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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: PINTO VALLEY MINE 

ALTERNATE NAMES: 
CONTINENTAL GROUP 
CASTLE DOME PROPERTY 
MAGMA PINTO VALLEY MINE 
BHP PINTO VALLEY MINE 
BROKEN HILL PRPRIETARY PINTO V 

GILA COUNTY MILS NUMBER: 140C 

LOCATION: TOWNSHIP 1 N RANGE 14 E SECTION 20 QUARTER W2 
LATITUDE: N 33DEG 24MIN 40SEC LONGITUDE: W 110DEG 57MIN 20SEC 
TOPO MAP NAME: INSPIRATION - 7.5 MIN 

CURRENT STATUS: PRODUCER 

COMMODITY: 
COPPER SULFIDE 
COPPER OXIDE (DUMP) 
SILVER 
MOLYBDENUM SULFIDE 
GEMSTONE TURQUOISE 
FLUORINE FLOURITE 
BARIUM BARITE 
URANIUM 

BIBLIOGRAPHY: 
ADMMR PINTO VALLEY MINE FILE 
BLM MINING DISTRICT SHEET 154 
US AEC PRELIM RECONN RPT 172-480 GILA CTY 
PETERSON N PETAL GEOG & ORE DPSTS CASTLE 
DOME AREA USGS BULL 971 1951 

ELEVATORSKI E A AZ FLUR 1971 P 29,30 
RANSOME F L GEOL GLOBE CU DIST USGS PP 12 
1903 P 159: MSHA MINE INFO SUPP 

ADMMR 7 UIG PLAN MAPS (FLAT FILE DRAWER.) L S ch'Sru5~ ):o ... t:­
ADMMR CASTLE DOME COPPER MINE COLVO FILE 
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA 

PRIMARY NAME: PINTO VALLEY MINE 

ALTERNATE NAMES: 
CONTINENTAL GROUP 
CASTLE DOME PROPERTY 

GILA COUNTY MILS NUMBER: 140C 

LOCATION: TOWNSHIP 1 N RANGE 14 E SECTION 20 QUARTER W2 
LATITUDE: N 33DEG 24MIN 40SEC LONGITUDE: W 110DEG 57MIN 20SEC 
TOPO MAP NAME: INSPIRATION - 7.5 MIN 

CURRENT STATUS: PRODUCER 

COMMODITY: 
COPPER SULFIDE 
SILVER 
URANIUM 
FLUORINE FLUORSPAR 
BARIUM BARITE 

BIBLIOGRAPHY: 
ADMMR PINTO VALLEY MINE FILE 
BLM MINING DIST SHEET 154 
US AEC PRELIM RECONN RPT 172-480 GILA CTY 
PETERSON N PETAL GEOG & ORE DPSTS CASTLE 

DOME AREA USGS BULL 971 1951 
ELEVATORSKI E A AZ FLUR 1971 P 29,30 ADMR PUB 
RANSOME F L GEOL GLOBE CU DIST USGS PP 12 

1903 P 159; MSHA MINE INFO SUPP 
ADMMR 7 U/G PLAN MAPS (FLAT FILE DRAWER 18) 
ADMMR CASTLE DOME COPPER MINE COLVO FILE 
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA 

PRIMARY NAME: PINTO VALLEY MILL 

ALTERNATE NAMES: 

GILA COUNTY MILS NUMBER: 140A 

LOCATION: TOWNSHIP 1 N RANGE 14 E SECTION 20 QUARTER E2 
LATITUDE: N 33DEG 24MIN 40SEC LONGITUDE: W 110DEG 56MIN 50SEC 
TOPO MAP NAME: INSPIRATION - 7.5 MIN 

CURRENT STATUS: PRODUCER 

COMMODITY: 
COPPER 
MOLYBDENUM 

BIBLIOGRAPHY: 
ADMMR PINTO VALLEY MINE FILE 
MSHA MINE INFO SUPP 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1992 

MAGMA COPPER COMPANY 

Corporate Headquarters 
7400 N. Oracle Rd, Tucson, AZ 85704- Phone 575-5600 

President and CEO . ~ J. Burgess Winter 
ftntoValJ~Y ~ineT1N R14E Sec. 20 
, P~O~ aox 100, Miami, AZ 85539 - Phone 425-7611 - Employees: 620 - Open pit 
copper-molybdenum mine - 63,000 TPD concentrator - Dump leach - Solvent 
extraction - electrowining plant - In-situ leach - Tailings reclaim leach -
Solvent extraction electrowining plant. 
Vice President/General Manager K. Lee Browne 
Manager Mining Operations Charles D. O'Coyne 
Manager of Miami Unit Leaching/SX-EW Robert V. Wasanock 
Manager of Concentrator Operations Jack D. Conklin 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1991 

MAGMA COPPER COMPANY 

Corporate Headquarters 
7400 N. Oracle Rd, Tucson, AZ 85704- Phone 575-5600 
President and CEO ................................... J. Burgess Winter 
Pinto Valley Mining Division TIN R14E Sec. 20 
P.O. Box 100, Miami, AZ 85539 - Phone 425-7611 - Employees: 620 -
Open pit copper-molybdenum mine - 63,000 TPD concentrator - Dump leach 
- Solvent extraction - electrowining plant - In-situ leach - Tailings 
reclaim leach - Solvent extraction electrowining plant. 
Vice President/General Manager ................ W. Glen Martin 
Manager Mining Operations ............................ Dan L. Goar 
Superintendent of Miami Unit Leaching/SX-EW ...... William A. Bennett 
Superintendent Concentrator Operations .... Lorin D. Hallin 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1990 

MAGMA COPPER COMPANY 

Corporate Headquarters 
7400 N. Oracle Rd, Tucson, AZ 85704- Phone 575-5600 
President and CEO ................................... J. Burgess Winter 
Pinto Valley Mining Division TIN R14E Sec. 20 
P.O. Box 100, Miami, AZ 85539 - Phone 425-7611 - Employees: 620 -
Open pit copper-molybdenum mine - 63,000 TPD concentrator - Dump leach 
- Solvent extraction - electrowining plant - In-situ leach - Tailings 
reclaim leach - Solvent extraction electrowining plant. 
Vice President/General Manager ................ W. Glen Martin 
Manager Mining Operations ............................ Dan L. Goar 
Superintendent of Miami Unit Leaching/SX-EW ...... William A. Bennett 
Superintendent Concentrator Operations .... Lorin D. Hallin 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1989 

MAGMA COPPER COMPANY 

Corporate Responsibilities 
P.O. Box M, San Manuel 85631 - Phone 385-3100 

Chairman of the Board (New York) .................. Donald J. Donahue 
President ............................................. Burgis Winter 
Vice President Mining Operations ..................... W. Glenn Martin 
Vice President Planning & Development .................. Brad Mills 
Controll er ............................................... Bob Lemons 
Treasurer ............................................... Bill Diggin 
Corporate Director Personnel ......................... Marsh Campbell 
Corporate Director Environmental Affairs ............... Eldon Helmer 
Public Relations Officer ............................ Frank R. Harris 
Manager, Rod Production .................................. Lee Browne 
Land Man ager ............................................ Alex Acost a 

Pinto Valley TIN R14E Sec. 20 
Miami Tailings TIN R15E Sec. 30 

P.O. Box 100, Miami 85539 - Phone 425-7611 - Employees 650 - Open pit 
copper-molybdenum mine - 60,000 TPD concentrator - Dump leach - Solvent 
extraction-electrowinning plant. Tailings reclaim leach solvent extraction 
electrowinning plant. 

Vice President Mining Operations .................... W. Glenn Martin 
General Superintendent ................................... W.G. Slack 
Mi ne Superi ntendent ....................................... D. L. Goar 
Concentrator Superintendent ............................ Loren Hallin 
Leaching Superintendent ................................... J.R. Sosh 
Manager, Purchasing .................................... B.L. Beydler 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1988 

MAGMA COPPER COMPANY 

Corporate Responsibilities 
P.O. Box M, San Manuel 85631 - Phone 385-3100 

Chairman of the Board (New York) .................. Donald J. Donahue 
Pres i dent ........... ".................................. Burg is Wi nter 
Vice President Mining Operations ..................... W. Glenn Martin 
Vice President Projects & Plant ....................... Tom E. Hearon 
Vi ce Pres i dent Corporate Pl ann i ng ...................... John W. Goss 
Controll er ............................................... Bob Lemons 
Treasurer ............................................... Bill Diggin 
Corporate Di rector Personnel ......................... Marsh Campbell 
Corporate Director Environmental Affairs ............... Eldon Helmer 
Public Relations Officer ............................ Frank R. Harris 
Manager, Rod Production .................................. Lee Browne 
Land Manager ............................................ Alex Acosta 

Pinto Valley Division TIN R14E Sec. 2 
P.O. Box 100, Miami 85539 - Phone 425-7611 - Employees 595 - Open pit 
copper-molybdenum mine - 6,0,000 TPD concentrator - Dump leach solvent 
extraction-electrowinning plant. 

Vice President Mining Operations .................... W. Glenn Martin 
General Superintendent ................................... W.G. Slack 
Mi ne Superi ntendent ....................................... D. L. Goar 
Concentrator Superintendent ............................ Loren Hallin 
Leaching Superintendent ................................... J.R. Sosh 
Personnel Coordinator .............................. David R. Weitzel 
Manager, Purchasing .................................... B.L. Beydler 



Lo ca ti 0 n S2 7, 1N, 14E 

CASTLE DOME DIVISION MIAMI COPPER COMP~Y 

Mining World March 1958, po 71 

Metal Mining & Processing April 1964, p. 25 

AEC 172-480 p. 44 RED HILL AND CASTLE DOME uranium 0.223 

IC 8341 po 10, 15, 22, 31 

USGS P. Po '342 p. 95 - Pinto Valley Co. 

USGS 971, p. 93 

ABM Bull. 180, p. 351, 363 

Arizona Mining Journal May 1, 1922 p~ 47 

See: Geology File - Hardwick, Wm.,.Williams, Frank & Soule, John, Safford 
Project-Copper-Minerals for War Reports 
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CASTLE DOME DIVISION MIAMI COPPER CO. 

Active Mine List Oct. 1961 - Bo R. Coil, Gen. Mgr., Miami Copper Co., Box 100, Miami 
Active Mine List Febo 1962 - " II II " 11 " " II II 

Active Mine List Oct. 1962 - II II II " " " " " " 
Active Mine List Oct. 1967 - 732 men 
Active Mine List April 1968 
Active Mine List Oct. 1968 - 671 men - B. R. Coil, Gen. Mgr. Miami Copper Co. 
Active Mine List April 1969 

Visited Castle Dome - Shut down due to water. FTJ WR 11-28-69 

Active Mine List May 1970 - 724 men - B. R. Coil, Gen. Mgr. 
Active Mine List Oc.t 1970 - 776 men - R. Po Hughes, Gen. Mgr. 
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

INFORMATION FROM MINE CARDS IN MUSEUM 
----~------------ ------------------

ARIZONA 

GILA COUNTY (West of Miami) 

MM 228 Cap Rock 
229 Ore, Typical 

PINTO VALLEY MINE 
(Formerly Castle Dome Mine) 
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GILA COUNTY (West of Miami) 

PINTO VALLEY MINE 
--(Formerly Castle Dome Mine) 
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231 Rock Waste 
232 Pyrite 
233 Chalcopyrite 
234 Cuprite 
235 Meta-Torbernite 
236 Dihydrite 
237 Turquoise 
238 Chalcanthite 
239 Ore - prepared for grinding 

-A Sulphide Ore 
-B Mixed Sulphide-Oxide Ore 

240 Tailings 
-A Sulphide Ore 
-B Mixed Sulphide-oxide are 

241 Sulfide Concentrates 
242 Concentrates, Mixed Sulfide­

Oxide Ore 
243 Concentrate, Molbydenum 

Sulfide 
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Molybdenum Trioxide 
Copper Sulphate Solution 
Concentration Ratio 
Molybdenite 
Chalcocite 
Native Copper 
Chl:'Ysocolla 
Quartz Crystals 
Malachite 
Chalcocite 
Covellite 
Azurite 
Copper, Native 
Molybdenite 
Galena 
Cuprite 
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

INFORMATION FROM MINE CARDS IN MUSEUM 

ARIZONA 

GILA COUNTY (West of Miami) 
PINTO VALLEY MINE 
(Formerly Cast e Dome Mine) 

'-Ynl '- ~ #--11/ CJ ~ 

2992 FLUORITE (FL) 
2993 FLUORITE (FL) 

MM4244 Turquoise seam in qtz. mat 
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A ... Jona Department of Mines a("JL~~ Mineral Resources 
1502 West Washington, Phoenix, AZ 850u7 Phone 602-771-1600 
1-800-446-4259 in Arizona FAX 602-771-1616 www.mines.az.gov 

Pinto Valley Restart presented by Michael Eamon, General Manager, BHP Copper 
to Maricopa SME Meeting, Sept. 20, 2007. 

From notes taken by Nyal Niemuth, Chief Mining Engineer, ADMMR* 

The Pinto Valley concentrator was built in 1972, operating capacity in 1974 was 54k tpd. The 
original resource was 388 million tons grading 0.43 % Cu. Operations were curtailed in 1998 after 
having moved a total of 980 million tons of material. The mining fleet and concentrate filter plant were 
totally gone. The only activity (excluding Miami) was the dump leach operation that produced 3.6(?) 
million lb. of cathode copper this year. The new mining will put about 37 million metric ton~ on dumps 
for leaching. The Slice 6 pushback was mostly completed prior to the shutdown. It contains 85 million 
tons at 0.41 % Cu, 37 million tons at 0.21 % for leach, and 8 million tons waste. 

The "restart maintenance project" consisted of rehabilitating the sulfide concentrator circuit. The 
tailings thickeners were completely rebuilt and a new concentrate filtrate plant was constructed. There 
will be 270 new plant employees and a total workforce of about 600. The rebuild project had a budget of 
$140 million, actual cost will be somewhat higher. BHP has issued a $300 million mining contract to the 
Washington Group whose mining fleet will consist of one 35-yard shovel, two cat 994 loaders, twenty­
two cat 785 trucks. The mill circuit includes three 7-foot primary crushers, six 7-foot short head 
secondary crushers plus a tertiary crushing circuit, six 18-foot diameter ball mills, a flotation circuit with 
two regrind mills, and a molybdenum circuit. 

The previous plant received some care-and-maintenance until 2002, but some copper concentrate 
was left in the mills, ore in storage bins, etc., resulting in extensive galvanic corruption. 

Rebuild Challenges 
Safety training of up to 3 hours per day was required for the new generation of workers and to 

comply with new regulations. Turnover for some of the construction contractors was up to 46 %. 
Extensive supervision of maintenance jobs by construction workers was required or the work was not 
done well. Constructions workers are not ideal for maintenance work. The workforce is 39% female. 
There is a huge shortage of heavy-duty mechanics and electricians. 

