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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

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 

BIBLIOGRAPHY: 
BLM MINING DISTRICT SHEET 741 
TENNEY, J.B., HISTORY OF MINING IN AZ. AZBM 
1927-29, P. 329-333 

DENTON, T.C., OLD RELIABLE COPPER MINE USBM 
R14006,1947 

ADMMR OLD RELIABLE COPPER MINE FILE 
ADMMR MAGMA CHIEF MINE FILE . 
ADMMR U FILES PINAL CU32 (USBM NO 464.2/1453) 
WAR MINERALS REPORT USBM #275 
USAEC PRELIM RECONN RPT 172-488, P 35; 1953 
"AZ ZINC & LEAD DPSTS" AZBM BULL 158 P 56-65 
KUHN, T., "ECON GEOL" VOL. 36, P 512-538;1941 
SIMONS, F.S. "GEOL OF KLONDYKE QUAD" USGS PP 
461, P 162; 1964 

ADMMR AZ INDUSTRIAL MINERALS RPT P 53 
ADMMR RANCHERS EXPL ACTIVE FILE 
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Figure 1. - Location ma.p, Old Relia.ble copper mine, Pinal Co.unty, 
Arizona. 



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 161 ,1972, p. 505,506 
" " July 19, 1974, p. 64 (production) 
" " October 18, 1974, p. 346 
" " 

Mining Engineering, April, 1973, p. 47 
" " Augsst, 1973, p. --10 

Skillings Mining Review, April 21, 1973, p. 8 
" " " May, 26, 1973, p. 22 

" " " January 12, 1974, p . 38 

" " " March 23, 1974, p. 1, 12 -15 

" " " Apri127, 1974, p. 1, 9, 10 
" " " Nov. 23, 1974, p. 10 (gen. info.) 

EIMJ, 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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AJ'W'T I:I.V'7'ERJ..\TATIOAT..A..~ 
;Il!CINI~G CO~~O..RATIO~ 

TSE:AAI NEWS RELEASE 

AMT ANNOUNCES RESULTS OF ITS 1999 DRILLING PROGRAM 

(Monday, August 9, 1999 - Toronto, Canada) AMT International Mining Corponltion reports 
that itl\ LM-1 and LM-2 diamond drill holes are completed and that, in addition to the upper 
Mammoth hreccia intervaJ reported in it~ June 21, 1999, press relea';e, LM-I has intercepted a 
630 foot inlerval (1,730 teet to 2,360 feet) of 1 % copper. The Mammoth-Ked Zone, which i~ 
located within this intercept grades 1.770/0 copper in a 110 fOOL interval (1,730 feet to 1,840 feet). 
LM-2 has intercept.t:d 810 feet (1,790 feet to 2,600 feet) of 0.950/0 copper, including 150 feel. 
(2,250 feet to 2,400 f~el) of 2.02% copper in the Man1moth-Keel Zon~. Sub~tantial molybdenum 
credits, along with gold and silver credits, have been found within the minerdli:led copper :lone!) 
for both LM-l and LM-2, although assays [or these minerals have not yet been completed. 
Copper minerdli:lation in both LM-l and LM-2 holes substantiales a. larger breccia porphyry zone 
at depth in the Mammoth area. Drilling will be ongoing in this area, and it is anticipated that 
diamond dri11 h()le LM-3 will be completed during the week of August 9. At least two or three 
additional holes are planned for the Mammoth an~a. AMT will add a second drilling rig and 
intends to initiate drilling in the American Eagle breccia on August 9 t.o bCltcr dcfine a prcviously 
drilled high grade int.ercept of 1.16% copper and 0.3160/0 molybd~num over an interval of 170 
feel. 

APPOINTMENT OF TWO NEW DIRECTORS 

AM'!' is pleased 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. MI'. 
Hanna and Mr. Gaucher arc nomincc$ of NorshieId Investments and their elect.ion as directors 
fulfills one of the terms of the financing agreement reached by AMT and Norshield. 

Mr. George Hanna b currently president of Intrafina Ltd. and Managing Direct.or of Sopamy Inc. 
He is also a director of a numher of companies, including CanfiCQrp Inc and Palo!' Capital 
Corporation. In addition, Mr. Hanna is a member of the Roard 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 Ofticer of lJynamis Group, Inc. and Chairman 
of the Bo<trd of Sofati Ltd. Mr. Gaucher is also a rnem ber of the Quebec Bar A!)socialion, the 
Canadi<tn Rar Association, and i!\ President of Stanislas Co)]ege. 

Both Mr. Hanna and Mr. Gaucher will contribute a wealth of business and managemenl 
experience to AMT and will assist (he corporation in the advancement of its future linancing and 
stral~gjc growth programs. 

Forfurrher in/ormation, contact.· 

W. Ci len Zinn 
Chief Operating Offieer 
Telephone: (520) 544-&815, Ext. 23 
Fax: (520) 544-8507 



AMT INTERNATIONAL 
MINING CORPORATION 

TSE:AAI NEWS RELEASE 

AMT INITIATES 1999 DRII/LING PROGRAM 

Monday, June 21,1999 - Toronto, Canada AMT International Mining Corporation has 

initiated a drilling program of25,000 feet at its Copper Creek Project for the purpose of 

advanClng resources to the reserve status. This program comln~nceu OIl JUlie 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-l, has intersected 

160 feet, from 130 ft. to 290 ft., of2.23% 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 

Keel Zone. 

W. Glen Z~ Chief Operating Officer of AMT, said: "I am extremely pleased that the 

intersection has confinned and enhanced the Mammoth Breccia, and we are looking 

fOlWard 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. 

F or more information, contact: 

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

E-mail: amtl@primenet.com 
Website: WVIW.primenet.com!-amtll pr99-4 



For Immediate Release: Monday April 26,. 1999 

AMT INTERNATIONAL MINING CORPORATION 

TSE:AAl NEWS RELEASE 

(Apri126, 1999 - Toronto, Ontario) AMT International Mining Corporation is pleased to announce 

that, subj ect to all applicable regulatory approvals and certain other conditions, it has entered into 

an agreement with Norshield Capital Management Corporation of Montreal C'Norshield~) pursuant 

to which Norshicld has agreed to purchn3c 6,666,666 spccial warrants to acquire senior 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 ofCdn. $0.175 per Common Share Special Warrant, 

for total aggregate proceeds of Cdn. $3.5 million. 

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 100/0 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 Of, 

at the option of Nor shield and once the Corporation's Copper Creek property is in productio~ 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 conunon share and the ZO-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 a 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 learned that 39 unpatented claims, 
covering 511 acres on its Copper Creek Project, located in the Copper Creek district in Pinal County, 
Arizon~ 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 tenn plans to develop the Copper Creek Proj ect into an economically viable copper project, 
nor does the Corporation anticipate that the ultimate resolution of this matter will have a materially 
adverse effect on the Corporation's financial position. 

The Board of Directors of MiT 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 Chainnan and Chief Executive Officer of MiT (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. 

In 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 total 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 Corporatio~ having regard to his actions 
and the amount offunds expended, together with the results of the forensic audit report prepared on 
behalf of the Board, the Board has decided to tenninate his employment and position, as mentioned 
above. Dr. Singh has also filed a lawsuit in connection with his tennination. 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. 

For further information, contact: 

W. Glen Zinn 
Chief Operating Officer 

Telephone: 
Fax: 

(520) 544-8815, Ext. 23 
(520) 544-8507 

:;ODMA\PCDOCS\ooCS\699569\3 

- 30-



Attention : Mason Cog , . 
( Page 1/4) tjJv.. ~_ 

Arizona / f Mines and Mineral Resources 

&;,,4"'- t1I\J~Ct 
-orJ7;l,. 

AlYfT INTERNATIONAL 
MINING CORPORATION 

TSE:AAI NEWS RELEASE 

AMT ANNOUNCES EXPANSIONIUPGRADE 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 
last twelve nlonths at its Copper Creek (Arizona) project has enabled the Company to increase its 
estimate of the shallow sulfide (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 to increase its estilnates of annual copper production and 
mine life from the breccia deposits by about 50%1. 

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

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

5 Inillion tons grading 2.00% copper equivalent are now c1assified as measured 
and indicated resources ; and 

28 Inillioll tons grading +2.00% copper equivalent arc now classified as inferred 
rCSOIDces. 

In a.ddition, five porphyry targets have now been identified by magnetic and geochemical data as 
well as by diamond drilling. One of these porphyry systems, the Anlerican Eagle~Lower Creek 
zone, hosts a total of300 nlillion ton~ ofmea~ured and inferred resou:ces grading 0.800/0 copper 
equivalent grade. 

The fieldwork that resulted in this increase/upgrade included ground magnetic, radiometric, 
geochemistry, orthophotos and detailed geological mapping, with particular empha~js on 
geochemical factor analyses. The first phase evaluation has produced over one dozen additional 
breccia pipes for expam;ion of the resource and reserve base. The most significant conclusions 
dravvn from this program are: 

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

NOTE: Copper equivalent ~,.adt::s ure expressed on the ba.~i." of a coppe.r price of US$O. 75 per pound and (1 

molybdenum price uf US$4 per pound. Nn credit has yet heen given/or comained gold or silver. 



