. This could be done with a bulldozer.

During the former mill operations in the distriet the Phelps
Dodge Corp. allowed the operators to pump water from the Copper
Prince mine. This water is now avallable.

Because. of the fact that the Arizona Molybdemm Corp.
treated approximately 300 tons per working day during 1936, it is
believed that there is sufficlent water available to operate &
300«ton flotation mill, :



Smelting Methods and Uosts

Flotation concentrates will be trucked to the
Hayden smelter of the A. 8. & R, It is estimated that the cost
of trucking will be $3.00 per wet ton or $3.25 per dry ton,
This will amount to $0.26 per ton of ore, The cost of smelbting
is estimated at $6.50 per ton of concertrates or $0.52 per ton
of ore, On the basis of a concentrate containing 25 per cent
copper or 500 peunds, the smelter pays for 480 pounds. The
freight, refining and marketing will cost 3¢ per pound of coppers.
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Summary of Costs

Per Ton Ore

Mining (5,00) * $2,00
Milling ‘ (1.00) 2,50
Trueking Concentrates 26
Smelting Concentrates v52
Overhead 1.00
State Sales Tax
Total before Income Tax & Amortization (20%)*
Mill recovery 83 per cent 40 lbs. Copper
Smelter recovery 38 1bs, Copper
Value of 38 1lbs, Cu 38 x 21%¢ (2 384 x 38)* $8,17  (12.54)%
Operating cost 6,35
Operating prefit 1.82
Amortization $425,000 o953
51l.29
State & Pederal Income Tax o 25
Profit per ton of ore 1.0k
Profit per lb. copper 24 Th¢

The main purpose in erecting a flotation mill and
mining and milling 250,000 tons of ore is to break 1,000,000
tons of water leachable ore, After leaching starts it is anti~
cipated that some 7,000,000 pounds of copper will be recovered
in two years ard a total of 10,000,000 pounds in 5 years,

It is believed that the copper recovered from leach-
ing will cost approximately 10¢ per pound leaving¥a profit of
approximately $1,000,000 after leaching for 2 years, * (Underline)
F*w=Peanciled
vhile the mill is in operation, it is proposed to ) parentheses)
drive a tunnel to connect with the Copper Prince and Globe mines
and to have these mines ready for production before exhaustion )
of the 0ld Reliable mill ore, These mines are mostly inaccessaible)
and it is impossible to accurately estimate the amount of leach= )
able ore that they contain, Assay maps of the various levels are )
available and the tomnage of mill ore can be checked, )

(Ag (38)3 (9.8 )% (33)¥ (gé
o) (9.84)% 13%

38,18

2

76 36

L1ho &
12,10 )*
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Capital Reouirements

It is believed that a 250-ton straight flotation mill
built with good second hand equipment will cost approximately
$1,000 per ton or $250,000. The other main items of expense are
listed below:

# pParenthesis penciled

Mill A $250,000 )

Power Line 25,000 )

Mine equipment 75,000 )

Mine development 25,000 ) (%his is now

Water development 25,000 )} all done)*
Buildings including houses 0 g

Prepaid expenses, supplies, etc, 75,000

Working capital 100,000

Total §600 ,000

It is believed thet a very efficient mine and mill
plant with ample working capital can be provided for §600;000,
On the basis of the above, $425,000 can be spread over a mill
production of 400,000 tons of 2.4 per cent ore from the Old
Reliable and 400,000 tons of 2,6 per cent ore from the Copper
Prince and Globe mines, This will result in an amortiszation
charge of $0.53 per ton of mill ore,

(The following was typed by different typewriter: HJL)
Time and Producticon Schedule

—Tf 1s belleved that it will be possible to ereect ard put
into operation a 250-ton mill in approximately nine months. From then on
production should be at the rate of 3,000,000 pounds of copper annually.
In approximately three years sufficient tonnage will have been mined te
start leaching., During this period the Copper Prince and Globe mines will
be made ready for production at a rate of 3,000,000 pounds annually. By
the end of the fourth year the combined production from milling and leaching
will be some 6,000,000 pounds annually, of which 3,000,000 pounds will come
from leaching at the Old Reliable and 3,000,000 pounds from milling the
Copper Prince and Globe ores. '




Conclusions

The development work already done at the Old Heliable
mine if dne today would cost at least $150,000. The greater
part of this work is necessary and of use in the prorosed operation
of the mine,