Conversion from of the control panel board controls to DCS (digital control systems) turned out to 
be difficult. The mill's r~start was mostly a maintenance project with a small amount of new 
construction. Maintenance means repairs. New construction included concentrate storage and new 
concentrate thickeners (Dorr Oliver plate and press thickener). The crushing circuit required an 
extensive rebuild. The fine ore storage building supports were all corroded. Most of the pipelines were 
plugged. Lines less than 3 inches were replaced. Dewatering the pit has resulted in 1 billion gallons of 
water stored in the tailings ponds. Concentrates will go to a trans-load facility at San Manuel to get 
loaded onto rail. A new concentrate storage and loading building has been built. All loading will be done 
inside the building, with the truck being washed prior to leaving. Mining resumed the third week of 
September 2007. The mills were in relatively good shape, as they were jacked and drained. The flotation 
plant and mine project is scheduled for to run for 4 'lj years. The construction phase was completed 
August 30. Pre-commissioning will be done by Sept 30 and commissioning was scheduled for October 
15, but will likely be the end of the month. Full production will be at a rate of75.5 k ton per day should 
be reached by December. Copper production of70 k metric tons per year (' 150 million lb.) is forecast. 

Questions and answers. 
BHP choose to do all the mill repairs up front unlike Phelps Dodge who flipped the mill switch on at 

Morenci and is making repairs as needed. Concentrates produced at the reopened plant will be trucked to 
San Manuel, railed to Guaymas, Sonora, Mexico and then exported to Asian smelters. The molybdenum 
circuit will be operated and is an important part of the economic contribution. Cutoff grade for mill feed 
is 0.27 % Cu. The rehabilitated plant could be a good "starter mill" for Resolution Copper. Resolution's 



material has a hardness of 15, . lpared to Pinto Valley's ore being 10. '. ;le shut down work was done 
at shutdown as BHP management team at the time thought they would sell Pinto Valley or never operate 
it again. In hindsight, the plant and mine should have been sold while they were running or much more 
preventive maintenance work completed. BHP will look at the next slice to see if it can be mined 
economically. 

The staff includes many experienced management technical personnel that includes many rehires. 
Production workers are assessed weekly and complete a 60-day probation. Perfonnance Associates did 
operator training. 

Gibson Mine Cleanup. The Friars inherited an environmental mess. Carlota Copper volunteered to 
assist with the clean up as part of the pennitting related to Pinto Creek. BHP agreed to accept the 
material and it was placed on Pinto Valley's dumps. Arizona DEQ, Carlota and BHP all worked together 
to make the clean up successful. The sulfide-mineralized material, consisting largely of pyrite and 
chalcopyrite, is now being leached. 

* The speaker announced that all units were in metric tones unless otherwise noted. 

I:\Counties\Library\StaftMineReports\Pinto ValleyMaricopaSMESept2007 .doc 9/24/2007 



· / ... '/ Pt/SCo VltC<2 'f ~I ul L4 
Arl~ona Department of Mines an\l'::.Mineral Resources 

1502 West Washington, Phoenix, AZ 85007 Phone (602) 255-3795 
1-800-446-4259 in Arizona FAX (602) 255-3777 www.admmr.state.az.us 

Verbal Information Summary 
Nyal Niemuth Mining Engineer, ADMMR 

Copper Leaching at BHP Billiton: 
M. Laustra, BHP Pinto Valley, Houston, TX 

presented at the Annual Meeting of the Arizona Conference, Tucson, December 8-9, 2002 

The talked reviewed the leach technologies and expertise available in-house at BHP Billiton properties 
world wide. Included below are only the comments specific to Pinto Valley. 

Whole sulfide ore (chalcopyrite) leach research at Pinto Valley. 
Looking at low cost approach as there is a lot of low-grade tonnage available. The focus is on bio 
leaching, but are looking at other ideas also taking a multi-disciplinary approach. Pinto Valley was 
chosen as a test site for large-scale demonstration of ideas. 

Why Pinto Valley? 2 reasons: 100 percent chalcopyrite mineralization and existing infrastructure - 23 
million pounds annual SX-EW capacity available. The open pit supplied sulfide material averaging 
0.22% to leach and waste dumps 5 years ago. BHP-Billiton is currently leaching 100 acres (?) and 
recovering about 7,000 tons of copper per year with no new material. 

Three stages: 1) Optimize existing dump leaches. 2) Test sulfide leaching at pit scale -large enough to 
prove the process. 3) Could be applied to Pinto Valley satellite deposits and at other BHP-Billiton 
projects. 



CITIES SERVICE COMPANY 
(Castle Dome Copper Company) 

GILA CO. 

MG/WR 10/25/79 - Oxide Ore may eventually come from the nearby Cactus Mine, 
(Castle Dome Copper Company) • This deposit is being drilled now to determine 
more precis ely the nature of the mineralization and extent. Sulfides occur at 
depth. Chalcocite occurs as thin coating of pyrite. Spencer said the company 
would buy the adjacent Carlota depos it if a reasonable price could be negotiated 
with the owner. 

NJN WR 11/27/87: Joe Orlando of Hardy Turquoise reports that Hardy is glvlng up 
their contract to mine turquoise at the Pinto Valley (file) Gila County at the 
end of 1987. The contract will be picked up by Yellow Hair Trading and Mining 
Company, Bill Preston, President, 962 Linda Vista Drive, Globe, AZ 85501, 425-3778~ 

'rrb wr 6/24/88: Visited Pinto Valley Division, Magma Copper Co to gather infor­
mation for Copper Report. Bill Slack, Gen Supt. gave me a comprehensive tour of the 
property. 
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state Mine Inspector's Office 
1616 W. Adams St., Room 411 
Phoenix, Arizona 85007 

Subj: Job 4234 

.:i 

M !\ 1< () 1. 1 ~i 8 9 

Pinto Valley Rougher Flotation Expansion 
start of Construction 
4234-TLV-004, File 1.12 

Gentlemen: 

February 28, 1989 

Please note that construction activities on subject project began on February 27, 
1989. 

The location of the work is at the south end of the Magma Copper Company, Pinto 
Valley Division concentrator building. The MSME field office is also located in 
this vicinity. 

The project includes installation of two banks of seven 1000 cubic foot capacity 
flotation cells and related piping and electrical work. The concentrator build­
ing and two retaining walls will be extended to the south to enclose the new 
facilities and an existing bank of five 1000 cubic foot capacity flotation cells. 
The expanded flotation capacity will provide a longer flotation process retention 
time, thus resulting in a higher copper bearing mineral recovery from the ground 
ore. 

The MSME project Manager is D. A. Schultz, located at telephone number (602) 792-
2800, Ext 390. 

Very truly yours, 

D, /tS3 
D. A. Schultz 
Project Manager 

DAB :wm 

cc: W. A. Bennett - Magma 
D. staton - HSME 



Post Office Box 167 
1750 North Broad Street 

. O'~/V 1'> V AL~~ '1 ff ) 
Triple Nichol~ Inc,. 

qlob~, Arizona 85502 
Mont4 Nichols, Contractor 

Telephone 425-700 
425-8116 / 425-8117 . 

Apri'l 29, 1988 ~'~1t W\\~t\~~'tt\~~ 

MSHA, HEALTH AND SAFETY 
1:-. O.Box 25367 
Denver, Colorado 80255 

RE: MagmaCopper~Company 

Pinto Valley Operation 
Miami, Arizona 

Dear Sir: 

MJ\'{ 0 t1 ,gS8 

This letter serves as our official notifibation that 
Triple Nichol, Inc., will be working with Magma Copper 
Company, Pinto Valley Operation, Miami, Arizona. 
We will be constructing tailings dams on No. 2-1/2, 
3 and 4 Tailings Dam. The contract is for one year, 
beginning on January 22, 1988 and lasting thru December, 
31, 1988. Our first project under this contract began 
in March 1988. We will be working there throughout 
the year. We will have approximately twelve persons 
working on this project. 

Any further informationcan be obtained from our office 
at 1750 North Broad, Globe, Arizona or by calling us at 
602-425-7006. 