AMT International Mining Corporation (Page 2/4 

2. Drilling has so far identi fied twelve of the 500 breccia pipes as significant mineral 
reSOurce targets . 

3. Additional Ininera1i7.ed hreccia pipes have been identified near the infrastructure planned 
for the initial stage production scheme. 

4. The 1998 drilling progranljust completed has confimlcd the effectiveness of AMT's 
geological analytical techniques using geochemical, radiometric and magnetic, together 
with detailed geological mapping. 

AMT ha~ to date developed six high priority targets (shown on the attached map) that have ore 
grade mineralization, confinned by drilling. The Company will begin an expanded drilling 
program this faJi 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 result~ of the recent drilling program at the six highest priority targets: 

KEEL 
The Keel Zone is about 600 fect below the Mammoth (fonnerly Creek) breccia and hao;; been 
intersected by seven diamond drill holes. 'fhe significant mineralized intercepts arc 2.28 % 

copper equivalent over 160 feet in Hole NE-6 and 1.79 % copper eq ui valent over a 190 fool 
interval in Hole VIX28-2. A drill indicated resource estimate of 5 million tons grading 2.000/0 
copper has been established fot' this deposit. 

AMERICAN EAGLE BRECCIA COMPLEX 
Copper mineralization hac; heen intercepted in two holes; the significant intercept is Hole CU-2, 
which has an interval of 180 feet grading 2.580/0 copper equivalent. An interred 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 1.100/0 copper equivalent 
in Hole MB-2a and 190 feet grading 0.83 % copper equivalent in Hole MB-l. A resource of 1.5 
to 2 Inillion tons grading + 1 .000/.) 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 signi ficant nlineral 
intercepts are 320 feet of 2.60 (% copper equivalent in Hole CP-3 (Copper Prince), 130 feet of 
2.50 % copper equivalent in CP-l (Copper Prince), 122 feet 01'0.96% copper in Hole DH-ll 
(Giant) and 130 feet of 1.80 % copper equivalent in l-.lole G4 (Globe). An inferred mineralized 
resource of 2 to 4 million tons grading + 1.500/0 copper equivalent has been estinlated ror these 
breccia pipes. The top of these three breccia pipes will be amenable to open pit mining. 

2 



AMT International Mining Corporation (Page 3/4 

OTHER TARGETS 
Other important targets identified by factor analyses (geochemical, radiometric, magnetic and 
detailed ntapping) and tested by drill holes are: North Childs (Drill hole CA-2R) intersected 60 
feet grading 1.53% copper only, Rum (Drill hole Rum-I) intersected 90 feet grading 1.65 % 

copper equivalent and West Mammoth target tested by two drill holes and a geophysical survey. 
or importance, the Un Named breccia (Drill hole UB-4R) intersected 210 feet grading 1.0] 0/0 

copper equivalent, including 80 feet containing high gold values of 1.5 grams per ton (0.044 
ozllon). 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 RANCl-I PURCHASE 
AMI 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 AMI for its Copper Creek Project in Pinal County, Arizona, 45 miles north ea~t 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 
mineralized areas owned by federal agencies. 

COPPER CREEK PRODUCTION PLANS 
AMT is focussed on becoming one of the lO'we5t cost copper producers in North America. From 
thc 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) cal)h costs below 50 cents per pound over len years of mine life. 

For jilrLher 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.comi-amtll pr98-5 
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Copper Creek Project 
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Attention: Mason Cor iin 
Ar izona . ,t~,P' Jf Mines and Mineral Resource~ 
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NEWS RELEASE 

AMT International Mining Corporation - TSE: ... ,t\AI 
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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-gradc gold. copper and molybdenum. Assays 

fTom onc surfacc rock-vein sample have produced gold values up to 16.1 g/t (one-half an ounce per ton), copper 

values up to 5.520/0, 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 Hole UB-4R had an ore grade interval of 160 feet at a depth of between 300 and 460 feet, of 0.590/0 

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-eva]uation, surface samples containing highly anomalous values of gold copper and moly 

were collected in an area of approximately 900 feet by 1000 feet. Wh i]e 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 

0.1 g/t gold - an extremely high result. The 80 samples averaged 0.06g1t gold, 0.17% copper and 0.0 I % 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 comprise$ a complex of seven breccia 

pipes, multiple porphyry intmsives, the intersection of intense east-west trending strucrural systems with a minor 

N200W 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 minerali%ing 

system at shallow depth. Specifically, the Holly Zone is interpreted to represent a shallowly buried (± 800 feet), 

multiple-phased intnlsive copper-gold-moly system emplaced into a strucrurally prepared trap. The associated high 

gold content could be on the system's perimeter and/or in the core of this system. This high-grade gold-copper­

molybdenum system is the first discovered in the district. Given a ~urfacc area of900' x 1000' and assuming a 

thickness of 1000 feet, consistent with other known sy~tems 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 nlrther 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 progra111 to further test the zone. " 

For more information contact: 
Dr. Kushal Singh, Chief Executive Officer 

(Ext. 1) or Glen Zinn~ Chief Operating 

Officer (Ext. 2); 
Telephone:(520) 544-8815 
Fax: (520) 544-8507 

E-Mail: amtl@primenet.com 
Website: wWw.primenet.com/-amt1/ 

Forbes Wes4 Investor 
Relations 
Te]ephone: (416) 413-4608 
E-Mail: 
fwest@hil1andknow)ton.ca 
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JJlIIATIATG OORPORATION' 

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 
confmned that AMT has earned an undivided 50% interest in the Copper Creek Project 
by maIdng exploration, administrative and other qualifying expenditures totaling three -
million dollars ($3,000,000) and delivering a feasibility study in such fonn 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. . -M 
AMT President and CEO, Dr. Kushal Singh, said, "We are very please<! 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 Manuel 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 ajoint 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 iILthe 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 linn, Chief Operating Officer (ext. 2) 
Telephone: (520) 544-8815 
Fax: (520) 544-8507 
e-mail: amtl@primenet.com 

Forbes West, Investor Relations - Telephone: (416) 868-6666 
AMT website: www.primenet.com/-..amtl/ 
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'fSE:AAI 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 to the development of Phase 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) ror 

review~ which, when approved by BHP, together with BlIP's acceptance oj' 

expenditures of more than the required US$3.0 million on the BITP portion of the 

property, fulfills AMT's conllnilment to earn a 50% joint venture ownership interest in 

RHP's Copper Creek properties. 

The Copper Creek Project is comprised or li ve contiguous properties covering 

approximately 6,000 acres. These properties includc the joint venture property with 

BHP9 ajoint venture property with Phelps-Dodge Corporation, a 100% AMT-owned 

staked federal clainlS property, a purchase option on a. 780 acre hOlnestead ranch property 

and a. prospecting permit on state lands-

Phase 1 of the Copper Creek project involves the open-pit mining of the Old Reliahle 

surfacc lea.chable deposit and thc underground mining ofthc shallow sulfide ores of the 

Childs-AldwinkJe and the C.rcck breccia deposits. The surface leachable ore will be hcap 

leached and processed at an SX-EW plant to be constructed by AMT 011 its ranch 

property. The shallow sulfides will be mined using blast hole stoping methods and the 

ore pre-concentrated by means of heavy media separation and thereafter treated by a 

flotation plant to be constructed at AMT' s ranch property. 
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TI1e Phase I feasibility study, which is based on total mineable reserves of 11.4 million 

lOllS averaging l.3'Yo total copper (2.9 million tons of leachable reserves at 0.93%. total 

copper and 8.5 million tons of sulfide reserves at 1.42% total copper) and is derived fron1 

information obtained from over 100 drill holes, confirmed positi ve economics at a 

production rate of2,000 tons per day of leachable 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 except financing). 

The total estimaled pre-production capital cost of placing the Phase I shallow sulfide 

reserves into production is US$40 million. The capital cosl of placing the leachable 

reserves into production is estimated at US$12 million, which amount is expected to be 

funded from future cash flow. 

Phase 11 of the projecl involves the delineation of further leachable reserves on the total 

6,000 acre property a5 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 exploration and developlnenl of known and indicated 

large hybrid porphyry copper systems, commencing at a depth of approximately 2,000 

(eel helow the surface. Exploration, including 44 diUll10nd drill holes completed to date, 

suggesl'\ the presence of multiple Jarge tonnage hybrid porphyry copper systems on the 

Copper Creek property having the potential f(')T copper grades averaging in excess or 
0.9cYo, not jncluding credits for contained molybdenum, gold and silver. The mineral 

resource delineated by AMT to date is 301 million tons at 0.750/0 copper grade. This 

includes 80 million tons in the indicated category, and 221 million tons in the inferred 

resource categ()ry~ as defined in the Australasian Code. Pre-feasibility engineering has 

been carried out lL'iing 60% of these geological resources at 0.90/0 copper grade to 

produce over 200 millions Ibs. of copper per year. 