In the past 25 years the writer has examined & great
many mining properties in the Southwest, No properiy has been
seen that has an eqiidvalent tonnage that 1s developed and so
suitable to cheap mining and milling operations. Breccla pipe
deposits offer greater possibilities than many other type of ore
deposits, The neighboring Childs-Aldwinkle pipe attained a depth
of some 800 feet from surface., At this depth 2 per cent copper ore
was still available, The Lower Tunnel of the Old Relisble only
partially explored the pipe. There are definitely possibilities
of additional ore below this level, There are possibilities that
other of the numerous brecela pipes will be found to contain work-
able ore shoots,

The 0ld Heliable property is definitely more valuable
because of its location with respeet to the Copper Prince and
Globe mines., The three properties should be worked together as a
unit preferably by a tunnel from the 0ld Reliable property.

It is belleved that the 0ld Reliable mine contsins
at least 20,000,000 pounds of (copper recoversblefrom milling and
leaching operations with a profit after amortization of approxi-
mately 7.5¢ per pound,

The writer has an interest in the 0ld Rellable
property. He has made every attempt not to allow such interest
to bias his views as to the value of the property.

Hespectfully subwitted,

*
Parenthesis
indicates
underline
in peneil

(Not signed--This may be a copy of ofig,HJL)

Morris J. Elsing, E. M,
Registered Ingineer
State of Arizona

0OPY/hjl-1/5/57(3) for Shattuck Derm Mining Corp,



(Here Figure 4 - Assay map, 200 foot level,
0ld Heliable mine

Figure 3 eissay map, 100~foot level,
01d Heliable mine.)
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COPP&R CREEK CONSOLODATED
MINING COMPANY

LIST OF PROPERTILS*

PARCEL NO. 1: Those certain patented mining claims

called Fortuna, Good Luck, wedge, 0ld Reliable, and
Gulch Lode designated as Survey No. 4059 embracing a
portion of Seetion 10 in Township &, South of Hange
18 Hast of the G. & 5, R. Bs & M. in the Bunnker Hill
Mining District, Pinal County, Arizona, the United
States Patent of which is of record in the office of
the County Reeorder of said Pinal County, Arizona,

in Book 5 of Mining Deeds, Page 342,

PARCEL NO, 2: Those certain patented mining claims

called Iron Duke, Cuprite, Four Metals, Mineral Hill,
lainbow Ledge, Russet Dyke, Veta Rlca, Grand View,

Iucky Joe, Silver Saddle, Deep Lode, Golden Spur,
Mineral Heef, Jewel, and Vulean Lode designated as
Survey No. 4179, embracing a portion of Sections 13

and 14 in Township 8, South of Range 18 East of the

G. & S, R, B, & M, in the Bunker Hill Mining District,
Pinal County, Arizona, the United States Patent of which
is of record in the office of the County Recorder of
said Pinel County, Arizona, in Book 6 of Mining Deeds,

Page 249.



PARCEL NO. 3t

Those unpatented mining claims locsted

in the Bunker Hill Mining District, Pinal County,

Arizona, the location notices of which are recorded

in the office of the County Lecorder of Pinal County,

Arizona in the Books of Mines and oh pages as follows:

Bogk of
Name of Claim Mines Page
MORNING SIDE 56 199
MORNING SIDE L6 199
NORTH STAR 49 by
NORTH STAR 56 198
GRANITE HILL 2l 582
EMERICAN BAGLE L9 526
FRACTION 56 197
VELASQUEZ 2 409
VELASQUEZ WEDGE 24 583
KIMBRO 22 562
KIMBRO BASTERN 2, 408
PALOMA L 527
WHIPPORWILL 52 453

PARCEL NOo 43

Book of
Name of Claim Mines Page
MINNESOTA L9 532
COPPLE CLIFF 49 533
COPPER RIDGE 49 534
BEDONDO L9 531
JAY BIRD 49 528
HERCULES 52 L51
LONE THAIL 52 L52
MIDDLE MARCH L9 530
CENTER STAR 29 529
JUPITER 49 97
MARS &9 96
VENUS L9 95
AURORA 49 92

Those certain unpatented wining claims

located in the Bunker Hill Mining Oistriet of Pinal

County, Arizona, the location notices of which are re-

corded in the offiece of the County Hecorder of Pinal

County, Arizona in the Books and al the Pages as followss

Neme of Claim

NAVAHCE NO. 1

AMENDED LOCATION

NAVAJO NO. 2
NAVAHOE NO, 3

AMENDED LOCATION NAVAHOE NO. 3
NAVAJOE NO. 4

NAVAJO NO.
NAVAJO NO,
NAVAJC NO.
NAVAJO NO,
NAVAJO NO.