Sincerely, 

~~~~ 
Jackie Hesketh 
Secretary 

JH/jh 

CC: Office of the State Mine Inspector ~ 



PINTO VALLEY 
The Pinto Valley Division operates a 

large open pit sulfide mine and flota­
tion concentrator, dump leaching of 
sulfide waste, in-situ leaching, tailings 
leaching, and two solvent extraction­
electrowinning plants. 

The Pinto Valley Unit open pit mine, 
mill, dump leaching and SX-EW plant 
are five miles west of Miami, Arizona 
and the Miami Unit in-situ, tailings 
leach project and SX-EW plant are 
adjacent to the community of Miami. 

There are 600 employees at the Divi­
sion which has a production capacity 
of approximately 260,000 tons per year 
of concentrates containing approx­
imately 80,000 tons of copper. Ap­
proximately 20,000 tons per year of 
electrowon copper are produced. Also 
produced are small amounts of molyb­
denite concentrate and precious met­
als which are recovered in electrolytic 
refining. 

The concentrates are shipped to 
San Manuel for smelting, electrolytic 
refining, and rod casting. The elec­
trowon cathodes are shipped directly 
to the rod plant. 

The Miami Unit in-situ leaching and 
SX-EW plant have been in operation 
since 1942. This operation leaches the 
rubblized ore of the former Miami 
underground mine which was mined 
by block caving from the early 1900's 
through 1959. 

The tailings leaching project cur­
rently under construction is scheduled 
to start production of electrowon 

copper in May 1989 at a rate of 8,000 
tons per annum through a system of 
hydraulic mining, leaching, solvent­
extraction and electrowinning. 

Sulfuric acid for the Miami Unit in-situ 
and tailings leaching is supplied by the 
San Manuel sulfuric acid plant. 

mA6mA 
Magma Copper Company 
Pinto Valley Division 
Po. Box 100 
Miami, AZ 85539 
Telephone 602-425-7611 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Governor Jane Dee Hull John F. Hagen, Acting Director 

NOTICE OF THE PRELIMINARY DECISION TO ISSUE A MAJOR MODIFICATION 
TO AN INDIVIDUAL AOUIFER PROTECTION PERMIT 

Public Notice 29-99 APP published in the Arizona Silver Belt on Wednesday, April 21, 1999. 

Pmsuant to Arizona Administrative Code, Title 18, Chapter 9, At1icle 1, the Director o~the 
Arizona Department of Environmental Quality intends to issue a major modification to the 
Individual Aquifer Protection Permit PI00329 to the following permittee: 

BHP Copper, Inc. 
Pinto Valley Operations 
Box 100 
Miami, AZ 85539 

The BHP Pinto Valley Operations are located approximately 8 miles west of Miami, Arizona, in Gila 
County, over groundwater of the Salt River groundwater basin in Township 01 N, Ranges 13E and 
14E, Gila and Salt River Base Line and Meridian: 

Latitude 
Longitude 

33 0 24' 33.0" 
110 0 57' 48.0" 

North 
West 

The Pinto Valley Operations is authorized to operate an open pit copper. mine, pregnant leach 
solution (PLS) and raffinate processing facilities, seepage and stormwater retention facilities, surface 
water facilities, tailing impoundments and ponds, leach dumps, waste rock dumps, the concentrator 
area and ancillary facilities according to the design and operational plans approved by the Arizona 
Department of Environmental Quality (ADEQ) Aquifer Protection Permit Program. 

The facility mines both millable and leach-grade copper and molybdenum ore. Millable ore is 
crushed and concentrated on-site then shipped off-site for smelting and refining. Low-grade copper 
ore is deposited on the Gold Gulch dump leach. Raffmate solution consisting of weak sulfuric acid 
is sprayed over the low~grade ore. The resulting pregnant leach solution (PLS) is collected in a 
double-lined pond and pumped to the SX/EW plant for processing. The resulting cathode copper 
is shipped off-site for further refining. 

The permit and related materials are available for public review, with 24 hour notice, Monday 
through Friday 8:00 a.m. to 5:00 p.m. at the Arizona Department of Environmental Quality, Records 
Management Center, Lower Level, (with 24-hour notice - call 602-207-4378), 3033 N. Central 
Ave., Phoenix, AZ 85012. 

3033 North Gentral Avenue, Phoenix, Arizona 85012, (602)207-2300 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Governor Jane Dee Hull Russell F. Rhoades, Director 

NOTICE OF DECISION TO ISSUE A TEMPORARY 
INDIVIDUAL AQillFER PROTECTION PERMIT 

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director of the 
Arizona Department of Environmental Quality is issuing a temporary individual Aquifer 
Protection Permit to the following applicant: 

Public Notice No. 08-98 AZAP 

Pinto Valley Mining Division 

BHP Copper Co. 
Box 100 
Miami, AZ 85539 

Temporary Aquifer Protection Permit No. P-I00329T 

On or about 
February 4, 1998 

The BHP Pinto Valley Operations are located approximately 8 miles west of Miami, Arizona, in Gila 
COtulty, over groundwater of the Salt River groundwater basin in Township 01 N, Ranges 13E and 
14E, Gila and Salt River Base Line and Meridian: 

. Latitude 
Longitude 

33 0 24' 33.0" 
110 0 57' 48.0" 

North 
West 

The Pinto Valley Mining Division is authorized to conduct restoration activities related to a 
breach in the Number 2 tailing facility resulting in an unauthorized discharge into Pinto' Creek. 
The activities include constructing and operating temporary discharging facilities consisting of 
impoundments, staging areas, berms, cut-off dams, stormwater runoff ponds, and diversion 
ditches according to the design and operational plans approved by the Arizona Department of 
Environmental Quality (ADEQ), Aquifer Protection Program. This temporary permit shall 
rem'ain in effect for one year from the date of signature by the Division Director. 

The pennit and related materials are available for public review with 24 hour notice, Monday 
through Friday 8:00 a.m. to 5:00 p.m. at the Arizona Department of Environmental Quality, 
Records Management Center, Lower Level, Phoenix, AZ 85012. 

Persons may submit written comments, within thirty (30) days from the date of this notice to: 
Tony Bode, Water Permits Section, Mining Unit, Arizona Department of Environmental Quality, 
3033 N. Central Ave., Phoenix AZ, 85012. 

j:\app\permits\process\ I 00329\pubnor_l wpd 

3033 North Central Avenue, Phoenix, Arizona 85012, (602) .207 .. 2300 



AQUIFER PROTECTION PERMIT NO. P- 100329 

RESPONSfVENESSS~Y 

September 17, 1996 

Facility: Pinto Valley Mining Division 

Permittee: BHP Copper Company 
Pinto Valley Mining Division 
Box 100 " 
Miami AZ 85539 

Comments (C) and Respons~ (R): 
The Department modified language throughout the permit to make it consistent with 
Aquifer Protection Program laws regarding permittable and exempt facilities, 
monitoring requirements, and miscellaneous grammatical corrections. 

The Department received one external comment during the public comment period. 

Comment (C) fi:'om Cindy Lester, Chi~f, Arizona Section, Army Corps of Engineers; 
Response (R) received from William Gray of BHP"Copper Co.; summarized.by Shirin 
Tolle: 

Cl: We do not oppose the issuance of an APP permit for this mine, however, the 
proposed mine expansion (addition of waste rock dumps) will require a 
Department of the Army permit under Section" 404 of " the Clean Water Act. In 
addition to the Section 404 permit, water quality certification under Section 401 
of the Clean Water Act is required from the Arizona Department of 
Environmental Quality. " 

. Rl: Waters of the US surveys have been conducted in all areas where future 
disturbance is planned at Pinto Valley Operations. Correspondence with the 
Ariny Corps of Engineers (CoE) was initiated an~ a subsequent site tour with 
CoE personnel was ~onducted. The jurisdictional areas were established"by 
Marjorie Blaine of CoE. 

BHP plans to expand its Pinto Valley Operations in the near future. All of these 
future plans and associated facilities have been disclosed and discussed in the 
APP application. Some of these areas are on Federal lands. A Plan of 
Operations has been subnntted and a NEP A analysIs is being performed. 

A description of the site features included in the expansion plans and a 
discussion of the CoE jurisdiction follows: 



Aquifer Protection Permit .L;o. P-I00329 
Responsiveness Summary 
-2-

• Pit Expansion A and Associated Haul Road and Perimeter Road 
About 126 acres will be affected by the advancing pit wall to the 
southeast. There are no jurisdictional waters or wetlands in this area. 

• Pit Expansion R 
About 22 acres will be affected by a small extension of the same existing 
active pit to the east. There are· no jurisdictional waters or wetlands in 
this area. 

• East Dump 
A·small waste dump located adjacent and northeast of Pit Expansion A 
will affect about 14 acres. There are no Jurisdictional wate~s or wetlands 

. in this area. 

• 19 Dump Extension 
A new waste dump is planried directly adjacent and north of the existing' 
19 Dump. This facility will affect about 78 acres. There is less than 

. one acre of Waters of the US within the footprint of this facility. A 
Nationwide #26 permit is available for the facility and a 401 Water 
Quality certification will be obtained from the Arizona Department of 
Environmental Quality prior to any disturbance. 

• North Dump 
There is ·a possibility that -sometime in the future an additional waste 
rock facility may be needed, though it is not anticipated at this time. 
The N orthDump is the "contingency" dump. This facility is located 
north of the active pit and encompasses about 141 acres as it is currently 
envisioned. There are about 1.2 acres of Water of the US that would be 
affected by this dump. BHP has no immediate plans to proceed with 404 
permitting for this facility because it is not known whether the facility is 
,needed, and the 404 permit would expire pnor to the planned 
construction of the facility . 

. Comment (C) received during the public notice period from BHP Copper Co.; 
Response (R) summarized by Shirin Tolle: 

C1: PART I, Line 16, Page 1 
Please add 'and Table I.B' after 'part IV, TABLE I.A'. 

R1: Table I.B - Exempt Facilities, has been removed from the permit. This change 
was not incorporated into the permit. 



Aquifer Protection Permit 1'~. P-I00329 
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C2: PART II, Line 2, Page 7 
Please add 'not' after 'requested changes shall'. The word 'not' was in the 
version of this permit just prior to its public notice and must have been 
inadvertently omitted from the public version of the permit. Changes in an . 
analyte list or sampling frequency do not constitute a major modification .. 

R2: Changes to monitoring requirements constitute either a minor or a major· 
modification depending on whether the change is an increase or decrease of 
testing frequency or parameters. The following language has been added to the 
permit: 

"Requested changes that increase the frequency of monitoring or number of 
parameters constitute a minor modification of the permit. Reductions in 
monitoring frequencies or parameters constitute a major' modification to the 
permit. " 

C3: PART II, Line 8, Page 12 
This requirement appears to be redundant and unnecessary. The Emergency 
Response Unit was established to act as a clearinghouse for coordination of 
response to emergency situations. As such, this unit is responsible for 
notification of appropriate agencies including the APP Unit of ADEQ. Separate 
notification of the APP Unit and the Emergency Response Unit represeIits a 
duplication of effort. 

R3: The Pinto Valley Mining Division emergency response coordinator is required 
to notify the ADEQ Emergency Response unit only in the event that there is a 
release of hazardous substances of a reportable quantity as dermed 40 CPR 302 
et seq. Spill and other emergency events· can occur at the mine site that do not 
result in reportable quantity releases, but are addressed under the contingency 

. plans in the APP permit Therefore, BHP Copper Co. must notify ADEQ 
Aquifer Protection Permit Compliance in the event of emergencies that trigger 
contingency requirements or present an imminent and substantial endangerment 
to public health or the environment. Therefore, this comment was not 
incorporated into the permit. 

C4: PART IV, Table LA, page 21 
·Por the facility named Gold GuJch Dam No. 1 and PLS Pond, please change the 
facility status to I existing I from 'new'. 

R4: The change has been incorporated into the permit. 

C5; PART IV, Table LA, page.22 
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For the 'facility named Gold Gulch Dam No. lA and PLS Pond, please change 
the facility status to 'existing' from 'new'. 

R5:. This change has been incorporated into the permit. 

C6: PART IV, Table II.A, Suite A, page 33 
For the parameter row of pH, under the columns of MONITORING ... . ' 

FREQUENCY and REPORTING FREQUENCY, please change sample points 
to '001, 004, 005, and 006'. This change will 'make the sample points match 
the sampling point numbers listed immediately ab<?ve Suite A. 

R6: This change has been in~orporated into the permit. 

C7: PART IV, Table IV, page 39 
The sampling point number for the West side Dump, 006, is the same as the 
sampling'j)ointnumber for the Raffmate Pond in TABLE II.A. The sampling 
point number here in TABLE IV and in TABLE V.A (page,40) should be 
renumbered by increasing each by one. 

R7: This change has been incorporated into the permit. 

C8: PART IV, Table V.A, page 40 
The sampling point numbers should all be increased by one (see Comment No. 
7). 

R8: This change has been incorporated into the permit. 

C9: PART IV, Table V.A, page 40 
Please add 'Spring'; to the beginning of sample identifier 'North Draw l' . 

R9: This change has been incorporated into the permit . 

. CIO: PART IV, Table V.A, page 40 
In Footnote 1, please change the number '14 ~ to '15'. The total number of 
points ·of compliance is 15. 

RIO: This change has been incorporated into the permit. 
CII: PART IV, Table V:B, page 47 

_ Please change the header 'Suite D - Whitman,Draw (Raff ... )' to 'Suite D -
Raffmate Pond (Raff ... )' to be consistent with the rest of the table. 

RIl: Whitman Draw is the location identifier for this table. This change has not beep 
incorporated into the permit. 
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C12: PART IV, Table V.B; page 51 
Please delete 'Spring North Draw l' from the Total Trace Elements header so 
$at it reads 'Total Trace Elements: Suite F - Cottonwood '. 

R12: This change has been incorporated into the pennit. 

C13: PART IV, Table V.B, page 52 
Please change the header 'Suite G - Monitor Well APP-7' to 'Suite· G - North 
Draw' so that the parameters suite refers to a drainage basin. 

R13: This change has been incorporated into the permit 

C14: PART IV; Table V.B, page 52 
In the Common Ions header, please replace 'North spring Draw l' with 'Spring 
North Draw 1'. 

R14: This change has been incorporated into the pennit. 



EXECUTIVE SUMMARY 
AQUIFER PROTECTION PERMIT NO. P-100329 

Facility Name: Pinto Valley Operations 
Pinto Valley' Mining J?ivision 

Owner:' 
BHP Coppe~ Inc. 
7400 North Oracle Road 
Suite 200 
Tucson, AZ 85704 

Facility Location: 

Operator: 
BHP Copper Inc. 
Pinto Valley Mining Division 
Pinto Valley Operations 
P. O. Box 100 
Miami, AZ 85539 

The Pinto Valley Operation is located approximately 8 miles west of Miami, Arizona, m Gila 
County, over groundwater of the Salt River groundwater basin in Township 01 N, Ranges 13E 
and 14E, Gila and Salt River Base Line and Meridian: 

Latitude 
Longitude 

Facility Description: 

330 24' 33.0" 
1100 57' 48.0" 

North 
West 

The Pinto Valley Operation is an open pit copper and molybdenum mine, dump leaching and 
solvent extractionlelectrowinning (SXlEW) operation. The facility is authorized to. operate a 
ore crushing, and concentrating operations, dump leaching and SX/EW operations, tailings 