The Phase 1 fea.sibility study has been completed to industry standards for reserves, plant, 

infrastructure and mine design as well as economic evaluation with the assislance and 

review of independent consulting JimlS including: The Winters Conlpany (permitting, 
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flotation plant design, environmental issues and economic evaluation); Western States 

Engineering (engineering design and cost estimation lor the heavy media separation plant 

and the leaching project); Mountain States R&D International (metallurgical testing and 

now sheets); Cella. J3arr Associates (roads, water and power)~ BLM Engineering (mine 

planning) and Golder Associates (rock Inechanics). The feasibility results were then 

reviewed and audited by The Winters Con1pany as to mineral resources and ore reserves 

and Belue Dolbear & Company Tnc. ao;; to mining, infrastructure and processing. 

The Phase 1 feasibility study is currently being reviewed with UHP and financing 

alternatives for i Ls implementation are under consideration. 

For forther injiJrmation, 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(a)primenel.conl 

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

AM'!' website: www.primenet.com/-anll1/ 
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Attention: Mason Co~ · 

Arizona u~p~, of Mines and Mineral Resources 

(Page 1/2) 
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:ntCI~I:lt;TCX ~~~O~7"IO:lt;T 

TSE:AAI NEWS RELEASE 

AMT Announces Results of Recent Drill Program 

(Toronto. Ontilrio, November 24, 19S9) AMT Intemational Mining Corporation is pleased to 
::mnnIJnr.A thA rp'~lJlt~ of it~ rP.r.p.ntly r.nmplp.tArl rlrillin{} rrn{}i,lm ~t its Copper Creek property 
lo~~t~d in Pin~1 County in ~outharn Ari.zonQ, USA. Tha progr2m ~O~Mol'l~~d On June 1, 1 ggg and 
WiJ~ completed on October 20, 1009. A tobl of 26,886 feet of core drilling W~$ completed in 12 
holes that explored two of the Company':5 primary target:;. The two targets are known as the 
Mammoth-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 thg eight drill holes for 19,539 feet (LM.1 through LM.8) ~t the Mammoth.Keel 
Zone ore 0::: follow~ : 

Mammoth/Keel Zone Drilling Program 

-------------------_ .. _ ................ . .. .. " . . ..•. -

Drill Intercepts 

Drill Hole Interval (footage")""· - Length (feet) Avg. Cu% Avg. Mo% 
~L:-:M:""':'--:::1---- ' .' ··~"";";1~, 7~3-:-0 ~to-2=-,~36~O~+---~6:-=3-=0:-' ---::-+--~1.ob;..:o/c;-0..: ~-~--.;".,;~O.Iil..:.O~31;.;.,;o/c~o~---f 

;------:-;n-c":""'lu-=d-es-t----:'1-=, 7:'::'6
A
O -=-to--;( 890 .... 1~3:::::_0'---+--_:_;1.~8=-=1 0:7% __ +-_-::0-:' 0~2-=1-;::%_--t 

~ '--· · "Also includes 2,160 to 2,250 90' 1.12% 0.133% 
+-~---~-~-------+--.- . --.~--+--~~~~ 

1,800 to 2,600 800' 0.95% 0.029% 
1,800 to 1,940 140"· 
2,2~U to. ~,4UU 100' 

.. ... 
1,860 to 1.920 60' 1.02% 0.008% 
2,240 to 2.3-10 100' 
2,240 ~ .21200 40' 

1.20% 0.036% 
~-----:---:-~~~~~~~~r_----~----- ·---~1~.9:-=3~%~--+---~o:-:,o~e-=o~%--~ 

--:..-----t-------------+----- ... ... ------+-------------1 

1,990 to 2,060 
.. 

70' 
------=~---_+_--~_==_--" . . +----=-=~:_:__--__i 

~ ____ ~;__---1-.3-0-%---~-__ 0~~1~ . . --
- ----+--"':'-:-'-------r--~;----~. .-

No Significant int~rVa-,. . No assays No a.s~ay~.,,_ 

-.---t---~-===~-__t_--__:_":7"~- .. 
2,070 to 2,140 70' 1.02% 0.014% .-+--.:...-----.:...-___f------.. --+----~.;;;;..;.,,;.----+--------:------t 

----~~~~~~--_:_-----1-·--~------+--~------~ No significant interval .. ~o assays No assays 
----~--~----------~---