D 0 -3 WUt

Book of
Mines

A
5

A

e o e e DY T
(8

Page

190

L6
300
192

L8
301
302
303
191
30k

1305



PARCEL NO, 5: Those certain unpatented mining claims lo-

cated in the Bunker Hill Mining “istrict of Pinal County,
Arizona, the location notices of which are recorded in the
office of the County Recorder of Pinal County of

Arizona in the Books and at the Pages as follows:

Name of Claim Docket No, Page o,
CC MO, ¢ 18 8
GG No, 10 : 18 9
CcC NO, 11 18 339
CC NO, 12 i8 10

COPY/hil=l/5/57(3) for Shattuck Denn Mining Sorp.



Phoenix, Arizona
September 22, 1942.

r. J. S, Coupal, Director
Arizona Department of Mineral Resources
Phoenix, Arizona.

Dear Mr, Coupal:

In compliance with your request for information on the Copper
State Metals Gompanf property:

The property consists of 20 patented and 23 unpatented claims,
situate in the Bunker Hill Mining District, Pinal County, Arizona., It
is reached from State Highway at Mammoth over 10 miles of road built by
the Company. The Hayden smelter is 31 miles distant and Tucson, the
trading point, is 60 miles distant.

About $700,000,00 has been expended on the property for ex-
ploration, development, construction of 100 ton pilot mill, roads, rail-
road, buildings, water development, etc. During a shert period of pilct
mill operation about 2,000,000 pounds of copper was produced in concen-
trates, which were trucked to Hayden. The property has been inactive
since economic collapse of 1920.

Under the existing strategic metals emergency, the Old Reliable,
cne of a group of 6 patented claims, is of particular intersst. In this
claim there is well developed 450,000 tons of ore, the actual mill re-
covery on many thousands of tons having been 4O pounds plus per ton.

The ore is developed by two addit tunnels, one directly above the
other, and 101 feet apart, and 16 crosscut tunnel, at right angles to drift
tunnels. There are stopes from each crosscut, full of broken ore, and
about 25 draw chutes installed. These stopes weould be of no particular
value 1n any future extensive mine operation.

From the ore extracted in the development werk there was produced
approximately 1,000,000 pounds of copper in concentrates, which were smelted
et Jayden.

The gossan area above the ore is about 147,000 square feet. The
pay area at present developed is about 24,200 square feet and shows about
3,000 tons of ore per foot of depth. The ore, as proved, has been taken for
a8 height of 200 feet. This gives & total of 600,000 tons of proved ore, of
which about 25% is barren granodiorite. In operation, it probably would be
sconomical to sort as much waste as was practical,

Developed ore would permit several years operation at the rate of
500 tons per day. However, available water is sufficient for not much over
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200 tons per day. There 1is unlimited water in the San Pedron River Valley,

8 miles distant.

The old pilot mill was sold and the railroad from the Old Reliable
mine to the mill, with locomotive, gondolas, etc., were junked several years
ago. The only usable eguipment on the property is several buildings, water
system, including pipe line and storage tanks, and a 285 H.P, Diesel electric

power plane in excellent condition.

It is estimated that the property could be operated at present at
a profit of 2¢ per pound of copper produced, bases on a gross smelter re-
turn of lhs¢ per pound, including 5¢ premium.

Because of undertain priorities, the certainty of costly delays in
procurement of machinery, equipment, supplies and labor and the uncertainty
of future labor procurement and costs, no estimate of costs of any future

operation can be made.

The 0ld Reliable claim has developed easily treated ore that will
yield et least 20,000,000 pounds of metallic copper, and has a potentiael

production of meny times that amount.

If it becomes necessary to produce

this copper the operation would have to be something of the nature of a
defense project, under which the urgency of the demand and the amount of
money available would limit the size of the operation.

I trust this summery will be sufficient for your purpose.

Address:
P. 0. Box 1643
Phoenix, Arizona.

JiMn

Yours very truly,

J./%Dﬁ.% = M



September 25, 1942

Mr. 7. W. McDonald
P. 0. Box 1643
Phoenix, Arizona

Dear Mac:
& \
&
Many thenks for your summary of the Copper

State Metals property and I -will say that the information
is quite complete and will be of value to us in giving a
sumuary of the possible production from Arizona properties.

Yours very truly,

J. 8. Coupal, Director

JRC:LP
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