, impoundments, waste dumps, process solution ponds, stormwater runoff ponds, process 
pipelines and ancillary maintenance operation facilities according to the design and operational 
plans approved by the Arizona Department of Environmental Quality (ADEQ) Aquifer 
Protection Program. 

Best Available Demonstrated Control Technology (BADCT): 
The Pinto Valley Operation relies on engineered controls and operational procedures to 
demonstrate BADCT.' A detailed description of facility BADCT is included in Part IT, Section 
B of the permit. 

Monitoring Requirements 
Initial ambient groundwater quality monitoring will be conducted for eight quarters at the 15 
hazardous and non hazardous· points of compliance (POC' s)' according to Part IV, Table V.B. 
The initial ambient groundwater monitoring will be used to establish alert levels' (AL's) and 
Aquifer Quality Limits (AQL's) wp,ich will be incorporated into the permit. After the initial 
ambient groundwater monitoring is completed, the POC' s will be monitored on a quarterly 
basis according to the compliance groundwater monitoring requirements in Part IV, Table 
V.C. Once every two years (biennially), the Permittee will sample for the original analyte list 



EXECUTIVE SUMMARY 
AQUIFER PROTECTION PERMIT NO. P-lOO329 

given in Part IV, Table V.B. 

The groundwater contingency plan in Part II., Section E.2, is activated if compliance 
groundwater monitoring shows exceedances of AL's or AQL's.· Contingency groundwater 
monitoring parameters are included in Part IV, Table V.B. Contingency groundwater 
monitoring shall be conducted on a quarterly basis per Part IV, Table V.B,. until the results 
from two consecutive quarters show no further exceedances. 

The leaching process .solution will be monitored according to Part IV, Table IT.A. The 
leaching process solution will monit~red once every three years for the lifetime of the facility. 

The leak collection and recovery system (LCRS) for the pregnant leach impoundments in Gold 
Gulch will be monitored according to Part IV, Table ILB, of the permit. The contingency plan 
included in Part IT, Section E.1., of the permit 'will be activated if monitoring shows that 
action leakage rates (ALR's) for the LCRS are exceeded. Inspection and operational 
requirements are included for leaching cjrcuit and impoundment's in Part IV, Table VI. 

The acid generation potential of the waste rock from the active waste rock dumps will 
monitored according to Table IV of the permit. Tests will be conducted for every 10 million 
tons placed per active dump. 

Inspection· and operational requirements are included in Part IV, Table VI, for stormwater and 
process water retention ponds, caisson' and seepage collection systems, tailings 
impoundment's, waste rock dumps, wash racks, stormwater diversion ditches, monitoring 
wells, barge pumps and sump pumps. 

Pllrt II, Section 1.2, of the permit is a compliance schedule for upgrades to the raffmate pond. 
Operational and inspection requirements will be added to the permit after the upgrade plan for 
the raffmate pond is approved. 

Compliance with Aquifer Water Quality Standards (A WQS): 
Since the start-up of the Pinto Valley Operation, the facility has not caused or contributed to 
violations of numeric AWQS. Because of this past.history and the ~emons~ations provided in 
the APP application, BHP has adequately demonstrated that A WQS will be mamtained at the 
point of compliance. The compliance schedule in this permit requires BHP to complete a 
study to demonstrate that the attenuation capacity of the geologic media· beneath. the Pinto 
Valley Operations will not be consumed as long as operations are ongoing. Also given that 
BHP is aggressively remedying the problems associated with the raffmate pond, the leakage 
from this pond will riot violate A WQS. ~inally, to insure compliance with A WQS, this permit 
requires BHP to monitor downgradient groundwater quality as stated above. 

Point of Compliance: . 
The 15 hazardous and.non hazardous POC's are listed in Part IV, Table V.A. 

Storm/Surface Water Considerations: 



EXECUTIVE SUMMARY 
AQUIFER PROTECTION PERMIT NO. P~100329 

All impacted stormwater runoff is captured in stormwater retention facilities designed to 
contain a lOO-year, 24-hour'storm or greater. Pumping equipment and backup power sources 
are maintained where necessary to control stormwater runoff and recycle it to the process 
water control system. 

Four National Pollutant Discharge Elimination System (NPDES) point source discharge points 
are located on the property. Only one of these NPDES points discharges on a continual basis. , 
This discharge currently meets NPDES permit requirements. 

\ 

Zoning Requirements: , 
The permittee has submitted evidence from the Gila County Planning and Zoning Department 
that states that the Pinto Valley Operation is consistent with zoning requirements for Gila 
County. 

Financial Capability: 
BHP Copper Co. has submitted a fmancial report for BHP Pinto Valley Operations. The 
Chief Financial Officer of BHP Copper Co. has 'provided a letter of guaranty that guarantees 

'that the costs of closure and post-closure care will be met. BHP Copper Co. has provided the 
fmancial information required pursuant to A.A.C. RlS-9-l0S.B.S. 

Technical Capability: 
BHP Copper Co. took over the operations of the Pinto Valley Mining Division in 1995. Prior 
to ~s time, the operation was owned and operated by Magma Copper Co. BHP Copper Co. 
has submitted resumes for personnel from both BHP Copper Co. and Hargis and Associates, 
the consulting company which prepared the APP application. A review of these\!esumes has 
determined that BHP Copper Co. and its consultant are technically capable. 
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BBP C.oouer Inc. 

Pinto ¥ aUey up.:;· auo
ns 

Phoenix * •. MiaDli 

pinto Vaney! • San Manuel 

e Tucson 

AlM.E Tour _ M.arch 14, 1996 Slide 2 



" 

/' ,,~ 

\ 

Pinto Valley Operations 
Pinto Valley 

BHP Copper Inc. 

Pinto Valley Operations 

Miami Unit 
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Mine Equipment Fleet 

DRILLING LOADING 

Drill Tech P&H 2300xp 
D90KS 21 m3 (27 yd3 ) 

2 Marion 
M4 

P&H2300M2 
19 m3 (25 yd3) 

P&H2300Ml 
(2) 15 m3 (20 yd3) 

BHP Copper Inc. 

Pinto Valley Operations 

P&H2100BL 
14 m3 (18 yd3) 

CAT 994 
16 m3 (21 yd3) 

1995YTD 

.... 

HAULAGE 

20 Dresser 
685E 

, 172 tonnes (190 st) 

.., 

2 WaterTrks 
94,625 I (25,000 gal.) 

& 60,560 I (16,000 gal.) 
...... 

SUPPORT 

2 CAT 
16G 

3 CAT 
DI0N 

2 CAT 
D9N 

2 CAT 
D9H 

2 CAT 
824 

246 Misc. 
Light 

Vehicles 

/' / // AIME Tour - March 14, 1996 Slide 5 
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LEACH 
DUMPS 

WASTE 
DUMPS 

BHP Copper Inc. 

Pinto Valley Operations 

Mine Flowsheet 
1995YTD 

21,722 k tonnes (23,944 k st) 
0.226 % Cu 

20,983 k tonnes (23,130 k st) 
0.427% Cu 

OPEN 
, PIT 

3,066 k tonnes (3,380 k st) 

PRIMARY 
CRUSHER 
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20,600 k tonnes 
(22,707 k st ) 

PRIMARY 
CRUSHER 

1.52 x 2.26 m 
( 60"x89") 
Gyratory 

BHP Copper Inc. 

Pinto Valley Operations 

Mill Flowsheet 

-15cm 
(-6 Inch) 

1995YTD 

SECONDARY 
CRUSHERS 

(3)2.1 m(7')Std 
Cone Crushers 

-13mm{-1/2 Inch 

25% +65 Mesh 

FLOTATIONI" / 
2,195 m3 

(77,500 ft3) 

• 

-" ~ 

TERTIARY 
CRUSHERS 
(6)2.1 m ( 7') 

ShortheadCrushers 
2 

FINE ORE 
STORAGE 

54.4 k mt (60.0 st) 
27.2 k mt (30.0 st ) 

live 

BALL MILLS 
,. I (6) 5.5 m x 6.4 m 

(18'x21') 
Allis Chalmers 

AIME Tour - March 14, 1996 Slide 6 



'ROUGHER 
FLOTATION 

1841 m3 (65,000 ftl) 

I 
COLUMN 

FLOTATION 
227 m3 (8,000 ftl) 

i 
Cu-Mo 

· ... ~ .. ~~~. 

Mill Flowsheet (con't) 
1995YTD 

Tails 

I TAILING 
------~-~:THICKENERS 

(3)106.7 m (350 ft) 
£ 

No.3 TAILING 
IMPOUNDMENT 

1 

No.4 TAILING 
IMPOUNDMENT 

• 
SCAVENGER 

~I FLOTATION 
127 m3 ( 4,500 ftl) 

I I cr-~-" 

2.6km 
(1.6 mi) 

435 Tonnes 

5.8km 
(3.6 mi) 

mICKENERSI I MOLY 
PLANT 

/ (959,767 ~bs) Mo 
,,' // . /, -

(2)27.4 m (90 ft) 
301,491 tonnes 

(332,337 st) 
J ' : concentrate

l 
I I 26.21 % Cu 
FILTER _ .. a-IS-M-E-L-T-E-R-I 
PLANT 

COPPER 
mICKENERS Lro 
K2)27.4 m (90 ft )rJ 

...... 
~ 

BHP Copper Inc. 

Pinto Valley Operations 

17.2 km 
(10.7 mi) 
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Copper in Concentrate 
Production 

Thousands of Tonnes of Copper 
20 

19 -- ri"t < :sv e:a::::::::»-

/' 

18 ~ ~ -sc: s 

17 ~ ~ , s 

16 ~I----------------------------------------------------~ 

15 

lQ94 2Q94 3Q94 4Q94 lQ95 2Q95 3Q95 4Q95 

BHP Copper Inc. 
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Pinto Valley Ore Grade 
..... ./ 

Percent Sulfide Copper 

0.450 

0.400 

0.350 

0.300 

lQ94 2Q94 3Q94 4Q94 lQ95 2Q95 3Q95 4Q95 

BHP Copper Inc. 
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Concentrate Cash Cost 

/ 

1993 

1994 

BHP Copper Inc. 

Pinto Valley Operations 

,/ 

$ 1459/tonne 
$0. 6621lb 

$1268/tonne 
$0. 5751lb 
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Concentrate Cash Cost 
Components 

1995YTD 
1% 16% 

15% 

23% 

19% 

26% 
II LABOR II OP SUP 

_ ELEC POWER ~ OTHER 

BHP Copper Inc. 

ImMTC SUP 

DINDIRECT 
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"', 

Pinto Valley SX-EW 
Flowsheet 

Raffinate 

9,665 tonnes 
(21,308 k Ibs) 1---"'~-X--E-W--' --'1 

Cathodes 

BHP Copper Inc. 

Pinto Valley Operations 

(2) SX Trains 
(52) Commercial Cells 

(8) Starter Cells 
20,500 Amps 

443 lis 

LEACH 
DUMPS 

40.5 ha (100 ac) 
Active 

PLS 
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2.6 

2.5 

Pinto Valley SX-EW 
Production 

Thousands of Tonnes of Copper 

24 I < > . > < 

2.3 

2.2 

2.1 

2.0 

1 Q94 2Q94 3Q94 4Q94 1 Q95 2Q95 3Q95 4Q95 

BHP Copper Inc. 

Pinto Valley Operations AIME Tour - March 14, 1996 Slide 13 



/" ~ 

/ 

Pinto Valley SX-EW Cash Cost 

1993 

1994 

BHP Copper Inc. 

Pinto Valley Operations 

/' 

/' 

$847/tonne 
$O.384/lb 

$758/tonne 
. $O.344Ilb 
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Miami Unit Flowsheet 

I 

Ra ffin ate 

234 lis 
(3,719gpm) 
0.827 gpl 

1995YTD " 

SX-EW 
(2) SX Trains 

(102) Starter . 
Blank Cells 

13,500 Amps 

\ '*~;/ 
// 

/ / 

,Cathodes 
10,453 tonne' 
23,044 k Ibs 

207 J/s 
(3,283 gpm) 

0.928 gpI 

Ra ffin ate 
No.2 TAILS 

Tailings 

2,624 k tonnes 
2,893 k st 

Copper Cities Pit 

BHP Copper Inc. 
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Miami Unit Production 

Thousands of tonnes of Copper 
3.0 

2.8 

2.6 I "\:;c 

2.4 

2.2 

2.0 
1 Q94 2Q94 3Q94 4Q94 1 Q95 . 2Q95 3Q95 4Q95 

BHP Copper Inc. 

Pinto Valley Operations AIME Tour - March 14, 1996 Slide 16 . 



~ 

,,-' 

Miami Unit Cash Cost 

1993 

1994 

BHP Copper Inc. 

Pinto Valley Operations 

.// 
/ /,/ 

$1153/tonne 
$O.523Ilb 

$1107/tonne 
$O.502Ilb 
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A .' 

660 

640 

620 

600 

580 

560 

540 

Division Prod<u ctivity 

Kilograms eu Per Manshift 

lQ94 2Q94 3Q94 4Q94 lQ95 2Q95 3Q95 4Q95 

BHP Copper Inc. 
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Hourly 

Salary 

Total 

BHP Copper Inc. 

Pinto Valley Operations 

/' 

Employees 

12/31/93 

470 

163 

633 

12/31/94 

449 

151 

600 

12/31/95 

470 

151 

621, 

AIME Tour - March 14, 1996 - Slide 19 



In-Situ Expansion Opportunity 

• In-Situ Expansion Feasibility Study 

-<} Completed 37 drill holes with over 30K feet of 
core 

~ Modeling and metallurgical tests in progress 

-<} Final report due in 3Q 1996 

~ Potential for 50 million Ibs/yr 

~ Possible start date 1998 

BHP Copper Inc. 

Pinto Valley Operations 

// 

AIME Tour - March 14, 1996 Slide 21 



Slice 7 Expansion Opportunity 
+ Slice 7 

--} Additional 737 million pounds of reserves 

--} 1997 start pre-development stripping 

--} Primary production2002-2006 

--} 170 million Ibs/yr average copper in concentrate · 
r 

4- 13 million Ibs/yr average EW copper 

--} $51 million stripping capital / $30 million 
equipment capital 

BHP Copper Inc. 

Pinto Valley Operations AIME Tour - March 14, 1996 Slide 20 



ARIZONA DEPARTMENT ·OF ENVIRONiV1ENTAL QUALITY 

Fife Symington, Governor Russell F. Rhoades, Director 

NOTICE OF THE PRELIlVIINARY DECISION TO ISSUE AN . 
INDIVIDUAL AQUIFER PROTECTION PERMIT 

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director 
of the Arizona Department of Environmental Quality intends to -issue an individual 
Aquifer Protection Pennit to the followingapplicant(s): 

Public Notice No. 50-96AZAP 
Pinto Valley Mining Division 

BHP Copper Co. 
Box 100 
Mialni, AZ 85539 

Aquifer Protection Pern1it No. P-100329 

On or about June 27, 1996 

The Pinto Valley Operations are located approximately 8 miles west of MiamL 
Arizona, in Gila County, over groundwater of the Salt River groundwater basin in 
Township·Ot N, Ranges 13E and 14E, Gila and Salt River Base Line and Meridian: 

Latitude 
Longi~de 

33 0 24' 33.0" 
1100 57' 48.0" 

North 
West 

The Pinto Valley :Nlining Division will be authorized to operate an open pit copper 
mine, pregnant leach solution (PLS) and raffinate processing facilities, seepage and 
stonnwater retention facilities, surface runon/runoff facilities, tailings impoundments 
and ponds, leach dumps, waste rock dumps, the concentrator area and ancil1ary 
facilities according to the design and operational plans approved by the. Arizona 
Departlnent of Environmental Quality (ADEQ) Aquifer Protection Program Section. 

The facility mines low-grade copper and molybdenum are at a pennitted rate of 87,600 
tons per day. Both millable and leach-grade are are mined. Millable are is crushed and 
concentrated in on-site facilities. Copper concentrate is shipped to off-site facilities for 
smelting and refining. These off-site facilities are not part of this pennit. 
Molybdenum concentrates are containerized and shipped off-site. Low-grade are is 
deposited in the dump leaching area referred to as Gold Gulch. Raffinate solutions 
consisting of weak sulfuric acid are sprayed over the low-grade ore. The resulting 
pregnant leach solution (PLS) is collected in a double-:-lined facility with leak detection 

3033 North Central Avenue. Phoenix. Arizona 85012,(602)207·2300 



and pumped to the SX/EW plant -where it is processed using an organic solvent and 
electrowinning process. Resulting cathode copper is shipped off-site for further 
refining. 

The pennit and related materials are available for public review Monday through 
Friday 8:00 a.m. to 5:00 p.m. at the Arizona Department of Environmental Quality, 
Plan Review and Permits Section, 3003 N. Central Avenue, 5th Floor, Phoenix, AZ 
85012. 

Persons may submit comments or request a public hearing on the proposed action, in 
writing, to: 

Shirin Tolle 
Mining Unit 
Water Protection Approvals 
Arizona Department of Environmental Quality 
3033 N. Central Ave. 
Phoenix AZ, 85012 

within thirty (30) days from the date of this notice. Public hearing request must 
include the reason for such a request. 
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ALTERNATIVES IN LOADING EQUIPMENT 
ARIZONA CONFERENCE, DECEMBER 6TH, 1993 

Introduction 

C.D.O'COYNE & R.W.THOMAS 
MAGMA COPPER, PINTO V ALLEY 

JC,~ 

During the past several years, electric cable shovels have dominated the copper industry as the 
most favored low cost, high productivity loading tool. However, an aggressive mine plan may 
best be optimized by loading equipment which offers greater mobility and can operate in more 
confined locations. These loading options are currently being investigated at Magma Copper's 
Pinto Valley Mine. 

The Pinto Valley Mining Division is located approximately six miles west of the town of Miami 
in Gila County, Arizona at an elevation of 4,000 feet. Development of the Pinto Valley open 
pit began in 1972 with the mine and concentrator starting production in 1974. The open pit 