1,790 to 2.980 1,1HO' 0.77% 0.0160/0 
~;",:,,;...::....-~-:-~-+--:::2~,3:-;;:9~O'7"to:-:2~t;:-55;:;O:;--r-----:;1jt;6;nO:;-, ---.'t. - , .67°/0 . 0.053% ._ 

~~~~~'L:.:.:,4~1~O-:.tO~21~o7.1 O~;--==--=-~1«O~O~' -_-=-_. -'---- _. 2_.2_50Jc_6 __ "--- 0.069
% 
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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% 

880 to 970 90' .... ' "'-O~84% _ .. -0.0 f5'o/~- , .. .. 
. .. 

AE-2 900 to 980 80' 0.63% 0.199% --.. ---...... _-
'-AE-3 No significant interval No ass'ays .. . ~ No'assa'ys . .. 

- ' .... 

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 AMTs 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 pr99 .. 9 
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STATE OF ARIZONA 

DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING. FAIRGROUNDS 

PHOENIX. ARIZONA 8!5007 

602/271-3791 

OLD RELIABLE of Ranchers Project 

October 4, 1976 - At a conference with Russian delegation. Mr. Bhappu 

of Mountain states Engineer provided following information. 

Old Reliable had 4,000,000 tons of ore at 0.8 0 In 22 months of operation 

1.5% of the copper was recoverede The project was shut down reportedly due 

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

However, four problems were becoming serious: 

1. Poor internal solution distribution. 
2. Channeling and large unbroken masses of ore~ 
3. Leach solution carr,y insufficient ferric irono 
4. Iron solids precipitating in certain areas inhibiting 

circulator,y (Jarosite?) 

BY: John H. Jett 
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}1re Ell is Eli .Nicflo.LS 
.~12 East Garfield StTieet 
Pho en 'ix 4, Arizona 

tJea'r' f.l rtJ Niohols: 

(Jtzlu BJ 1961 
.!Pi 1 ~ 1 ~:J56 2 

Thank 1:/07). for· you,,,, .1ettertof t17j,l1/ 6, 1961. 
'1'h e cop U 0 f 1 e t t e T' fro m t) ao k bean J{.?, m i cit e Ni n e S I 
Oar-cZner", Colo ratio,; written bU herle I, Zweifel, dated 
Jill U 2, 1 9 61 , is roe'tv>rn edhe r'e lv i t h. ' 

It is .. our opi;? ion that in oroe" to accomp­
lish .L~fr$ ZZveijel;8 obJeotive it ~tl1 be neoessary to 
find a porous saftds·ton,e in (j)l unbroken and o"f"iiginaJ 
stat e WL thou t fer).).'] ts 0 T' 31 ips (j 

.. 
. ~I e t.,..i eel tole ac h in p 1 aC e the 01 d Re--

1 iabl e oopper ore zone at Obpper G~eekJ Fit}Jllter Hill 
l'-:'i n i ng Dis tric t, PindJ . (Joun t ;t;, Arizona, and the at~ 
tempt LJas a .la:il1Jreti The rJ~pe~ty . has 8 ~n.ce been 
sold to a 1 arg8 copper- company, lJhich is nOLL) drill ifJ.(l 
the a~ea. 

sc 
"f.p'C/dm 
Ene e per- 1 tr~ 
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DEPARTMENT OF MI~.~RAL RESOURCE:.J 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

COPPER STATE METALS CO. Date September 22, 1942 

District Bunker Hill Mining District Engineer 

Subject: 

\J ' 

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

The property consists of 20 patented and 23 unpatented claims, :8i tuate 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. 

Above $700,000.00 has been expended on the property for exploration, develop­
ment, construction of 100 to-n pilot mill, roads, railroad, buildings, water 
development, etc. D~ing 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. 

w 
Under the existing strategic metal'S emergency, the Old Reliable, one of a 
group of 6 patented claims, is of particular intere·st. In this claim there 
is well developed 450,000 'tons of ore, the actual mill recovery on many thou­
sands of tons having been 40 pounds plu~ per ton. 

The ore is developed by two addit tup~els, one directly above the other, and 
101 feet apart, and 16 crosscut tunnel, 8.t 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 B~uare feet. The pay area at 
present developed is about 24,2.00 square feet and shows about 3,000 tons of 
ore :per foot of depth. The ore, 8S proved, has been taken 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 opera.tion, it probably would be economical 
to Bort as much waste as was practical. 

Developed are 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, 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 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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COPPER 'STATE,.MEI'ALS CO. 

f~ d-;J:b 

1 /d--~j ¥"2-

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 return of 14~¢ 

per pound, inc~uding 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 cost:s of any future 

operation can be made. 
t · 

The Old Reliable claim has developed easily ;treated are that will yield at 

least 20~OOO;OOO pounds ,or metallic copper, 'and has a potential production 

. of many times that amount. , If' it bec6me~': necessary to produce this copper 

the operation would have to be something 'of the nature of a defense project, 

un.der which the urgency 'or the demand ap.d the 8lllount of money available 

would limit the size of' ,the operation. , ' 

I trust this ' s urmnary,··Wi.ll be , suf'fic.~ent for your purpose. 

, ; 

, , ~' 

1,10 

.. : .... , 

,. ' 

" 

' . .. ' 

..... .'. ," 

" 

"-, 

, " 

. 
. ~ 

. ,Signed: J. W. MacDonald 

" r-", 

, \ 

, ,' . 
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'OOP.PlIR STM.E , VBTALS. 00 •. , 'Pinal Oounty, Ar izona. 1. W. MoDonald t 
LfUsee ~ Plioentx, .bIZ:0118. . 

In this property there are 450.000 tons of ore d8velop8d~~th a 
, . . ' . ' . 

r.co~rablenlU8 of ' ~ copper, according to records and rap~rt~~ 

Bllttici.llt water is available with which to operate e. 200 toni 

treatment pl811t • !'be lessee does not haTe funds to , inctugerate a pro-

grea o~ the m.ap.1 tud.e ' required tor operat ion, and due , to the marginal 

pro:t'lt possibilitie. it is doubtful that pr1yate oapital would interest 

i tsel~ in such an eJlterpris8. 
, '. 

It' the program. was properly sponsored it 1s beli,eved tha.t 240,000 
I , • '~ " • 

poun4s ot copper cOUld be produced per month. This on the ' basis ot a 

Report by Earl F. Hastings, October 9, 1942, to Copper Branch, War 
Production Board. 
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HARMON E. KKrES 
OhEnnioal and Metallurgical Engineer 

To-
l1£r. ~f.J. lUI $l.ng 
95 Camina Espa.nol 
Tuoson, Arizona 

Ql3JECT. ," . "' ,i 

506 East Culver Street .. 
Telephone Alpine 3-5909 
Phoenix, Arizona 

July 16, 1953 

The objective was to form:ulate anopinioTl of the teasibili ty of 
the propos .. d leaching program at the Old Reliable MinG, situa.ted in Pinal 
County" Ari~ona. 

On .. July141 19~3,a . one-day £1$1<1 inspection ot the a~ve prop$fty 
was mad. in company with ~w. M. J. li;l$l.ng, who conducted 'the undersign" over 
the ground and into th$ 100 ft. level tunnel .. inelltding various drifts and 
the UBig stope n where samples wer$ taken tor inspeo\1on. Particular note 
was made of the pyrite and copper Enllp.hid$ s,ss€H:d.at1on, with att~ndant 
oxidation effeots. 

Nt). Elsing . explatned the pJ"-opos$d leaching program. In D:v1e-t, 
this proviciasior underground leaching of bro~~ ore, preoip1tati..on nth sorap 
iron such asca.n$, tnlxmg scrap iron d1$Card.f~rtou$$ulphate $olution with 
mak~llP oommercial s.ul.phuric acid and water f pumping this leach1ngsQlu.tlon 
onto b~ken ore in st.-opes with a maxhn\Un $tatlc 11ft of aoo-u.t 1;0 It., .and 
colleoting thecop~-r .. b$ar1nl$ solution in the 100 ;f't~ level tunnel, .from. 
where it i$ to be piped to the topper pneipitation t .9J1k$ near the tunnel 
portal.. 

$ttrfaee QbsEJrvatiQu$ wer$ made of t.he nearby terrain, particularly 
the . bed-rock and talus . in th~ oanyon . adjaeent the. main tunnel portals, as 
well as the pn>pQ$$dsitea £:o.:r thee mill and tailing$ pond. 

On returningr~om the mine, the mill equip!fl$nt at Tiger, which is 
availabl$, was. looked over. 

The following reterenees served as background on character Qf Old 
Reliable Mine o~ and metallurgioal teste to date • . Thssewere 5Upplied by 
Mr. Elsing. 



1. U. 3. Bureau of Hines RI 4006, f~eb .J 1947. 

2. Ore te~rting reported by U. S. Bureau of Hines, Tucson; 
Ari~. Burt.;au 01: ~1inesJ and J1: .• V. Given; i"onnerly of 
At. Anthony l1ine & Develorment Go. 

3. CrJ.aulations by lliIr. Elsing on proF>osad mUling and 
leaching programs. 

In addition t.o the above, reference is l1lade to U. S. Bureau of 
ML~es . Bull.. 321, . n InnO'ni.i;;iona in Hydrometallurgy of COPpaI', Eanploying 
Il'artie Sl.tlphate~~ulphuric Acid". pages 48-,5. This deals with operl­
drs-inage leachL~s Qf chalcoQ:i:t.·e (}):'I$ at Castle Dorne, Arizona, l1fith $p$eie.l 
re£~rlilltH~e · to $tt~~et ~f (t:Ml$h:1ng size on leaching rate, and d~gree of 
regeneI-ation of i"'€lrricsulphate Ll1 the or¢; oolumn. 'ibis is ra.f'erred to 
a.s It$1,h No it 4. 

Di:nC'Ussion is ba3ed en -the above iutonnation and is 11111iteo. to 
the lea.ohing aspects. 

ft. Obs$"atio~..e at the ~operty agreed with intonnation 
given in the reports. 

E. Calaalat10ns in Item No. :3 'tJfe:r~ checlced, fJ.nd basis fo·r 
these eueulations noted. Although the scop~ ot this 
repol'itpreeludes i ndependent cheCking of $(fIte details 
on these ba.sic oosts, yet figures appear reasonable. 
t:Phe minor variations from Mr. Bl$ing ' $ $st,imatee whim 
th,E) undersigned might suggest ~~ of QQamp011sat,ing 
nature. It is believed the. t th$ QVerallesthlate is 
conservative and sui ta.ble :tor present needs. 

c. Hater $ol\\ble copper was found in t.he szam:ple frQlJl, the 
broken ore in the top of ~"'e tlJ3ig Stop$tl. 'tnis indi­
oates natural oonv~;raion to copper $U.lpllS.te, which 
prove$'t.h~ ore to b$ acidic in cfi..ax'aeter. Actual ac:td 
con$ur~lptiQn lrd€ht, therefore, be less than theoretical 
1.541bs. H2S04 pili~r lb. Cu. 

D. Pyrl to was noted, both in the norma.l ora, and in the 
fringes attn e edge of"h he pipe . This will s~ppl$m.ent 
both acid ann ferric sulphate, by deeompQsit1on when 
W'¢\t$r s()lutions are added to th$ brok~n o.re. 

E; . r"'e:r-rie sulph~te is needed to leach copper sulphide. 
It can be regenerated in th~ broken ore by returning 
scrap iron discard solution t~'ith sulphur1 .. c acid. or 
by lttiniminng acid addition, the £errou$ '~; sulphate rna:; 
orlili{~ an.d hyd.:rolyze in the broken ore ZOl1$, result­
ing in regenerated acid and deposition or h3"drated iron 
oxide. Thus t by proper control Qf leaohing solutioM 
added to broken ore, e1 ther £e1"1:,10 sulphat~ or sulphuric 
acid may b e regenerated in the l$aal ing cyele.. This i s 
an asset to increasing speed and lowering Qost of lea-chi.ng. 
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F. nefe:renee to· It$11L No • .. l~. ab-~, ~how$ that Cmltle 
Dome ox'e, et'U:Sbt<i to 2H m~ $l.ze" g&""$ lee.eh:i.n~ 
enr&ct!or~ of 56.8 parce11t 1.11 13 de.y-s, simulating 
h0aPQ;r stope l~oh1ng condit1.bJ;l$, but using acid­
ified ferric sulpha tc. Similar ore, cru.ahed to 1/$0 
~um $i2$, gave . copper oodiractiol1 ot 6g.9 . pe~ 
cent in t11$ same time.. 

it ul"'ge portl~1'l of the ore in t.b:e uBil,; . stop$ H was 
!~t$d ·.to be . la.ss then 4u s1~f\ • . By i.ntroducing ierrie 
$Ulphl;l.t~ an4 &.:41d in propEl.;r ~()unts, it 1 :$ believed; 
that ore in the HB!g Stop$" ma.y b~ lee,¢hed ad:. a !Wob 
b " ii:!it'A ' " ""n J • .... 4o'!..__ ... :' .. . i '·· " .!" . " ~"\"I" ",,1 "" '.1 •• 4.,: ~v.I " .iaG' ' ~r,.~~~ W~4 gJ..ven ~ 11 Ll'll·. li\J;.SJJl.g S C~~~y.J,.w(a$. 

In t~e,t I a.eQPper $~1;,)!a.ctton ot50 pen~nt in the 
.f1nt year, &1d tan &udiUona.125pt:rc.ont,. i.n the, 5~fOl'"1i\ 
year, s~e1n reaaoMble ·toe~eet on he.ais oX" what has 
be\$n danonstre;t~· ;on ra the'l~ ' $im.ll~r ore. 

fll1~ unae,rsigil.$d b0·li$v~$ that ab()'Ve the 100 it. lewl 
theQ;d.dized. copper in this Q;tt$ may hfJ 0,£ ,9.. nw~tu.d~ 
to warrant a. l$a.(fh;L:r~ Sf.lcep ill the m;Ullng ox'e treat­
nteni, if the r~gular m.1l1 re(t4)verJ cb"O);)s appl:'~oiably 
belw 80 :Pe"entdu$ wOlddu~d copper loss. 

The· unt&fjrsi~p:1t~d ,also b~-Jj",iE!tvuS that 'be canlon~ on 
bo,th . 51d$$, adjacllmt t.o the main tunnel, tiJt1Werrs 
!»s&$i'bi11t1es tor tSuoeesstu.l leaeh11'lg of dunps &$ 

suppl~nt to the m:U.1. ~lill sl:i:.mes could 00 us~d 
t,c seal the ground. 00 14nl,eft th$$~ dumps would b~ 'built. 

I. A sample aaloulat,ion is given belpW', as ba~d.$ tQl'& 
s1~. of 1~lUtW plant eq\d.pmM.t for undeJ"grcRmd. 
l$,aching. 

tr~'>rmage i..'tl $ tQ.~ 
T 'hd ~o· . .,.,.~ .. : " 't'i '¥'ffu :, .; . .t. ...... "'" 
U~;fl~ . ~ ,P}J~4- 2.:"~;' 1- l.iV.A: 

Lbs. eo.pper in stopt£ 

Extract!on~ 1953 and 1954, 1, mor~h6 
n perr day 1/456 

Solution, at 1 pereent cQPpet' 
H gal . per m.:L"lute 

50;.000 
52 

~~,600,OOO 

No. 1 Est. 
~2.Ptt~ 

39fJ ,<)00 lbs. 
S56 lbs. 

85,600 lbs. 
7.1.3 

Ho. .2 $$t. 
~Qp!~emt 

1;'00,000 lbs. 
2,$" lbs. 

2$;,000 lbs.-. 
2'3:.7 

If th~ ferric $ulphate, produoed a.s aoov,¢ irldicatoo, is not 
aceque.te to furnish th(~ required extr&ction ~ate ShO\¥1l it"1 No ~ 2 ¢stl­
mate, this can be $uppiemmted by contl~llE.~ addition of air and 
sulphur dionde to th~~ fe~$ ~lph~.tlti solution rejscted rr¢!rt~ the 



preCipitators. DetwSQn thl,.$ may be 6Uppl1ed if inter$s\ warrants. 
N$'ceasary acid also could be _uppl1«1 'Pythia prooessj probably at 
COstt of $20 ... $45 per ton $qui valent 100 parot)nt H2S04' 

The above isof£ered 'as an indication Qt' flAw relationships 
in a .50,,000 ton stope. Howev~:rt this report d,oes not d.eal with 
leaching pla.nt design. 

OJ NGLUSIO~j .... ,-- : .. .. .. .. . .. . .. . 

F);"om COlls1dt)tat1an $ . pre S~n.tM above. t he undersigned believ$s 
that the' stope leaoh:tngpro,jeet, $$ o~tlilled by }Jlr. M. J. Eleing, js 
te)ehrliealll and ¢(J{)noroieally .$Qund. 
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REPORT ON THE OLD RELIABLE ~':lINE 
COPFEl{ CREEK CONSQLIDA'l'ED r;UNING GO. 

BUNKEE HILL MINING DISTRICT 
PINAL COUNTY, ARIZONA 

November 1951 r.rI. J. Elsing, E. M • 

. Property 

The Old Heliable group consists of .5 patented mining 
o18,lms. The company also o'llma some 30 unpatented tain1.ng claims 
and also the !uneriean Eagle group of 15 pa.tented claims. All 
of t.he q.bov~ claims are in one contiguous group. 

Location 
~ . I · · - • •• • 

The property is situated in the Copper Creek section. 
of' the Bunker Hill mining district~ The Old R~liable mine ~s 
12 miles east of the town of ~,1:a:nJllloth by road and a,pproxlmately 
14 mile s from the San r;lal1uel mine of the Hagma Copper Go. From 
the Old Reliab;Le mine to the A. ;3. & R. smelter at Hayden it is 
approJtiJnately 3.3 mUes of l'>lhich 2l miles is over a paved hight-ray. 
After the constrtlction of the propo$$d :r~ailro~,d to the San ]i,[an:uel 
rn:i,.ne the distanoe to the railroad will be appro:x:tmately 12 nliles. 
The El Paso r·latut"eli Gas Co. has a gas main at the San MAnu.el 
wine and electric power is available at 1!runmoth. it power line 
SOfie 10 miles in length lt4"ould provide power for operations. 

Development 

The Old Hel:.lable has been developed by tv.lO tunnel levels 
100 f~et vertically dtstant.. 'rhere are approxirJately 2600 feet 
of" drifts and c roS$outs on the Upper f1.unnel level and 1040 feet 
on the Lower 'funn~l level • . A raise from the Upp$r Tunn.el to the 
surface is 260 feet in height and there are tl'/O, raises 100 feet 
~ach between th e Upper and Lower . TunnellS, making a. tQt8.1 ot some 
4100 feet of development 'Work. This foota.ge does not include 
many stope raise$. 

His tpT'Y . andProd:ttc.tiQl1 

'There 1rlaS considerable activity in the distriot from 
1908 to 1918. Dut'ing this period ore was milled fr:)m the Old 
Reliable and i\merican Eagla mines. Front 1933 to 1935" the Childs­
Aldtv"inkle clai.ms adjoining ,the Old Reliable were operated by the 
Arizona r'~Qlybdenul1l Corp~ . ~ome 329,,900 tons · of ore were milled 
~rith t.he recovery of 7,000,000 pounds of MoS2and 6,000,,000 
pounds of copper. Maximum production \lIaS reached in 1936 Vvllen 
87,021 tons were milled. It is estimated that production during 



this period was approximately 300 tons per working day. 

The produotion 0 f the Old Heliable mine is unknown but it 
probably lva.S some 700,000 pounds of copper. 

O:r~ Reserves 

1'3J reference to l:;'igure 3, it vrl.ll be seen that the 
boundaries of the Ql"ebody on the Upper Tunnel leVel have been 
defined on the north, east and west sides. Additional develop. 
ment to th.e south may add considerable ore. The calculation of 
the ore aetue;lly blocked out is given as folloVJs; I 

CALCULATION OLD HE'LIABLE: ORg .RF~$ERV1~S 
'.' . .... ... . -...-' ................ ,.. . ...;;. ~ ......... ~ ................. ~ ......... ~-

Area 100 tunnel level 
Average grade 713 samples, copper 
Average grad~ b~~ano$d 
Heigh't above level 
VolUme above 100 
Tons abov® level a't 12.5' ell. ft. per ton 
frons extracted in drifts and s1:Jopes 