mines at a total rate of 145,000 TPD, of which 63,000 TPD is milled and concentrated. Copper 
production from the open pit and concentrator alone averages over 76,000 tons per year. 

The hydrothennal ore deposits in the Globe-Miami mining district comprise vein deposits and 
typical porphyry copper deposits. The Pinto Valley deposit is a hypogene ore body with 
chalcopyrite, pyrite, and minor molybdenite as the only significant primary sulfide minerals. It 
is the underlying protore of the chalcocite-enriched Castle Dome deposit which was mined 
between 1943 through 1953 from the Castle Dome Pit. The host rock for the porphyry copper 
deposit is the Precambrian Lost Gulch Quartz Monzonite, which is equivalent to the Ruin 
Granite. This material is generally silicious, fairly hard and abrasive in nature. Ore grade at 
Pinto Valley averages approximately 0.39% sulfide copper. 

A Departure From Traditional Loading Equipment 

Prior to 1992, the primary loading fleet consisted of two P & H model 2100 electric shovels, 
and three model 2300 electric cable shovels. These shovels were purchased between 1972 and 
1982, and vary in bucket size between 15 and 27 cubic yards. Throughout the mine life, 
production per machine has varied between 12,000 to 21,000 tons per eight hour shift from a 
nominal bench height of 45 feet. Working areas averaged '260 feet wide to accommodate double 
side loading with the existing cable shovel fleet. 

In an effort to lower stripping rates and reduce mining costs, more aggressive mine plans were 
evaluated during 1992 utilizing smaller push-back widths and less operating locations. Push-back 
widths were reduced to less than 220 feet on the west side of the pit. 



While this type of strategy is effective in reducing the overall mining rate, it also decreases 
operational flexibility and productivity, and increases logistical constraints. Thus, more mobile 
and flexible loading equipment was sought to satisfy production requirements in tighter working 
areas. Both high capacity wheel loaders and hydraulic shovels were considered as possibilities. 

Wheel Loaders 

The first machine evaluated by Pinto Valley was a new high capacity wheel loader. There are 
currently three companies competing in the large loader market. Based on several factors, the 
Caterpillar 994 was selected as the best fit for the requirements at Pinto Valley. The new loader 
was delivered and ready for production on November 1, 1992. This loader was equipped with 
a high lift capability, 53.5 x 57 tires, and a 245 inch wide bucket (21 cubic yards) to help 
protect the front tires while at the digging face. 

With the high lift option, the 994 has demonstrated that it is capable of loading 170 to 240 ton 
trucks with similar productivity. Pinto Valley utilizes a smaller 49.5 x 57 Goodyear tire due to 
increased operator comfort while loading on inclined surfaces. Loader tire life has exceeded the 
2000 hours mark at this time. 

Availability of the 994 for the fust year on the property averaged 86.5%. This lower than 
anticipated availability was due to operator awareness and minor problems in the hydraulic 
pumps. During the last several months, the loader's availability has ranged from the low to 
middle 90%. 

Although wheel loaders continue to exhibit higher unit loading costs than cable shovels, overall 
loading costs can be reduced by allowing cable shovels to be less mobile, thereby increasing 
productivity and decreasing shovel undercarriage wear. The mobility of a wheel loader makes 
it more effective at several loading applications than a cable shovel. Some of the loader 
applications and production rates as demonstrated at Pinto Valley are: 

1) PrLfllary Loading 
2) Rehandling Stockpiled Ore 
3) Mining Drop Cuts 
4) Cleaning Final Banks 
5) Mining Off Berms, Mud, 

& Chasing Low Banks 

16,000 to 18,000 tons per shift 
14,000 to 16,000 tons per shift 
12,000 to 14,000 tons per shift 
10,000 to 14,000 tons per shift 

8,000 to 10,000 tons per shift 

The increased flexibility of a wheel loader has increased the overall productivity of the entire 
loading fleet at Pinto Valley. During the first six months of 1993, loading costs were reduced 
by over 20 %, even though the wheel loader costs were dramatically higher than cable shovel 
costs on a unit cost per hour basis. Thus, the higher productivity of cable shovels easily offset 
the higher costs and lower productivity of the wheel loader, resulting in lower overall loading 
costs for the entire loading fleet. 
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Hydraulic Shovels 

The cable shovels operated at Pinto Valley are relatively small for the 190 ton haul trucks 
operated at the open pit, requiring four to six passes to load a truck. Since the mine plan 
stipulated reduced working faces, engineering and operations sought to evaluate a larger shovel 
which could also effectively operate in tighter areas. 

A Demag 485S hydraulic mining shovel is being leased by Pinto Valley for one year to analyze 
how effective a hydraulic shovel will fit into the Pinto Valley mine plan. It will also help to 
determine if the mine can support the material movement from a shovel. with a 40 yard bucket 
or larger, and how hydraulic loading costs compare to cable shovel costs. 

There are presently seventeen 485S machines operating throughout the world. Three of these are 
diesel; the rest are electric. Pinto Valley's machine is equipped with a 44 cubic yard bucket and 
a 2800 HP electric over hydraulic power configuration. The hydraulic system of six main pumps 
has a volumetric capacity of 1428 GPM, developing 472,500 pounds of digging force. The 
shovel is designed to load 240 ton haul trucks with three pass loading, and mine a bench height 
of 50 feet, with a maximum reach of 59 feet. A 300 foot cable reeler on the rear of the shovel 
is synchronized to reel in and out as the shovel moves. The shovel also propels at nearly twice 
the speed, and requires 20% less working room, than that of comparable cable shovels. 

With regard to assembly, the 485S was delivered the first week of July, 1993 and was ready for 
production on August 2, 1993. Except for a minor delay in the arrival of the electric motor, the 
erection of the shovel went smoothly and was completed on schedule in less than one month. 

Since the shovel has started operation, the availability has averaged 91.2 % with a utilization of 
over 99 %. These numbers are indicative of the operators' acceptance of making a hydraulic 
shovel work well in an open pit copper environment. As the shovel operators began training 
during the first month, shovel productivity averaged only 18,000 tons per shift. During the 
month of November, 1993 productivity has increased to 27,000 tons per shift, with a maximum 
productivity of over 33,000 tons per shift. 

Summary 

Although electric cable shovels have dominated the copper industry as a low cost, high 
productivity loading tool, other loading alternatives exist. An aggressive mine plan consisting 
of smaller push-backs may be best optimized by loading equipment which offers greater mobility 
and operates in more confmed locations. At Pinto Valley, the increased flexibility of a wheel 
loader has resulted in lowering overall unit loading costs by allowing cable shovels to remain 
more productive. The flexibility and productivity of a large hydraulic shovel is still being 
evaluated, but appears to be favorable at this time. 
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Minerals in Society 
Workshop 
~LA Vle 0) 1994 

-Magma Copper Company 

-Pinto Valley Field Trip 

Pinto Valley Open Pit 
Copper Mine 

• Orebody TYPICAL ARIZONA PORPHYRY 
COPPER DEPOSIT 

• OVERBURDEN GILA AND WHITE TAIL 
CONGLOMERATES 

• Host Rock 
QUARTZ MONZANrrE 

GRANITE PORPHYRY 
GRANO·DIORITE 

DIABASE 

PINAL SHIST 

Pinto Valley Open Pit 
Copper Mine 

• Mineralogy 

- CHALCOPYRITE CUFES2 

- COVELLITE CUS 

- CHALCOCITE CU2S 

- MOLYBDENITE MOS2 

- PYRITE FES2 

- SPHALERITE ZNS 

- GOLD AU 

- SILVER AG 

Page 1 
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Pinto Valley Open Pit 
Copper Mine 

• Structure 
- DISEMINATED CU AND MOS2 WITH FES2 

- MICRO·MACRO VEINS OF CU-MOS2 WIITH FES2 

- POST INTRUSIVE QUARTZ VEINING 

- "ENRICHMENT BLANKET" 

Pinto Valley Open Pit 
Copper Mine 

• Mining Statistics 

- MINING RATE : 145,000 TO 150,000 TPD 

- MILL ORE 63,000 TPD G + 0.27 % CU 

- LEACH ORE: G 0.1 • 0.27 % CU 

- WASTE G < 0.1 CU 

Pinto Valley Open Pit 
Copper Mine 

• Mining Sequence 

- LAY OUT BLAST PATTERNS 
II 33' X 33' 

- ROTARY DRILL BLAST HOLES 
» 12 314" DIA. X 50' DEEP 

- LOAD ANFO EXPLOSIVES 

- BLAST 

- ELECTRIC AND HYDRAULIC SHOVEL LOADING 

- 190 TON TRUCK HAULAGE 
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Pinto Valley Open Pit 
Copper Mine 

• Ore Size Reduction 
- PRIMARY CRUSHING 

)I ROM»»» 6" 60" X 89" CRUSHER 

- CONVEY TO LIVE STOCKPILE 

- FINE CRUSHING PLANT 
» 6"»»»»>1/2" 

II 7' STANDARD CONE CRUSHER 
)I 7' SHORT HEAD TERTIARY CRUSHER 
)I SIZING ON 8' X 20' VIBRATING SCREENS 

Pinto Valley Copper - Moly 
Concentrator 

• Comminution -"Grinding and Classification" 
- BALL MILLS 18' X 21' ALLIS CHALMERS OVERFLOW 
- SIZE REDUCTION FROM 112" TO +/. 150 MESH 

- BALL CHARGE 2·2112" STEEL CAST BALLS 
- LINERS· CAST STEEL 
- MILLING RATE 450 TPH 63,000 TPD 

- HYDROCYCLONE SIZE CLASSIFICATION KREBS 
33" DIA 

)I OVERFLOW: TO FLOTATION ·65MESH 
)I UNDERFLOW: BACK TO BALL MILL 

Pinto Valley Copper - Moly 
Concentrator 

• REAGENTS: CHEMICAL CONDITIONING 
FOR COPPER RECOVERY 

- COLLECTOR: XANTHTE Dl-THIO-PHOSPHATE 
- FROTHER: ALCOHOL GLYCOL 
- pH MODIFIER: LIME (PYRITE DEPRESSION) 

• Froth Flotation 
- DEFINITION: PHYSIOoCHEMICAL CONDITIONING OF 

MINERAL SURFACES TO AFFECT A SELECTIVE 
RECOVERY OF MINERALS FROM A SLURRY 

- MACHINERY: FLOTATION CELLS WEMCO 100 AND 
300 CU FT 

- COLUMN FLOTATION CELLS 
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Pinto Valley Copper - Moly 
Concentrator 

• FEED TO PLANT: + .2 -.4 % CU 
• CONCENTRATE: +1· 30 % CU 
• TAILINGS: +1· .04 % CU 
• RECOVERY: +1· 90% 

- REGRINDING: 150 TO 400 MESH 

II COPPER-GANGUE LIBERATION 

II CONCENTRATE UPGRADING 

Pinto Valley Copper - Moly 
Concentrator 

• Copper· Moly Separation 
- BULK COPPER-MOL Y CONCENTRATE 30'.4 CU AND 

0.5 % MOS2 

- CHEMICAL CONDITIONING 

- MOLY PRODUCT 85 TO 88% MOS2 AND 2% CU 

• Thickening· Filtration 
- THICKENING: DENSIFICATION OF SOUDS FOR WATER 

RECOVERY 

- FILTRATION: REMOVAL OF WATER IN PREPARATION 
FOR DRYING SOLIDS 

Pinto Valley Copper - Moly 
Concentrator 

• Tailings Disposal 
- WASTE SANDS CYCLONED AND STACKED FOR 

DISPOSAL 

- PROCESS WATER RECLAIMED FOR REUSE IN PLANT· 
60 '.4 

Tailings Reclaimation 
- ENVIRONMENTAL LANDSCAPING AND WHOUSTIC 

RANGE MANAGEMENT FOR RECLAMATION 

- CATTLE AN D NATIVE VEGETATION 
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Pinto Valley SX-EW 

• Leaching - ACID SOLUABILITY OF COPPER 
MINERALS 

- MINERALOGY: 

II SULFIDES: COVELUTE 

CHALCOCITE 

II OXIDES: AZURITE 

MALACHITE 

TCNORITE 

CHRYSACOLLA 

Pinto Valley 

• LEACHING METHOD 

- MINED ORE TO HEAPS 50' LIFTS 

SX-EW 

- POL YETHELENE AND STAINLESS PIPING FOR 
SOLUTION DISTRIBUTION 

- SPRINKLERS 

- SULFURIC ACID (H2S04I LEACH SOLUTION 

- COLLECTION OF PREGNANT SOLUTION IN PONDS 
- PUMPING TO SOLVENT EXTRACTION PLANT 
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October 20, 1986 

State of Arizona -State Min~ Inspector 
705 West Wing Capitol Building 
Phoenix, Arizona 85007 

Dear Sir: 

* '* * 
* * * * * * * '* 
* * 

This letter serves as notification that Nichols Development Corporation will 
be working with Pinto Valley Copper Corporation, under bid number 1011754. 
Work .on this project began on October 16, 1986, and will last approximately 
two months. 

This project consists of the following: 

#3 Tailings Dam constructing: 3 tailing dam 

#2! Tailings Dam dam to be constructed of all dirt 

#2 Tailings'Dam dam to be constructed with crawler tractors 

The job site will be at the Pinto Valley operations and there will be ten 
persons working on this project. 

Any further information can be obtained by call our office at 425-7006. 
We are located at 1750 North Broad, Globe, Arizona. 

ly, 

Jackie Hesketh 
Secretary 

cc: Mine Healtp & Safety Administration 
Mr. G. J. Klein 
Mr. Paul Francom 

STATf MINt INSPfCIOR 

OCT 221986 

IT~·Hftil.nlll .4 %44 



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

ROSE MOFFORD, GOVERNOR 
RANDOLPH WOOD, DIRECTOR 

JOINT NOTICE OF PROPOSED ACTION RECEI\/~D 
rJtJN -3 0 1989 

by the 

U. S. Environmental Protection Agency 
Region 9 (W-5-1) 
215 Fremont Street 
San Francisco, CA 94105 

Telephone: (415) 974-8105 

On Application for National Pollutant 
Discharge Elimination System (NPDES) 
Permit to Discharge Pollutants to 
Waters of the United States 

State of Arizona 

Dt.r-'r. uF j\II.~LQ & 
MINERAL F~ESOUHCES 

Department of Environmental Quality 
2005 North Central Avenue-Room 202 
Phoenix, AZ 85004 

Telephone: (602) 257-2270 

On Application for Certification 
for Compliance with Applicable 
Effluent Limitations and 
Appropriate Requirements of the 
State of Arizona 

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

The Environmental Protection Agency, Region 9, San Francisco, California, has 
received a complete application for a National Pollutant Discharge Elimination 
System (NPDES) permit and has prepared tentative determinations regarding the 
permit. 

On the basis of preliminary review of the requirements of the Clean Water Act, 
as amended, the im~ementing ~egulations, the Regional Administrator, Region 9 
Environmental Protection Agency, proposes to issue an NPDES permit to 
discharge to the following applicant, subject to certain effluent limitations 
and special conditions. 

Public Notice No. 17-S9-AZ 

Magma Copper Company 
Pinto Valley Division 
P.O. Box 100 
Miami, Arizona 85539 

Jul y 3, 1989 

NPDES Permit No. AZ0020401 

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

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



The applicant operates the Pinto Valley Copper Mine located approximately 
eight (8) miles west of Miami in Gila County. They have four (4) discharge 
points. Three (3) of the discharge points (002 - latitude 330 23' 29" N, 
longitude 1100 59' OS" W; 003 - latitude 330 25' 20" N, longitude 1100 59' 50" 
W; and, 004 - latitude 330 23' 02" N, longitude 1100 58' 12" W) discharge as a 
result of excess precipitation. The remaining discharge point (005 - latitude 
330 22' 44" N, longitude 1100 57' 23" W) has a continuous discharge. On 
October 10, 1984, the Water Quality Control Council granted a mixing zone for 
discharge points 002, 003 and 004 to the Pinto Valley Mine. All discharges 
are to Pinto Creek in the Salt River Basin. Pinto Creek has protected uses of 
Aquatic and Wildlife, Incidental Human Contact, Agriculture Irrigation and 
Agriculture Livestock Watering. The proposed permit contains effluent limits 
for Suspended Solids, Cadmium, Copper, Lead, Mercury, Zinc and pH. The 
proposed permit will expire approximately five (5) years after it becomes 
effective. 

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

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

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

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

U. S. Environmental Protection Agency 
Regi on 9 (W-5-1) 
Attn: Jon Hangartner 
215 Fremont Street 
San Francisco, CA 94105 

Telephone: (415) 974-8299 

2 

State of Arizona 
Department of Environmental Quality 
Attn: Wayne H. Pal sma - Room 202 
2005 North Central Avenue 
Phoenix, AZ 85004 

Telephone: (602) 257- 2270 



( ~ , 
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All comments or objections submitted within 30 days from the date of this 