Net tone abov~ 100 le'vevl @ 2. 6% 

Area 200 tunnel level 
Average grade on 200 level, copper 
Average gra.de balaneed on 200 level 
Heigh t 100 to 200 
Avet'age ar$a 100 and 200 
Volume 100 to 200 
Tons 100 to ZOO at 12.5 eu. ft. per ton 
Tons extracted in drifts and stapes 
Net tons 100 to 200 le'V~,l, 
Grade or~ 100 to 2)0 level 

(rotal 100 & 200 levels 
325,000 tons at 2.ll:>76 copper 

.36,48$ sq. ft. 
2.7)% 
2~607b 

ll.) ft. 
1,568)9S4 cu. ft. 

125,500 
20,000 

105,500 

19,536 sq. ft. 
2.19:~ 
2.00% 

100 ft. 
2$,012 sq. ft. 

2,001,200 cu. ft. 
224,000 tons 

5,000 
2l9,000 

2~4 ;g 

It is believed safe to assume that above the J...,Ov,Ier Tunnel 
level including the proD8.ble extension to the south, there are 
400,000 tons of reasonably aseuted ore '~ihich will average 2.4 
percent copper and small but ~-,}mown amounts of sUver ani 
molybd$num. 

The Copper Prince and the Globe mines adjoin the Old. He ... 
liable mine. These properties are owned by the Phelps Dodge 
Corporation. Assay maps and other data indicate that the ore 
reserves of these mines a:re approximately 400,000 ,tons 'with 
an average grade of 2.6 per cent copper. The Copper Creek 
Consolidatted r~rirdngCo. has been assured that at such tim:e· as 
they are prepared to start operations at the Old Haliable with 
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a view to the production of copper that the Phelps Dodge Gorp. 
'tdll give th e00mpany a lea.se on the Copper Prince and Globe 
mines on favorable terms. 

These properties can be mo·st, efficiently worked by driving 
,a tunnel from the Old Heliable property. Suoh a tunnel w.ill 
connect with the bottom of these shafts below the ore blocked out. 
There 'Will be 110 hoisting tlL.'1d pumping and ventilation will be no 
problem. 

The ore reserves of the combined properties: amo,lnt to SOO ,000 
tons with an avera.ge content of 2.5 p$r cent copper. 

The oreocours in breooia pi~a in andesite. There are more 
than 100 such pipes in the distriet, the Wljority of which are 
looated on the property of the Gopper Creek Cousolida t~d Mining 
Co. It is not anticipated that all of these pipes \lull produce 
ox'e. A dozen of these pipes have been explored or partia.lly eJC.­
plol:'ed~ Out of the dozen 7 pipes haV$ been found to contain 
comme.rcial ore. There are .3 ore pipes on the Copper Prinee ola1ra, 
2 on the Globe, 1 on the old Reliable" 1 on the Chllds ... A1dwinkle 
a..'1d 1 on the American Eagle group. 

After the property is in prodUction a oampaign of eXploration 
of other pipes is warranted. Su¢h eXploration migh.t be be$t by 
diamond drilling from surfa.c$. The chance that other ore pipes 
will be found are considered good. 

ProPQsedrl<'ln. S! ,O,P2ratton 

It is proposed that a flotatlon mill Of approximately 
250 to ns daily capacity be ereoted. on the Old Reliable pro perty 
and that 250,000 to .300,,000 tons of ore be mined by eavir~ and 
treated by notation. It is believed that the extraction ' of such 
(it tonnag e. can be done at a profi t. The main , ptU'PQse of mining 
this or-abody is to Ol"eate a la.rge opening into tvhieh the low grade 
upper oxidized , portion of the orebody will eave. It is bel.1eved. 
thatapproxitna.tely a million tons of low- grade ore running from 
0.6 to 0.$ per cent copper l'dll be broken to fill the openipg. 
It then is proposed to leach .this broken Qre inplaoe. On the 
basis of leaching operations at Ohio Copper, j~CyrQne~ N. M., Gananea, 
l .. lexico and other localities) it is believed tha.t in 5 Ytears from 
50 to 80 per cent of the copper content should be reoovered. 'llal\;_ 
ing the average of these figures the recovery should be sane 
10,000,000 pounds of wh1Qh 7,000,000 pounds should be obtained 
during th e f iret 2 years of leaching. 

An a1 terna ti ve method would be to mine and heap lea<'lh 
on surfaoe some 200,000 tons of ore so a$ to permit the ca.ving of 
tile upper pa.rt of the orebody to prepar$ it for leaching in plac~. 
This method would have the advantage of' reduoing the capital outlay 
for a flota.tion mill but this advantage would be of.f$~t by the 
capital invested in the ore being heap leached. Imm.ediate pro-
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duation of oopper \vould be impossible. With the completion of a 
mill, amortization of the mill would begin immediately. 

Mining Methods andCQst~ 

An exaot detailed method of mining cannot be designed 
until some additional orossoutting has been done. It is proposed 
that croaseut No. 1-.320 Fig. 3 be ex.tended to the westerly limits 
of the orebOGiy. IF this crosscut proves to be in ore, crosscut 
No. 1-280 should be driven. 

Simultaneously with th~ driving of No. 1-320, a. croS$­
eu t No. 2-310 Fig ·4, should be driven on the Lower Tunre 1 level. 
It is expected that the driving of these orosseuts mll;;:mater1ally 
inorease the proven ore reserve$. 

It is anticipated that exploration on the LOVler lUnuel 
level will indioa.te that the orebQdy will be large enough so that 
undercutting it Will start oaving of the ore from the Lower Tunnel 
to the surfa.ce. Should ¢c;rlng not oocur readily diamond drill 
holes from present raises and from the Upper Tunnel level when 
blasted will start caving once the opening below becomes suiti­
ci~ntly large!t 

The most eomm.on practice in oaving is to use a. haulage 
level, a dt'aw-off level and an undercutting level. The use G f 
these 3 l~vels mIl tie up toO. m.uoh ore and therefore" it is proposed 
to eliminate the draw-ofr level. This method, known as the chute 
caving method was s'Q;cesss.fully u$edatOananea and other places. 
It is proPQ$ed that instead of drawing ore out of chutes into 
cars tha.t the ore be dl"Opped to the floor of the drift, bulldozed 
where neCessary and . scraped to $llW.1I inclined pockets in the main 
tunnel where it will be transported to the mill by a. diesel driven 
truck. 

The cost or mining by chute caving ~s higher than the 
standard· und.ereut ca.ving method. Sin ee a. large · part of the develop­
ment work alrea.dy done can be used, the differenoe in ccs 't t.d1l 
not be materially higher py the proposed method. In view of the 
tact that approy..1mately 10 per cent of the total tonnage to be 
mined is B~ready 'broken; it is estimated that some 250,000 tOnEJ 
of ore can be mined. and delivered to the portal of the ill nnel at 
~;2.00 per ton. 

MUling 14ethod . (lnd Costs 

Many different types of tests have been made on Old 
Reliable ore. The oomplete results of these tests are available o 

The following is a summary of the type of test and the results 
of the more important tests: 

1. Straight Flotation 
This test was made by E. V. Given, l,;J:etallurgieal 
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Superintendent of the st. Anthony Min. & Devel. Co." Ltd. On$-third 
of the¢opper in th$ sample occ\1Eed fitS nonl!ii>sulphide copper. Test 
16 showed a total reO<1i e't7! of 8,3 per cent of the copper in a.. 25 
~r cent copper concentrate. Date~1arQh 19;1. 

This method has the a.dvantage of being sirnple, cheap 
and r<:Jquires the min1m.um capital for a mill. 

Ifests by the Inspirati(:)n Copper 0-0., the University 
of Arizona. and th$ U .• S. BUreau of Mines gave an average (f approxL­
rna tely 90 per cent reoovery wit.h a ooncentrate GOl'ltaWng :from J4 
to 44 per cent eopper. Dlilte ""' 1'942 .. 44. 

:3. Sink-floa t g;1eth oct 

The Amerlcan Oya.namid Co. conducted a number of 
siPJc ..... f.loat tests on Old Heliable ore. Results were not conclusiVe. 

4. u. S. Bv.:reau of Mines Tests 

The .following i 43 {\$'Umrna,ry Q£data and intom~t.ton 
given the 11Irriter by J.B. Olemraer, Ct~d:" of the Bureau of Mines at 
1uc$on; July lb .. , 19;0 i 

Grade of ore 2.12% tota~ copper 
0.77%, acid soluble 

Ore in all tests ~.ra$ ground to 1 inch 

Il'eet No. 1 t1.ain~t~;rle~~~ ior24, 48, 72 and. 96 ho'Ur$! wa.ter 
returned each ' time. Recovery trace of copper. 
Conclusion': Li tUe or no copper ea.n be reo.,vered. b1 
di reet water leach. It would require a. 6 monthst$S\. 
to detemine recoveries by wataut leaching with aJ.t$r ... 
rw.ting 'tt$tting and drying tr>lith return of leact1 water. 

Th$ Bureau because ef rush of work is unable at this 
tim(9 to make such a test. , 

Mr. Clemmer does not think plain water lea.chil'lg of 
th$ brok~ore underground 'Would be advisabl$ as he 
thinks th~ orebody ia too valuable to run the risk 
of further complie a\ing the ultimate recove17 by other 
methods. 

Test No. 2 Acid leach with. 2!% H2S04 
24~hou.r ieaohl

d 

'recovery 33.5% of to.tal Copper 
4S ... hour leaCh; recovery .36.5% of total Oopper 
72-hour leach} reoowry 40,.1% of total Copper 
96-hour leach; recovery 42.6% of total Copper 

Very favorable acid consumption. 
2 lbs acid per lb. copper recovered 
Aoid \'Jorth$.30 per ton F .O.B. Tucson 
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rrest No. 3 Lea.chwiths4id Fe:a(so4)S 
2i% ac:i.d, 2% :Fe as fernc sulpha.te 
24-hours; reeove~ 42.0%0£ total Oopp~r 
4~hours; recovery 52.8%0£ tow Copper 
72 .. hourlj recovery ;S.7% ot total Copper 
96 ... hours; reCQV$ry 6.3.0% of total Copper 

Test No. 4. New ~etllQd. 
The Bu.reau is 't.rork1'lb on a new: method of leaching. 
Hork has not gone far enough to make any claims fe-l' 
it as to possible recoveries or eost and. praoti.b11ity 
of a plant. 
Ore Wa$ gr()und to 65 mesh and treated ~th strong acid 
at a temperature "f 250 degrees in a kiln or furnaee. 
After 15 minutes in the kiln and a 1; minute l$ach 
1.n. th '!dater; gave a 69% recovery of total copper eon­
tained in Old Reliable ore. A very favorable aoid. 
consumption r esulted. 1.6 lbs acid ~per lb. copper 
recovered. 

Mr. Clemmer stateci tha,t he thougbt the ore was ideal 
leach-float ore. Ur. ClpJmMlr atata.d that heap leae..1l­
mg on surfaoe would be much better tha.n to try under­
ground leaching tr11thout additional cav:L'1.g and. break­
ing the ore. He also suggested that a. test oou14 be 
made by grQtting a wooden bar:rel-o place ore and \1a.ter 
in it and periodic.ally agitate it£or a period of 6; 
months. On the whole he thought the lea.ch-float 
methodvtTQuld glv$ the beat resulta. 

It is b.elieve that th$ tl!!,tion rnUl should be d$signed 
to in elude a pi ald.ng belt. over 1.mich the run-o""mine ore will pass 
before c;t'U$hing. Like most breccia ore$ the Old Reliable ore con­
taine many unlnineralized blocks of ll'laste "V'lhi oh a.re pra.otioally 
barren and are easily recogni~ed. A. oonsiderable amount of barren 
material can be picked from a. picldng belt. 'J:'he ehanoes are that 
the wat. p1eked. trom the h.lt will contain less copper than the 
mill tailing. The Alaska Juneau mille is the outstanding ~ple 
of picking before milling. The grade of the ore' was doubled and 
the material picked contained lower values than the mill taUi..Y'lgo 
One picker removed from 50 to mae than 100 tons ot waste fran the 
ore per shift. \fuile no such ratio ,as this is possible at Old 
Reliahl$ 1 t is believed that t he grade of the mill teed can be 
l.DA tariilly increased. If a man removed as 11 t tle a a 6 tons of 
waste per shUt, he would pay his wages. Any actditiona.1 rejected 
'\Iiraste would show' a profit. An addJ_tioU2~ advantage would result in 
reducing the size of the mUlt~hieh would reduoe the capital in­
"vestment and the amortization eharges. 
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In calculating mill ins cost and recoveries oonsideration 
ha.s not been giv~n the PQssibilities of sorting. It is assumed 
tha.t the grade of the or-a will be 2.4 per ' oent copper and that the 
recovery will be 83 percent and th$ grade of the concentrates 2S 
per oent eop~r. 

On this ba.sis t.l16 mUl rec,overy will be 40 pounds of 
copper per ton of ore. The ratio of concentration vd11 be 12.5 

I t is e s tima ted tha. t the 00 at or milling by straight 
flotation will be $2.50 per ton. 



~\Ta.terfor the ope.ration of a mill at Old Reliable can be 
obtained from several $o'QrC$S •. Th~ company has a wa. tet p endt 
from the Forest S,~rnce eoveringa $.pring some three mUes up 
Copper Creek. When the Air~ona HolybdenWn Corpora tion t $) mill 
was in opera.tion a ~inoh pip$line brought water from the spring 

to the mill. • Some 2100 feet O.f this pipelin$ 1s qutand. 3400 ! eet 
is in need of r~pair. 'fhe rest of th~ I1n~ is usable. The, spring 
is reported ' to have a minimUtl1 fl(:,,~ of 40 gallon$ per ndn-u:te .. 

The ru.ll-off flow of Copper Cr$ek was caught b$hind a ooncrete 
dam. 'I'his dmn is nowtull Gt:sUtto within 2 ~r ,3 teetot t he top. 
It l;f()uld prohably he wortihWhlle cleaning out the dam so as to pro ... 
vide. ' a s to rag e fe$e~o1r. Th1$ oould ' be d<)n~ with a. bulld.o~er. ' 

During the former mill operation;;; in th¢ distriet the Phelps 
Dodg$ Corp. a.11ot1ed th~ operators to pump water from the Oopra r 
Prinee mine. This l'V-a.t~:r is noW' availahl$. 

BeeaU5$ . of the taot that the Arizona l.folybdenum Corp. 
treated approximately 300 tons pe r 1york1'rlg day during 1936, it is 
beli$ved that there is suffioi.ent water a.vailable to operate $, 

300.ton flotation m1110 
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Smeltirw . N:E:~thQds . and. . GQ$ t$ 

Flotation concentrates will be truoked to the 
Hay-den smelter ·of the A. S_ .. & H. It is estimated that the eost 
of trucking will be $.3.00 per wet ton or t~3 .. 25 per dry ton~ 
This will amount to $0.26 per ton of ore.. lbe cost of smelting 
isest1mated at $6.50 per ton o.f concentrates or $0.,2 per ton 
of ore. On the basis of at concentrate conta.ining 25 p~r cent 
copper or 500 pounds, the smelter pays for 4£50 pounds. i'fhe 
freight, r ef'ining and marketing,dll oost 3¢ per pound of copper. 
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~~- Parenthetical it,ems in pencil 

on reporl - HJL 

~~ma,ry of Costs 

:f,'-fining 
Milling 
Trucking 
Smelting 
Overhead 

(5.00) ~~(. 

, (1.00) 
Concentrates 
Ooncentrates 

State Sales Tax 
Total before Income Tax & tUrlortizetion 

Per Ton Ore 
~$2.00 
2.50 

.26 

.. 52 
1.00 

.07 
$6.35 

MUl recovery 23 per cent 
Smelter recovery 

40 Ibs. Copper 
38 Ibs. COPPEll' 

Value of-;8 lbs. eu 38 x 2l~¢ 
Operating cost 

Operating profit 
Arnortization fp425,OOO 

State & Federal In.come Tax 
Profit per ton of ore 
Profit per lb. copper 

(
' C-o AdJ. - ".l;C\')" lll: 6 1-' 7- -:11 )01+ X ,.JCJ "Ii' ~ro. -

6.35 
1.S2 
.5~ 

~pl.29 
.25 

1.04-
2.7ll-¢ 

The main purpose in erecting a notation mill and. 
mining and milling 250,000 tons of ore is to break 1,000,000 
tons of ~""ater lea.chable ore. After lea.ching starts it is a.nti­
cipated that SOlllG 7,000,.000 pounds of copper ~till be reoovered 
in two years a.nd a total of 10,000,000 pounds in 5 years. 

(12.54)* 

I t is believed that the copper recovered from leach ... 
ing will cost appronm.ately lO¢ p"e;.~ R9und . l$avir!S~~a profit of 
appronmately [$1,000, OOO~tterlE;~~hinStQ:r _ 2.1@a.rs. . 7.t ( Unt\e:rline) 

~} - -It ........ Penciled 
( ~1b.ile the mill is in operation, it is proposed to ) parentheses) 
( dri va a tunnel to eonneQ·t "li th the Oopper P:rince and Globe mines ) 
( and to na.ve ;these wines ready for production before exhaustion ) 
( of the Old Reliable mill ore. These mines are JItostly inaccessible) 
( and it is imposs.ible to aceuratw.y esti~te the amount of leach- ) 
( able (}re tha.t they contain. Assay maps of the various lev-els are ) 
( ava.ila.ble and the t Ol.1uage of mill ore can be checked. ) 

(43 
2 

S6x)~t. 

(~.6 

.J?l 
138 

368 
3S.1S 
~ 
7635 

H-!t5 _4 
12~lO . 
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CapitalHesuirem~~t~ 

It is believed that a 250 ... ton straight flotation mill 
built with good second hand equipnEilnt will cost approximately 
$1,000 per ton or $250,000. Ifhe other main items of expense are 
listed belo'V'H 

1·1111 
Power Line 
Hine equipment 
lt1ine development 
vJa tel' development 
Buildlngs including house$ 

Prepaid expenses, sUpplies, etc. 
vfurking oapl tal 

Total 

{~250 ,000 
Z5,OOO 
75,000 
25,000 
25,000 

. ; 22.0fJ0 
$425,-000 

75,000 
100.090 

$000,;000 

* Parenthesis penciled 
) 
) 
) 
) (This 1s now 
) all done)* 
) 
) 

It :1,8 bel;teved thtlt a ver:y efficient mine andmiU 
plant 1ttith ample "'forking ¢ap:ital can be provided. .for ~;600;eoo. 
On the basis of the above, $425 >000 can be spread over a. ~ll 
production of 400,000 ton$ Qf 2.4 .per cent ore from the Old 
Reliable and 400;.000 tons of 2.6 p~r cent ore from the Oopper 
Prinoe and Globe mines. 'This "'till ;re suJ.t in an atrlortization 
charge of $0.53 per ton of m.1ll Qre. 

('lrhe following was typed by differen.t typewriter: HJL) 