notice will be considered in the formulation of the final determinations 
regarding the application. If the response to this notice indicates a 
significant degree of public desire for a public hearing, the Regional 
Administrator shall hold one in accordance with 40 CFR 124.12. A public 
notice of such hearing will be issued at least 30 days prior to the hearing. 
A request for a public hearing shall be in writing and shall state the nature 
of the issues proposed to be raised in the hearing. 

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

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

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

3 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

ROSE MOFFORD, GOVERNOR 
RANDOLPH WOOD, DIRECTOR 

JOINT NOTICE OF PROPOSED ACTION 

by the 

U. S. Environmental Protection Agency 
Region 9 (W-5-1) 
75 Hawthorne Street 
San Francisco, CA 94105 

Telephone: (415) 744-1923 

On Application for National Pollutant 
Discharge Elimination System (NPDES) 
Permit to Discharge Pollutants to 
Waters of the United States 

State of Arizona 
Department of Environmental Quality 
2005 'North Central Avenue-Room 202 
Phoenix, AZ 85004 

Telephone: (602) 257-2270 

On Application for Certification 
for Compliance with Applicable 
Effluent Limitations and 
Appropriate Requirements of the 
State of Arizona 

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

The Environmental Protection Agency, Region 9, San Francisco, California, has 
received a complete application for a National Pollutant Discharge Elimination 
System (NPDES) permit and has prepared tentative determinations regarding the 
permit. 

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

Public Notice No. 18~91-AZ 

Ma gma Copper Company 
J Pinto Valley Division 

P. O. Box 100 
Miami, Arizona 85539 

March 4, 1991 

NPDES Permit No. AZ0020419 

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

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



The applicant operates an existing copper mine located approximately 3 miles 
north of Miami in Gila County. This mine is presently inactive. They 
normally operate in a no discharge mode. If they do discharge, their 
discharge would consist of seepage and runoff from inactive dumps and related 
areas. They have three discharge points: No. 002 to Pinal Creek via Tinhorn 
Wash and Miami Wash at latitude 330 26 1 25" N, longitude 1100 51 1 41" W; No. 
003 to Pinal Creek via Unnamed Drainage at latitude 330 271 27" N, longitude 
1000 51 1 31 11 W; and, No. 004 to Pinal .Creek via Unnamed Drainage at latitude 
330 271 35" N, longitude 1100 51 1 10" W. Miami Wash has protected uses of 
Aquatic and Wildlife, Agriculture Irrigation and Agriculture Livestock 
Watering. Pinal Creek has protected uses of Aquatic and Wildlife, Incidental 
Human Contact, Agriculture Irrigation and Agriculture Livestock Watering. The 
proposed.permitcontains effluent·1 imits forCadm;um, Copper, Lead~ Mercury, 
Zinc ,Cyanide and pH.. The proposed permit wi 11 expi rea pproximate1 yfive 
years after it becollles effecti ve. 

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

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

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

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

U. S. Environmental Protection Agency 
Regi on 9 (W-5-1) 
Attn: L. Sil va 
75 Hawthorne Street 
San Francisco, CA 94105 

Telephone: (415) 744-1923 

2 

State of Arizona 
Department of Environmental Quality 
Attn: Wayne H. Palsma ~ Room 202 
2005 North Central Avenue 
Phoe~ix, AZ 85004 

Telephone: (602) 257-2270 



\ 

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

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

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

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

3 
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~RECEi\liol Di:~AKTMEN!t~: =I:~::!'a RESOURC~S 

\._':S~:f;M~ R.~.:~; .. RA..GE.J .. ·. ~INE OWNER'S REPOR:ate ...... S.~1:?~~~~.~.,.?~.l .. J..9.s.~ ......... . 
, .,.·.·· .. 111(, I\RI . ~. \·" .. :,~, ... ~,.,._i, •. "";~'"""" j .;" 

1. Mine : . .c.c;\~.t.l~ .. ~D.Q1JJe ... D.ivi.si.Qn., ... Miami .. CoppeJ: .. Compall'i7~w ............................................. . 
I, , ' :r 

2. Location~~~~~.~!..~.dywp.l~ ....... Range.l3.E .... Nearest Town ..... Miami ........... Distance .. 10 .. llli.les 

Direction .... ~~.~J ........ ;'" Nearest R.R. ......... S9~:tb~:+.ll .. P.a.ci.fic ....................... Distance .. 10 .. mi.les 

Road Conditions ..... ~Black .. to.p .. xdad.~~to ... pr.(;)p-e-:t=tY_" ............................................................... -

Mining District and County: ... M:h~mi ... MltliXlg .. D.i.s.tt'.ic.t.f .... Gi~a ... Count.Y-............................ . , J . ~ . 3. 

Former N,ame pf IV) i ne : .(!.~~.t !~ ... P.9.~.~ .. ~:1J-g~C? ... :,: ... l?1Jt~9 ... :v.al.l~y ... D.ev.e.1o.pro.ent .. Go ............. . 
, ,~ I 

Owner: .. ~ ... Miami ... Cop.per ... CQmpany .................................................. ~ .. ~ ....................... _ ................ . 

4. 

5. 

Address: ...... Miami.,. .. Arizona .. ~ ...................................................................... ~ ................ ~ ................ . 

6. Operator: ............ Min,e.d ... Qu.t. ................................................................................................................. . 

Address : ........................... ~ ...................................................................................................................... . 
~ 

7. Principal Minerals: ........... ~9.pp.~~ .......................................................................................................... . 

8. Number of Claims: Lode ....................... _ ... _ Patented ............................ Unpatented ...................... _ ...... . 

Placer ............................ Patented ............................ Unpatented ............................. . 

9. Type of Surrounding Terrain : .................................................................................................................. . 

................................... _ ........ ---- .. -- ...... ----_ ....................................... -- ...... _ .................... ., .............................................. _---_ ................ _- .... ; .............. _ ...................... .:. ............... _ .. -.......................................................... ' 

10. Geology and Mineralization : .................................................................................................................... . 

................ ..: .............. -.... -................ -........ __ ...... ---_ ..................... _ ........ _ ...... _ .. _ ........................ -_ .... _-- .. -.. -................ -.. _ ...................................... -.......... _-- .......................... -........ --_ ........ -..................... -..... -.. 

11. Dimension and Value of Ore Body: ....................................................................................................... . 

-_ ............ _., ......... ~ --- .. ' ...... , ....... ' ...... ~~ ... ~ ... , ..... - .... ~ 

... _------_ .. _ .... _-- .. __ .... ---.:_ ...... __ ._--- .. --- .... _ .... -- .. -................ -............. -.......... - .. __ ..................... -.... __ ............. --_ .. _ ...... _-_ ...... _ .. _----_ .. _- .. _ .................. - ...... _ ................... _ .............. _---_ .. -_ ....... _ .... -
Please give as complete information as possible and attach copies of engineer's reports, shipment returns, 
maps, etc. if you wish to have them available in this Department's files for inspection by prospective leasors 
or buyers. ' 

(over) 
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CASTIB 00. MIAMI 

Total 1-1-52 $ 66,000,000 

19,2 Gold &: Silver $ 38,474 
Copper 12.743.000 (,2,655.859 I @24.2) 

19" tjold & Silver 46,8,1 
Coppe~ 11.155.000 (4O.81S.598 f @28.8) 

1954- Copper 244,000 (29.6) (81'~190) 
19'-5 ooppe~ 836,000 (2,229.271 * 837.S) 
19S6 Copper 2,181,000 ~5.233.464 I ®41.8) 
19S1 Copper 1,497,000 4.990.145 # @)O.o) ,. 
19.58 Copper 1.358,000 ~5.264.166 I @25.8) 1 

19'9 Copper 1 • .520,000 4.902.1,1 * @31 ) 
( 

$ 98.225.000 
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I STATE OF' ARIZONA , 

DEPARTMENT OF MINERAL RESOURCES 

July 20. 1976 

Mr. R. P. Hughes, 
Manager of Operations, 
Cities Servfce Company 
P. o. Box 100 
Miami, Arizona 85539 

Dear Mr. Hughes: 

MINERAL au ILDING. P'AIRGROUNCS . 

PHOENIX. ARIZONA 8eOO7 

Thank you very IWch for furnishing the Depart_nt of Mineral 
Resources with the 1975 production data for your Arizona min­
ing operations. 

Enclosed is a copy 0' the completed 1974-1975 tabulations 'or 
all large Arizona copper producers. 

If the Department, or I, cln be of assistance to you It Iny 
time. pleasl contact us. 

Sincerely. 

Glenn A. Mtl1er' 
Mineral Resources Specialist 

Enclosure 

GAM:pp 

File: Cities Servic 
e t Pink Reading 

Alpha heN Copper Report, GAM file 

"I: . 
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THE STORY OF THE MIAMI INSPIRATION COPPER DISTRICT 

The Miami-Inspiration Copper District attained a production of 181 million 
, .: pounds of copper in 1951. Three large mines were responsible for practically 

all of it. They are the Inspiration, the Miami and the Castle Dome. The 
latter is a wholly owned subsidiary of the Miami Copper CO"mpany, -and altho 
the Castle Dome ore-body is located miles away from the Inspir~tion-Miami ore 
system, its mineralization is related to that of the other low-grade copper 
deposits in the area, the generally accepted theory being that the older 
formations were intruded by the Schultze granite, providing an avenue for 
secondary enrichment along the contact. 

History * 
The major developments in the Miami-Inspiration district have all happened in 
the twentieth century. At the beginning of the century, chrysocolla, a blue­
green copper silicate mineral containing when pure about 36 percent copper, 
had been mined at the Keystone Mine, and soon after, a vein of chryaocol1a was 
stoped at the Live Oak. Both of the veins were in granite porphyry and did 
not extend into the schist. Several years later the \voodson tunnel was driven 
in the north side of Inspiration Ridge. This tunnel cut disseminated chalcocite, 
a black-grey copper sulphide mineral containing when pure about 80 percent 
copper, and some crude ore was mined from a zone of stringers in the schist. 
In 1906 the General DeVelopment Company sank a shaft on the Captain claim and 
another on the Red Rock, the latter striking ore at a depth of 220 feet. The 
Miami Copper Company was organized in November of that year and development 
work was actively undertaken. By 1909 the railroad had been extended to Miami 
from Globe, and in 1911 the first concentrates were produced after an in­
tensive ~onstruction period which saw the completion of a mill, power plant,. 
and other surface equipment, 

During this period the Inspiration Copper Company and· the Live Oak Development 
Compa~ were also engaged in development worke At Inspiration active dAve1op­
ment by shafts, drifts, and crosscuts, as well as churn drilling; was begun in 
1909. Two years later, 21,000,000 tons of ore had been outlined. The Live Oak 
had by 1912 developed 15 million tons of ore despite the fact that much of the 
ore body lies deeper than at either Miami or Inspiration and is covered by 
porphyr.y and Gila conglomerate. The Live Oak and Inspiration merged in Jan­
uary, 1912 as the Inspiration Consolidated Copper Company with ore reserves 
of 45,300,~OO tons averaging 2 percent copper. 

Further developments and :refinements in mining and milling methods have great-
'., ly increased the ore reserves of both major companies. 

Between 1906, when J. Parke Channing eY~ed the deposits at Miami and ex­
ploratory shafts were started, and 1911, when the Miami Copper Comp~ began 
to produce concentrates, almost ten million dollars had been expended in the 
preparation for production. 

Development of the Inspiration ore-bodies began in 1909 and about fifteen .. , 
millions had· been spent before the production of copper in 191,. . In 1915 the 
International Smelting Company erected a three million dollar smelter at 
Miami. 

* From a paper presented by G. R. Rubley to the AoI.Mo& M.E.at Tucson,Nov.1938. 
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The third big producer, the Castle Dome mine, is located about nine miles 
by highway west of Miami and some· three miles north of Pinto Creek. The 
first systematic exploration work was initiated in the early twenties by the 
Pinto Valley·Mining Company. Jackson Hoagland has writien a good description 
of the Castle· Dome operations and much of this history of the Castle Dome, 
area has been taken from his description, written in 1946. The churn dri+~-; 
ing ·conducted from 1924 until 1931 proved the existence of the deposit - ... , 
and provided valuable information as to its size and grade. Subsequent 
mining operations by Castle Dome Minine Compa~ have verified the accuracy 
of the earlier determination. 

Miami Copper first b eceme interested in the region when it acquired the 
Continental group of claims adjoining the Castle Dome group through its pur­
chase of the Old Dominion Company. Because the surface geology indicated 
the possibility of copper values underlying a considerable area, an option 
was acquired on the Pinto Valley Mining Company holdings and extensive 
surveys and churn drilling were undertaken to determine the extent and grade 
of the deposit. ' 

Miami Copper had considered the property as a possible future reserve, but 
about that time the government became vitally interested in ~creaaiing 
copper output. Consequently, arrangements were completed. for the RFC sub­
sidia.ry, Defense Plant Corporation, to provide the funds necessary to equip 
the property, and, late in 1941, Miami Copper exercised its option on the ~ 
Pinto Valley holdings. These claims, together with the Continental group, 
were then deeded to Castle· Dome Copper Company. 

One of the most remarkable achievements of the entire operation was the . 
speed with which the property was brought into production once the decision to 
go ahead was reached. The project was granted top priority by the govern-
ment and the W. A. Bechtel Company commenced preliminary work early in 
January of 1942 as engineer-contractor. Seventeen months later copper concen­
trates started moving from the company's mill to the International smelter 
at Miami. . 

Castle Dome took the mine over from the contractor on April 19, 194), an4 
accepted the concentrator on June 10 of that same yearo By this time the ,., 
Bechtel Company had· stripped the orebody of nearly 14,000,000 tons of waste, 
stockpiled 473,000 tons of ore, constructed a 10,OeO-ton flotation plant 
and built a 4!-mile paved highway to the property. 

To provide the necessary water, a 16" ~·combination steel and wood stave pipe 
line was laid a distance of over 11 miles from the Old Dominion mine at Globe 
to Castle Dome and a 3,,63,OOO-gallon reservoir was built. A power line was 
erected to connect the property with the Salt River Valley Water Users Asso-
ciation system. ; 

The most remarkable achievement of this operation has been the fact that .. 
thOugh the ore mined has contained only twelve to sixteen pounds of copper per 
ton, the Castle Dome Mining Company has paid in rental to the Defense Cor-,-·~y:. 
poration a total of ap.proximately sixteen million dollars, and has had net __ > 
earnings of almost ten million dollars before depreCiation and depletion. '.: ,;X 
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'. : .~ GeOlogy ot the Miami-Inspiration District 
·1 •..•... , 

The: Pinal Range, which covers' an area about' 16 miles long aru:i 12 miles loride, 
is'made up largely of Pinal schist with considerable irregularly intruded 

:.. quartz diorite and granite and also a younger intrusive, the Schultze granite. 
The 'disseminated copper deposits of Mia.mj..·-oCcur in the northeast corner of 
this area. 

Probably the most important roc~issociated with the copper deposits of 
'Inspiration, :Miami and C~~ -tome is the Schultze granite. This,),las been 
minut~ly fissuree! ~e cracks have been filled with quartz an<ftoa less 

' .. !,;' ''1.': extent wi~~~ides. The result is a very brittle and f'ragile mass tha.t, 
gi~er~ly character ot the Pinal schist, is so essential to success­
ful .. block-caving methods of mining. 

J i.. 
'. : 

• ',J.: 

The Miami district contains numerous f'aultslwhich have played an important 
part in the mineralization of the district. the metallic minerals of in­

', .. , terest arFl native copper~ native silver, molybdenite, galena~ ch'a1cocite~ 
. ',', 'covellite4, chalcopyrite-", pyriteb, cuprite7, malachite8, azurite~ and 

chrysocollalO • 

The bodies of disseminated copper ore of Miami, Castle Dome and Inspiration 
may be characterized generally as undulating, flat-lying masses ,'of irregular 
horizontal outline and variable thi'ckness. As a rule these masses lack 
d~inite boundaries. Closely placed sampling and assays indicate a gradational 
passage from ore to fcountry rock. The depth to the ore ranges greatly from 
place to place, as in many places the leached rock itself is overlain by 
dacite or Gila conglomerate. 

In a general way the Miami ore-body is chiefly in schist, although a granite­
porphyry d~e cutting the schist has likewise been metal~ized. ' The Inspira­
tion ore-body is"also mainly in the schist, although in pl,aces this schist 
occurs beneath an intrusive sheet of the porphyry. The predominant feature 
of the Castle Dome orebody is the Dome or Turtleback fault which divides it 
into two parts. ' -To the east of this fault the ore is largely of a soft nature 
with chalcocite th~ predominant copper-bearing mineral. To the west is a 
harder ore in which chalcopyrite is the principal source of copper. 

Operations at Miami 

The Miami Copper CO:p1panyl s property has bee~ an undergroun,d, mining operation 
with a block-caving system of mining to take, o~t the ore", ~en.th,e, 6,000 .ton 
mill was ready to start in 1911, grav~~Y,~o~centration was standard practice, 
and the mill was equipped with chilean mills for fine-crushingj and tables for 
concentration. The chilean mills were soon replaced by Hardirige ball and 
pebble mills, and a short time later steel balls replaced the pebbl~s. These 

1. Fault - a fracture in the earth's crust accompanied by displacement or one 
_ side of the fracture with reference to the other. 

2. Galena - Lead sulphide - 87% lead, 13% sulphur. 
3. Chalcocite - Copper sulphide - 80%' copper, 20% sulphur. 
4. Covellite - Copper sulphide - 66.,% copper, 33.5% sulphur. 
5. Chalcopyrite - Copper Iron Sulphide - 35% copper, 30% iron, 35% sulphur~ 
6. Pyrite - Iron Sulphide'- 47% iron; 53% sulphur. 
7. Cuprite - Copper Oxide - 89% copper, 11% oxygen 
8. V~lachite - Copper Carbonate'- Green - 57.5% copper. 
9. 
10. 

Azurite - Copper Carbonate - Blue ~ 55.0% copper. 
Chrysocolla - Copper Silicate - _ G3e:D .;. 36.2% copper. 

• ~ '" -. J'" • 

~ ... /' .. i 

,n l~' 
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technical improvements continued with the 'adoption of flotation. Indeed, th~ 
Miami Copper Company, like the other big copper companies, was continually 
spending money to enable it to profitably treat a gradually lowering grade of 
ore. In re'cent years it is now possible to make money in the treatment of 
ore containing as low as .75% copper (15 lbs.per ton). When the grade of ore 
dropped below 1 percent, milling capacity was increased to 11,500 tons per day~ 

It was neces sary to do this or suspend operations entirely. A plan of mining 
operations was worked out on paper by Mr. Maclennan and his associates. They' 
showed the directors of the Miami Company that it would be possible to mine 

, this low-grade ore at a cost well below So cents per ton, and the directors 
" authorized the expenditure of almost four million dollars to effect the expan­

sion, in plant capacity from 6600 to 17,500 tons daily. 

The production of copper at a cost of 10 cents per pound from an ore giving 
a net yield of only 10.55 lbs per ton had never been achieved before. Economies 
~ffected b9th in mining and in concentrating as between 1923 and the later dates 
are, due in part to the increased tonnage, but improved efficiency 'in many 
directions likewise is a factor. It is difficult to refrain from using ex­
travagant adjectives to'describe such figures as 35.7 cents per ton for mining 
and 24.9 cents for concentrating. The tailings discarded from the concentrator 
during the first three years of operation averaged 14.52 lb. of copper per ton. 
In November, 1930, the are as mined and treated contained less copper than the 
ton of tailing rejected 15 years earlier. 

The Miami. ores contain very little gold and silver but since 1938, commercial 
quantities of molybdenum have been recovered from the copper ores, and have 
been a factor in keeping the mine in the profitable class. Leaching of the 
oxidized portion of the mixed oras produced by the mine, has also been em­
ployed by the Company in attaining the economic success of its operations. 
The Miami Copper Company has been a shining example of how a combination of 
capital, progressive business acumen and technical brains has converted common 
rock into useful metal. 

Up to January 1, 1952, the Miami mine has produced over 140 million tons of 
ore from Which have been recovered over 2100 million pounds of copper, which 
together with small values of gold, silver and molybdenum had an estimated 
total value of $330,000,000. 

Operations at Inspiration 

'The Inspiration Consolidated Copper Company's plant' at Miami, Arizona, was 
" designed and built to make possible the profitable working of a low grade, 
'finely disseminated copper deposit containing 100 million tons of ore averaging 
l.5~ copper. 

From the beginning it was evident that the plant could not be kept integral 
but that a break would have to be made somewhere in the flow-sheet, removing 
at least the concentrator to a site more suitable than any available near t~e 
mine. It was finally decided to do the coarse crushing at the mine, to sto~e 
the crushed rook in a bin trom which it could be loaded into railroad cars " . 
and to haul it to the concentrator, an excellent site for which was available 
about 1-3/4 miles, from the mine. ' 

The original intention was to efluip a· plant to tr~t 7$00 tons of ore per ~, 
but through the acquisition and proving up of additional ore reserves, the· .. '~' 
introduction or the Ohio caving system, and the excellent results in the test 
mill (which made it possible to treat a lower-grade ore than had been, thought 
possible) it was evident that a pla~t40! much greater capacit~', should be"' ,,~~;.c 
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supplied. It was, therefore, decided to treat approximately 15,000 tons of 
ore per day. 

A gravity test mill was erected and placed in operation near the Joe Bush 
shaft in November 1910, and its operation was continued until August, 1911". 
Soon after, flotation began to attract considerable attention, and a 6oo-to"n 
test mill was designed and erected in 1913. That the large-scale test-mill 
r.'.cthod for ·,,;orkine out flo"l-sheets for large plants is the only logical 
method, is evidenced by the fact that in nearly ever.y stage of treatment either 
an entirely new machine has been adopted or a new application has been made 
of a standard machine; the result in each case being increased efficiency or 
a more economical arrangement. It may be interesting to" note that six complete 
designs for the concentrator were executed, the idea being to keep this work 
abreast of the developments brought out by the "test-mill. 

The concentrator was no sooner erected than very marked changes in grinding 
machiner,r began to de~elop, the ultimate result of which was another alto­
gether new arrangement for the entire mill. 

As a re~ult of preliminary studies, a dual arrangement of the mine plant was 
evolved. To insure continuity of service two shafts were used, and the 
whole mine plant ,,'as made duplicate in arrangement. A water supply for the 
concentrator was developed at Wheatfie1ds, about 12 miles from the mill site, 
and later, wells were sunk on the flat below the tailing storage site. The 
best location w~s determined to be about 2! miles from the mill, at the junction 
of two-fair-sized drainage channels receiving their supply from the Pinal 
Mountains about 10 miles away and 4000 f~. higher. 

Electric power was obtained from two sources. The Reclamation Service of 
U. S. Government at Roosevelt Dam, 40 ~es away, furnished some of the power, 
and in conjunction with the ·International Smelting Co., the Inspiration built 
a power house that utilized reverberatory waste heat and also produced power 
from oil-fired boilers (later gas-fired). 

Throughout the early years of mill operation, research and experimentation 
developed improvements, until in the early twenties, when the Inspiration ore 
being mined at that time, began to show larger proportions of non-sulphide . 
copper which was npt nmerlable to e££icient treatment by flotation. A search 
was made for a process that would successfully treat such mixed ores. The 
main sulphide copper mineral was chalcocite and the principal non-sulphide, 
chrysocolla. Laboratory and test-plant investigations conducted by G. D. Van 
Arsdale, together with the Inspiration staff, proved that such mixed ores 
co~ld be successfully treated by leaching with ferric sulphate. Many millions 
of dollars were expended in these tests and in the construction of a suitable 
leaching and precipitating plant. And since 1926, this method of treating 
the Inspiration ore has been standard practice. 

An open-pit development and sonstruction program was completed in March, 1948, 
and since that time almost half of the ore mined has come from the open pit. 
in 1949 all necessary work underground was completed for leaching in place 
certain mined out and caved areas in the mine to recover part of the remainiilg 
copper. Production from this source began in 19,0. 

By J~~ry 1, 1952, the Inspiration mine had produced over "130 million to~~" ~f 
ore, from which had been recovered 2,00 million pounds of copper worth $.b~:ut" 
400" mil1ions.o.£ ~." . ,:; 
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Castle-Dome Operations 

equipment known to-,the, • Electric churn drills, electric shovels, 

~e ~...coppe,r Company mines and mills over 12,OOO"tons of ore daily_ 
The ~ i.s ~ typiCal 'SPit operation with the latest and most modern 

and diesel trucks are used. '~"l'a.tor is also one of the most modern 

: t.~. •. 

and efficient in the industry. Its simplicity of design and operation has ' \. 
~iUll I e'} ~, e of women as operators, ltlich is one reason lihy this property 
was not as seriou " ted as others by the labor shortage problems durinr 
the war. Automatic feed Co ' first conceived by F. W. Maclennan, and 
worked out by Miami and Castle nruiilfjrt:#ils together lI1:th-westinghouse Electric. ,,. 
and Mfg., Co., has increased the plant's e£fiei.ency both as to tonnage and 
metallurgy. Tied in with the feed control is a water control Whiah adjusts the 
flow of' water into the mill, maintaining a constant density. The importance 
of this control to an operation like Castle Dome b.ecomes .. apparent when it is 
realized that no attempt is made to control the hardness and grindability of 
the ore mined and delivered to the concentrator for treatment. The ore is 
dwnped into the coarse ore pocket as it best suits the mining operation. At 
times it may carry 1 percent copper and othell; 0.4 per cent. Moreover l on one 
day it may come from the eastern portion of the ore body where the ore is 
softerl and the next from the western side where it is harder. 

By January 11 19$2, the Castle Dome mine had prodaeed over 33 million tons of 
ore from which had been recocdvered over 420 million pounds of copper, over 
five hundred thousand ounces of silver and over eight thousand ounces of gold, 
with an estimated value of 66 million dollars. 

The Castle Dome mine is approaching exhaustion of its o reb 0 dy , but the owners 
are already making preparations to cpen up a new mine in the Miami area. The 
Miami Copper' Co , s whciD.y owned subsidiary liThe Copper Cities Mining CoV, will 
utilize the minin6 and milling equipment of the Cast:e Come Copper Co. when 1hP 
latter has ended its operation. 

Conclusion 

The above facts tell the sto'ry of how intelligent observation and scientific 
reasoning' can be brought to bear even on the exploratory" phase of mining 
which has seemed usually so haphazzard. In the case of the Miami mine the 
sum of $4001 000 was risked to ascertain whether there was enough ore to con­
stitute a profitable mine; after that point was passed, the further development 
underground served merely to emphasize the bigness of the orebody and the con­
sequent need of making financial provisions for operations on a big scale. 
The stor.y of the Miamiand the Inspiration suggests also that the successful 
exploitation of an orebOdy may involve operations on a scale so big as to re­
quire the expenditure or sums of money that make the original purchase or the 
bare ground seem very cheap,; it indicates that a mining claim without the in­
telligent use of capital is only second-rate scenery. 

In connection with ,the early development of the Miami-Inspiration district,. 
the names of "Black" Jack Newman", F. C. Alsdorf and F. J. Elliott, the latter 
a Phoenix attorney, sb:>u1d be mentioned' as responsible for Mr. Channing be­
coming interested in the Miami property. Henry Krumb, .W. B.Thompson and " 
Dr. Ricketts were the men chiefly responsible for the' development ot the In­
spiration. Needless to say the managers and starts ot the two compariies , .. ' , 
furnished the brains which brought about the success ot both ventures. ' 

- 6 -



i' (.' . 

.. : 

The three mines have been the producers of over 300 million tons of ore, from 
which have been recovered a total of 5 billion pounds of copper with a value 
of over 800 million dollars. A result tar beyond the dreams of Parke Chan­
ning and Henry Krurnbl 

Most of the eight hundrttd million dollars benefitted the State of Arizona 
in the form of wages for its citizens" education for its children, a market 
for its farmers, and a higher standard of living for everyone. It has been 
determined that "for every man engaged in mining and allied industries, 
2-1/3 jobs were created in service industries and (on the basis of average 
family size) a total of 12 local persons are thereby supported. II Every 
miner, every millman and every smelter man who has taken part in this 
creation of wealth may take just pride in his share of such constructive work. 

Arizona Department ot Mineral Resources 

March" 19S2 
- 7 -



o 
f 

I 

Looated. 

HistOI7' 

Waat. To Ore 
Batio. 

I ) J ...J~ f<- i"-h! Co? fJ i 
__ , ... _ ... _.~_~_....-:o:,"".O' .. ""~""~~ 3W Ifoo .... ol~:UM~_ 

9 miles west aDd north ot M1aml elev. at shop aite 4350 .• 

Work WIl8 started by the ".A. Bechtel 00., ingir& ... -Contraotore 
tor the Deten.e Plant Corp. 011 January 1942. The first Job 1IU 

pioneering a road into the propert7-

On April 19, 1943 the Castle Dome Copper 00., Ino. took over th. 
operation8 on the Do... The oontraotor had stripped 13,803,.'1 
tonI ot wast. oappins-

Castle Dome carried on the stripping operation UIl'til June 10 .. 1'43. 