Time .. and Pro<iuetiqn . Sched1llG ..... 

ItlsbeI:r~v~d tha.t it will be possible to ereet ani put 
into operation a. 250"",ton mill :Ln approximately nine months. From. then on 
produ¢t!on should be at the rata of 3 j OOO,OOO pounds of copper annually .. 
In approximately three yeas s sufficient tonnagewi:i.l have been roin.ed to 
st~rt, leaching. During this period the Copper Prince and Globe mines will 
be made ready tor . production at a rate of .3,000,000 pounds annually.' By 
the end of the fourth year the combined. prodlletion from milling and leadling 
t4ill be some 6,oOO~OOO pounds ann.u8,11y, of which '),0001°00 pounds vnil come 
fro.m leaching at the Old Reliable and ,,000,000 pounds from milling the 
Copper Prinoe and Globe ores. 



The development work a.lready done at the Old Heliable 
mine if dne today \'lould cost at least t~150,OOO. The greater 
part of thi$ '\vork is necessary a.nd of use in the proI.:Q sed operation 
of the mine. 

In the past 25 years the writer has examined a great 
many mining properties in the southwest. No propel~ty has been 
seen that has an eql1dtvalent tonnage that is d$veloped. a.nd so 
suitable to cheap mining and milling operations. Dreccrla. pipe 
deposi,ts offer gt'eat.er possibilities, than many other type of ore 
deposits. Th~ nelghboring OhUde.Aldwinkle pipe attained a. depth 
of $<::!n(;l goO feet from s'urfaee. At this depth 2 per ' cent copper ore 
vt8.sstillava11able. The LOi!l$t' Tunnel ot the Old Heliable only 
pa rtially explored the :pipe. l'here are defit1..i tely poasibili ties 
of add,itionalore b$lowtllis level. 'rhere a.repossibilit1es that 
other of the nu:merous breoeia pipes trd11 be found to contain work­
able ore shoots. 

The Old Reliable property is d$fini tely nlOl;"e valuable 
because of its locat·ion "tiLth respect to the Copper Prinoe and 
Globe. rnin~s. The · three properties should be worked. together as a 
u,ni t preferably by a tunnel from the Old Rel1abl~ property. 

It is believed that the Old Heliable mine c-onte,ins 
at l~ast 20,000,,000 pounds of (OQpper .. r€;lQQv~:rable-3,~-from milling and 
leaching operations 'V'J'ith a profit after amortiza.iiou of approxi­
Ina te ly 7.5 ¢ per pound. 

l'bo writer bas an interest in th~ Old Heliable 
property. He has made every c?t tempt not to allow such interest 
to bias his viev{$ a s to the value of the property. 

Respectfully subl'Pitted, 

Parenthesis 
indicat·es 
underline 
in peneil 

(Not signed ..... -This may be a copy of orig~ HJ1) 

filorris J. :81sing, E. M. 
R.egi5ter'ed Engineer 
state of i\rizona 

GOPY!hjl-l/5/57(3) for Shattuck DelID tJIining Corp. 



(Here Figure 4 - Assa.y map, 200 foot. level, 
Old ELeliable Diine 

Figure .3 -Assay map, lOO .. foot level, 
Old Reliable mine. ) 
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COPPEJ It CF<..EEK CONSOLODA'rED -
MINING GONPANY 

LIST OIt~ PROPEliTIES* 

PAHO:flL NO~ ~: Those certain patented mining claims 

oalled .Fortuna, Good Luok, IrJedge, Old Reliable,} and 

Gulch L<A1.e designated as Survey No. 4059 embracing at 

portion of Section 10 in To1t!P.ship 8, South of Range 

18 East of the G. & S. R. B. & IVi. in the Ehmnker Hill 

It!Jining Distrtct, Pinal County, Arizona, the United 

States Patent of: which is of record. in the office of 

the County Heeorder of said Pinal County). Arizona, 

in Book 5 of Mini.l'lg De.ed$, Page 342. 

P lJ,CEI", NO.2: Those certain patented mining olaims 

ca.lled Iron Duke; Cuprite, }l'our 11fetals, M.ineral Hill, 

Rainbow Ledgs, Russet Dyke, Veta Hiea~ Gra.nd View, 

LucklJ Joe, Silver Saddle" Deep Lode, Golden Spur, 

Hinel"al Heet, Jewel, and Vulce,n lJOde designated as 

SurV'ey No. 4179, embraOing a portion of Sections 1.3 

and 14 in Township 8, South of' Range 18 Bast of the 

G. & S. R. B. & ~1. in the Bunker Hill Mining District, 

Pinal County, Arizona, the United States Patent of which 

is of record in the office of the Oounty Recorder of 

said Pinal County, Arl zona, in Book 6 of l"iining Deeds, 

Page 249. 

1 



PARCEL NO. J: Those unpatented mining claims located 

in the Bunker Hill N[ining District" Pinal County, 

Arizona., t.he location notices of which are recorded 

in the office of the County Hecordar ot Pinal County, 

Arizona in the Books of Hine s and 011 pages as fQllo~·.Js: 

Book of Book of 
Name of "Olaim IiJliri~. , Pa8~ Name , <>f . 04,iln I~l~ne$ 

MOltNING SIDE 56 199 ~lINNESOTA 49 
MORNING SIDE 46 199 CORJiEh CLIFF 49 
NORTH STAR 49 94 OOPPER lUOOE 49 
NORTH STAR 56 198 unONPO 49 
GR.AJ)1ITE HILL 24- 582 JAY BlRD 49 
i\MEHICAN EAGLE L",9 526 HERCULES 52 
FRAOTION 56 197 LONE TRAIL ,2 
VELASQUEZ 21+ 409 lVfIDDLE HA.RCH 49 
VELASQUEZ W}l:mGE 24 583 CE14TER STAR 29 
K1Ml3HO 22 562 lTUPI'rER h9 
rnmoo EASTERN' 24 40S lVIARS 49 
PALOMA 4.9 527 VENUS h9 
WH!PPOR~'I1L 52 1+53 AURORA 49 

PARC:H;L NO • . lU Those certain unpatented rrdnj.ng claims 

lO(Jc~ted in the Bunker Hill Hinlng District of Pinal 

County, Arizona, the location not.ices of \vhich are re-

corded in the office of th e County ReCorder of Pinal 

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

NAVAHOE NO.1 
AMEt'\iDED LOOATION 
NAVAJO NO.2 
NAVAHQE NO. :; 
AMENDED LOCATION NAVAl-IOE NO. 3 
NAVAJOE NO. 4 
NAVAJO NO. 5 
NAVAJO NO.7 
NAVAJO NO. g 
NAVAJO NO.9 
NAVAJO NO. 10 

Book of 
l~tines 

'£'1: 

A 
25 

A 
25 
A 
A 
A 
A 
A 
A 

190 
46 

.300 
192 
4$ 

301 
302 
303 
191 
304 
305 

Pag$ 

5.32 
53; 
534 
511 
528 
451 
452 
530 
529 
97 
96 
95 
92 



PAI1CE.L NO.2: Those certain unpatented mining claims 10 .... 

, ,t d' th Bunk l"lil' l' Min' r." J.J-j Qt , · t ' r P ; al C un' ty' ee. e ~n , ~e , ,' , er 1 . J. ~ •• ".-1.n6 ..-.0 r:tc 0 ~. _fl , .,... 0 " , 
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Mr. J. S. Coupal, Director 
Arizona Department of Mineral Resources 
Phoenix, Arizona. 

Dear Mr. Coupal: 

Phoenix, Arizona 
September 22, 1942e 

In compliance with your reques t fo r informat ion 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 Mammoth over 10 miles of road built by 
the Company. The Hayden smelter is .31 miles distant and Tucson, the 
trading point, is 60 m1les 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 short period of pilot 
mill operation about 2,000,000 pounds of copper was produced in concen­
trates, which were trucked to Hayden. The propert~r 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 interest. In this 
claim there is well developed 450,000 tons of ore, the actual mill re­
covery on many thousands of tons having been 40 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 rj.ght angles to drift 
tunnels. There are stopes from each crosscut, full of broken are, and 
about 25 draw chutes installed. These stapes 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 con~entrates, which were smel ted 
e. t Hayden. 

The gossan area above the are 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 
a height of 200 feet. This gives a total of 600,000 tons of proved ore, of 
which about 25% is barren Eranodiorite. In operation, 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, available water is sufficient for not much over 
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200 tons per day. There is unlimi ted water in the SaD 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 junke"d several years 
a go. 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. 

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 14i¢ 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 madeo 

The Old Reliable claim has developed easily treated ore that vdll 
yield at least 20,000,000 pounds of metallic copiper, and has apotentie.l 
production of many times that amount. If it bec6mes n ecessary 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 summary will be sufficient for your purpose. 

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

JWM :n 

Yours very truly, 



/ 

• 
Sept _ber 2S, 1942 

I4r. J. W. MoDonald 
P.o. Box 1643 
Phoenix" Arizona 

Dear Mae: 

" MSllY thanks tor yo-nrswnmaryot the Copper 

State ~etals property end I -willsey that the information 

is ~u1te complete ~nd will be of valuato UB in giving a 

swmnary of the possible pr(){luotion trom Arizona propertlaEh 

Yours very truly, 

1. S. Ooupal. Direotor 

;rsc:L.P 

.' . 

. ~ " 
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