wheD the oOlloedrator was start eel. Sinoe that tim. •• haYS ad.necl 
ore as required by the oono8Jltrator and have stripped _at. on 
the development prosraa. 

The original .1..,at101l OD top the Dome was 4830 - the first or 
top bench ns 41;0 - and the first ore .. e mined on the 4430 bench. 

To date there are 13 bench •• (only 3 are active) and 4 mora are 
planned. 

"Naste removed to 12-1-44 
By Contracstor 
By Castle Dome 

Total 

Ore llined to 12-1-44 

13,803,461 Tona 
13.422,861 TODS . 

27,22',328 Tona 

5,464,';22 Tona 

J'rOB April 1" 1943 to Ma7 1, 1744 the aiDe operated at a _ate 
to ore rat10,iot 3.3 to 1. 

Iro. lIay 1, 1,44 to D80. 1, 1,44 the min. operated at a .at. to 
ore ratio ot 1.2 "0 1. . 

7'" SuoJrua - 1r1. 2n ohura drill •• 
3- ~ioD 4161 - ; 0.,. eleGtr10 aboyela. 
1- )forth •• d 800- 2-1/2 0.7. 41 ••• 1 ahoy.l~ 

14- KDuete" 30 '0. trude poared by 150 l. P. Cwiud. •• 41 ••• 1 .. tore. 
4- luol1d 14 tOil 41 ••• 1 tt'uok •• 
6- Caterp111.. »-. 40&... 1N1IJ u4 whoa equip,". 
4- GarclDel'-Dea... 365 au. tt. cU. ••• l powered. •. a1r .0000r ....... . 
;-. Inger80U-Raa4 "·2 •• ,oa drill.. .' ',;i"iF,,:: 



Benoh Height, The top 12 benches are 40 It. in height _ The 10 ... at bench 
is 4S it. and all tut ur. bench.. will b. 45 it. 
The backslope is 45' degrees oynrall. made up ot a 20 It. 
bench and a 1/2 to 1 slope on the 40 It. bank. 

Pr •• eat operations. 
Per 24 hourIS 
8- churn drill shirt.-
6 electric shovel shifts. 
30 Knu ok 01 truok shitt._ 
7 daya per week - .lien .or king 6 d., •• 
Approximately 21,000 tons por 24 hours, ot .. hiGh 12,SOO tons 

..• :.<"~~. .... are ore and 14,500 tons warie. . 
J: 

hploe1 y.. and 
Blasting. We use 40~ special gelatine dynamite in the 8uS - 50 Ib_ 

cartridge and 20% quarry bag powder. Our monthly consumption 
will average zl3 bag and 1/3 gel. 

The churn drills use a 9" bit which giye. a 10" blast hole. 
Holea are s'paca4 approx. 18 it. apari with 30 rt. ot burden on the 
tow and are drilled 5 it. below grade. Th. charge for each hole. 
is calculated. Primaoord ia used tor detonating the hol ••• 

&triei.Dci •• , November 1944 
Marion Electrio Shovel 
4106.9 tons per shovel shitt. 

Knucke, truck •. 
<] 34.6 iOIl'. per shift 
29.1 lone per trip 
32.1 tripe per ahift 
1.03 aTI. haul ail •• (roUll4 trip) 
483.2 ton aile. per shift. (load trip) 

Churn drill. 
87.2 It. per drill shift 
88.2 It. per bit us •• 

Bluth, 
5.0 tone per lb. ot powder. 
53.2 tons per n. ot drill 1Io1e. 

l 
i 
/. 

.J 
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MINING AND MILLnJG PHA.CTICE 
OF 

CASTLE DOl'liE COPPER CIJI'ilPANY 

By 
Jackson Hoagland 

Editor, Mining World 

/ .... , ... , 

Great demand, RFC financing, premium prices and good management hav~ com­
bined to make a low-grade, discerninated copper deposit neur Miami, Arizonc., that 
W~3 considered to be nerely ~ promising prospect prior to tho wnr, into one ot the 
st::::.te's most subst\1ntinl j)roducers. It is currently contributing about 10 per 
cent of Arizonc's total output. 

The nine is ovmcd by CustIc Dome Copper Coopany, ~ subsidiary of Miumd 
Copper Compa.ny, and the l"iL;".nt nnd equipI.'!0nt Gre boing lOQSGd on a royrd ty busis 
frou tho RFC. 

The property is located a.bout uine niles by highway west of Miami ~lnd 
80:1.e three miles north of' Pinto Crool(. The orobody occurs as u blanket formation 
in qua.rt z monzonite :porphyry with l;rincil.;ul vctl ues in cor:·:1er sull:..hides and only 
minor amounts of oxides. Its nineralizntion is related to th~t of the other low­
grade copper de~losits in tho are8., the gcner::..l~y o.ccf~;ted theory b~ing that the 
older forno.t ions were int rud.ed by tho Schul t z~ grc.ni t e, lJroviding [in Qvenue for 
sccondury enric~~ent along the contact. 

The nrcdoninant fe:.ture of tho C~:st18 DOr:lO oro body is the DO!.!G or Turtlebo.c!­
f~ult which divides it into two lJrlrts. To tl!c 02St of this fr..\ult tho ore is largoly 
of 0. soft nature with chrllcoci to tho prGdor.lins.nt co:~~)er-b8:.;.ring r.1incr:;.l. To the 
west is n harder are in which chci.lcoj;,yt'i ta is the )rinci:/~l source of co~rer. 

EXl~loratory Work 

Althoue;h Ga.stle Done i8 ::'l neVI i:rolluccr, it ha.s boon known for over 40 yef'~rs 
that thert1 was 3. low-gr!l\le co)rer do::,oGi t in thG area. .;~s early as 1906 t throe 
cOr.lpanies wore un<lortnking Gxplorntory Vlork in the region, but in thoso Juys ore­
bodios contnini:r:g ns Ii ttl(;) 3S 15 pounds of cO;~:Jr to tho tOll were not considered 
coz:&orcinl. Howovcr, as tir.lo hus gono on, d.GVe10pIlcnts in cOP:Jor r:lctallurgy and 
ioprOv0ncnts in :.1illin(~ r.1othoJs have stoadily r!3do tho 1Jro:~orty :lppof'.r !.'lOre 
promising. 

The first systCl:lutic Gj~loro.tion work was initiated in tho early twenties 
by the Pinto Valley lvlining COll])Cny which, betwe0n the years 1921 &lld 1924, acquired 
and consolidated the holdings of tho Arizona Nation~1 C6~Der Com~anyt C~ctus Copper 
Conpe.ny t Pinto Mining Gor~Jc~ny unl Ca.stle DOI:~e Dcvolo~ncnt COIlp~ny. Much credit 
for the successful develo~n0nt of the ~roperty is due to the onthusinsu and faith 
of the late Garret Mott, Nuw York broker, in the de~osit's possibilities. As 
president of the Pinto Vnlloy 11ining Cowvuny, h~ invested·large acounts of his own 
cap! tal in the eX'.J1oration IJrograI:l. and encouraged his friends to do likewise. He 
lived long enough to seo his predictions co~e true. 

Credit also iadue T. R. Drmx.oncl of Hollywood, California, who 'supervis~d':'X::;:r' 
exploration work a's general manager for the. Pinto Valley Mining COIflJany· The ,~ .. ,~/J' ;:'<"}~;>.' 
churn drilling pro graIl he conduct,od trOll 1924 until 1931 I,roved, the existenceo~':;~'"?:~N)?~)~'\:~.·. 
the de!Josit .and provided vo.luabl~ inforr.mtion as to its size and. grad~.· Subsequc~~AX:''''Y;\ 

, , , " ,J,:;;~~~~:~ .~@y 
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mining operations by Castle DOrnB Copper Conp~y have verifiod the nccur~cy of his 
work. 

The Castle DOLl::) orebo:ly was first considerod fron the standpoint of under­
ground mning w.ethods. Initi~l cost was un inl-ortnnt itcr.1 to the oIJerc..tors who 
were confronted with the llroblens of a cOllsiderc.b18 trucking hcul to the rnilror.d 
and lack of \'lo..tcr c.nd ~OVl(3r, tbJ :;rovision of which would require consiuerablo 
ox~)endi turcs. While it wns known at tho tice that the ore could be successfully 
treatod by flotution~ a IJ.ct!.lllurgico.l trec..tl.lent vrns sought th2t would give coo­
I)Qrctively low first cost r:n1 yet l-roduce resulta COLii)Grnblc to oxisting :lrnctice. 

For severnl YOurs cX:,JGrirlonts in lCQching this oro were conducted by 
Hernon E. KCJPes of Phoenix, first ::.s mctc.llurCicn1 engineer for the United stutes 
Buro::tu of Minos, e.n(i lutor, aft0r the Buroeu of Min(:;s hud cOL1~leted its work, as 
a nenber of the Pinto Vo.llcy steff. The first 8x~;el'il:lcnts wore conducted on the 
so-c8.lled o:-:en drninr.ge or hO~i:j l~aching :~rinci:jnl; 1 ~t or the I)Ossi bili ty of 
10t:lching broken ore in :;lace was investig3.ted but low 11lota.l :Jrices forced the sus­
pension of all work in 1931 and nothing W3.S Jone at the :Jroperty until 1940 when 
Miami Co;,per began to survey i ts i~ossibili ties. 

Misni COi)~;0r i'irst becillle int er(~st cd in the; region when it ecquired the 
Continentnl group of clc.il:~S adjoining thG Cnstlo D011e grou~o throueh its IjUrchcse 
of the Old Dcninion C OInl; any • BecQuso th';1 surf2ce goolo~.i indicated the :)oss1 bili ty 
of cOl,):r:er values underlying D. consiuGrnblc area, em Ol)tion Wcts c.cquired on the 
Pinto Valley Mining COl:1lj~ny holdings and extensive survcY:3 and. churn tlrilling were 
undertaken to <leter!:lino the extent nnd grncle of the do: .. osi t. 

Mi~:li Cop:-;or had considered th0 I,roI_ocrty as D. ~)ossi bIc future resorv~, but 
about that time tho govornrlont bocauo vi tG.lly int~rested in increasing co:~:pOI' out­
put. Consequently, urrangGl~lonts \'';61'0 cor.!:~l;Jted for the RFC subsidiary, Doff.3nse 
Plant Corporation, to ~Jrovidc the funds necessr-~ry to equi~) thl:l :)ro:':Grty) clld, lete 
in 1941, Miami COPl'or exercised i ts o.~/tion on the Pinto Valley hoLlines. These 
cl!!.ins, together wi th the Continental grou1), VIera then deeded to Castle DOIJe CODper 
Compnny. 

It was decided thQ.t the clCl.iOsi t would be Dined by the olwn-;-i t tlothod c.nd 
that tho oros would be concentrated by flotation. Estir.:ates j)lnced the amount of 
cop:}cr to be :.lineu ~rulutl.lly at 46,000,000 lbs., but c.ctu9.lly the CO:Cp~1ny has ex­
ceedod this figure Llateri.ally <luring each full year of l)roduction. In 1945 it re­
covered 15 per cent rJoro thun o!'iginCllly a.ntici~ntod. 

One of tho IilOst rer.larkable achievcwents of tho ~ntire o:)eration was the 
s:;,eed with which tho :Jrol1erty WD.[J brought into ~.roduction once tho clecision to go 
ahead was roached. The liro jGct was gr~nt ed top ::;riori ty by the eovcrnnent and 
tho VI. A. Bechtel COrlPf~ny cOlJUGncod :/relil:1inary vlork early in Ja.nuary 01' 1942 as 
engineer-contractor. Seventeen !:lonths lator cOPIier conccntratoo started IJOving 
from the con.:-;any's nill to the Internntiona.l smolter at ~cmi. 

Castle Dome took tho Lune over fron the contractor on h~ril 19, 1943, and 
acce;ted the concentrator on Junt; 10 of thc.t scme year. By that title the Bechtel 
COIlPany had stripped the oItebody of nearly 14,000,000 tons of waste, Stockl)11od 
1 .. 73,000 tons of ore, constructed a lO,OOO-ton flotation :plent and built 0. 

paved highway to the property. 

To provide tho necossory water t 0. 16" coobinnt1on steel nnJ. wood 
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pipe line IGid n distQnce of over 11 miles from th0 Old Dominion mine at Globe 
to CQst10 Dome and ~ 3,5632000-gallo~ resorvoir was built. A power line wns erocted 
to connect tho l)rOpcrty wi th th~ Sul t Ri vcr V~11cy W~tor Users Associc.tion system. 

By th(; first of this y~'.J.r Cr:~stlc DomG h:ld nl11ed 10,026,000 tons of or~.: 
frO!:l which it recovered 121,088,400 lbs. oi' copp0r, 211,755 ozs. of silvor a.nd 
4,271 ozs. of bold. In doing so th0 comp:-,ny l'3!:1ovod over 19,000,000 tons of waste 
bringinB tho total W2..st c romoved to 33, 000, 000 tOllS when tha w'710Ullt stripP0d by tho 
BGchtel conpQny is includod. In 1945, 4,18],769 tons of orG ~d 5,339,387 tons of 
WQsto were mined. 

l''/lining Methods 

C~stlc DOf.lG is now :oininr; nnd milling ooo,or 12,000 tons of oro do.ily, haying 
r(-1:....chod a pcnl~ of 12,225 tons in A~)ril. 'rhis is ovor 27 tons per er~l~loye. The 
cOlr.})::ny opera.t es seven dcys :1 Vlcek s.nd in .iipril had 545 o::::)loyos 011: i ts .i)~yroll 
working staggered shifts slx dc.ys a Vlock so that tho average nUr:lber of suployes 
working d.G.ily that LlOllth wes 450.31. Of the tot.].l emr)loycs, 163 worked in the nine, 
17'2 in the nill, 188 in tho sho)s and 22 nt r:iscollancous tasks. 

The nine is u typical opon-pit operation ~ud whou nining first started the 
be!!.chGs were sl;nced at 40' intGrv[~ls. EO~N8VGr, ~n::~oriGnc(~ ~:;rov(~d that the shovels 
could o~)8r2.t e ['~GQinst a hiGh~r workinG f'~co !~ll:.:l· nIl levGls below 4,310' are 45' 
::-~Jnrt. The 4,470' lev~l was th.:;; to~., orlO on which ore VID.G L1inGd, work there hc.v1ng 
been dono by tho Bechtel COl!1~JG.ny. 

Tne first lovel to he worked by C·:;':Jtl~~ DO~G W2..S the 4,430' level and since 
thbn everythinG has boon Dined out down to thu 4 t 220' level·where ojiarations are 
currently in I;rogres8. The '.:>uli( of th·.:; or.::: will c~)nti!lU3 to C-:)L1El frotl this bench 
until next 1Jiarch wh.3n work will be concontrated on tho 4,175' l-::vel 'hich is now 
being prepared for r.Iining. Oro oxtrnction will continue lmtil tho 4,085' leval is 
conpletely r:lincd • 

.As cnn b~ nott.1d in the accotl~',ul1ying cross soction, tho orebody widens with 
doptl::., but it elso ~lecronses in Gr~de und. its lower lil.li ts are deteroined by assay 
val ues. Castle !.XJI!l() has' not r:nnounced r:.ny ~l:~:ns f'Jr !:lining below 4,085' but it 
is understood that furth0r ~ ros~.ecting and e:~;loration will bo undertaken to d.oter­
cino if o~orations at greater de~th will be )racticnl. 

In the Dining o~~erc.tion, holes aro drilled -:Ji th soven Bucyrus-Eric 29l' 
electric churn drills using 9" bits. On tho uVGrago, holes are s:')O,ceJ. 7 yds. nl)art, 
oxtcnded 6 t below grado and loc:::.ted so thf.l.t the horizonta.l distance between then 
snd the toe of the bonch 1s 12 yds. The drills av~raGc 77' ~er shift cnd 75 t per 
bit change. 

Each hole is n:)rLl~lly loaded with two 50-lb. S x 18" cnrtrldges jf 60 l)er­
cent gelatin ljowder wi th se:.o.rato ... ri:l:1CarU lines attached to each, a.bove \vhich are 
placed ten 50-lb. CQses ·.)f' ba~ )owder f·:)llowed by crushed. '.)re starting. Pr1I:lO.c~rd 

lines from the charges are attached to e t~ li1"e t·.:> ~(.:roi t sir:.ultane'.)us blasting 
of several holes. The cOll~:any hus been braulcing 4.35 t:Jns of' rock ;,er IJound of . 
:powder or 52 tons :per foot of hole. 

The broken rock is lo~dcd into trucks by Marion eleotric shovels 
with 5-yd. dil)porS at therf;~te of 4,048 tons·';er shovel shift. :The C'JIJ1:'o'nyha.s 
-three of these shovels, one baing used to Di~eorc, one for wast~ an~ the 
is held in reserve on a standbY,basis. 

',. 
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Knuckcy 30-ton roar duu11; trucks (:qui:.\~ed 'with l50-h.~. CtmlI!lins Diesel 
engines arc used to trunsj;:;ort the miaod r:tutoriul fr'JIl the shi)vcls 8i thor to the 
coarse ore )ockGt or tho du:.l). Each truck hc..s ty.J'o .ro~r u.ri ving axles with four 
wheels on ouch cquil~:'/od 1/i th 1400 by 24" tires. The two front wheels use 1300 by 
24ft tires. 

Fourteen of the Knuck;)y truclcs are US0U. in tho o:n;rc.tion and. f·.)ur 14-ton' 
Euclid trucks 0.1'0 lwld in rescrV0 e.s s~)a.ros. On ·tho o.v.:)ragc, the truckfi haul 884 
tons, travalillg 47 J tOll ::-.i108, l,er shift. Tho nvcrngc round trilj is 1.07 niles. 

Norno.lly five trucks serve onf) shovel but six or soven ma.y be used on th0 
longer h~uls whi ch o.rJ ns t;roat 0.5 8, 000 t rJund tri). The a.rGc, a.r·:nmJ each shovel 
is ke:"t clE":c.n by a CD.tor:)illar Rn8 bulldozer. The COC.l~c..ny ha.s siXJf tho bull­
dozers and thoso which r.re n·:>t USDa. to sorVG tlJ.G sh!Jvels arc u:1ploY0d in r')o.d. work 
::.n:l on ~iscollo.noous j00S. 

Tha excellent cJndi t i;:>l1 in whi ell the :; i t r·)~:.Js ~rG Lluintninotl cont ri but oS 

no.torially to th~~ effici-:Jncy of the; o~.,ero.ti·)n by reducing VIcar and tear on the 
trucks and. t ires ~l1d )cr!.li ttillG .c.l:.lxiuurn. s::,ceds :)n tho dun; trucks. In adJi t ion 
to tho bulluozars, u road ",>ntrol is usod i'or rond work and tho uaxillUll grade is 
kept below 3 ~cr cent. 

The Concentrnt~r 

The Castle Dor.10 c·:.>ncIJutrator is vile :)1" th~; r:}Jst I:1o<lern and. cfficient in 
th0 in<lustI"'lJ. It s Si:'11 lici ty .)1' deoi[;n 0.11.'1 o:.;orntion h~s ~:.er:;li ttc-i thd usc of WOIlon 

e.s crusher, bo.ll mill c.nl fl·)t:;.~ti·)n t:r.chin·J o:...t3ro.t l)rs which is )n0 reason that 
this ..... ro:.HJrty ':,'las not as seriously affected 1:3 otl:crs by labor sh0rtngo j)roblcIJs 
during tho war. As IJuny ~s 5 5 WOl~r..m hav8 bOGn ol.l::loyed in tha rlnnt at one t iIne. 

Milling ~··rQctic8 0f the c·)r~j;;::~~J.y ;.. r07ides fCJr concentrr.:.ti.)n ·Jf ore in the 
followins wanner: 

1. Crushing ~)f. run-of-nine JrG until it v;i11 )ClSS n 5/16 by 1" screen. 

2. GrinJinc in grnte-dischat"Co bnll :.:i11s which r~1duce the 0ro tJ o.b:,ut 
12 per cent plus 48 ::lOs11. Each grinding ui11 is ')p8ratod in closed circuit with 
a rako-tY:)8 cl:.:nsificr, tha lo~d. and d.onsi ty in the cireui t b~in~ c.ut'JUfJ.tico.11y 
controllod. 

3. Rec~very:)1' COrjor sulphide nincr3.1s and de::rcssion of i~'on sullJhides 
in the primary flotr .. t1.)u circuit. Tho ~rin:lry r:)ughcr c'Jncentrato is than trec..ted 
in c. 35 t cle~m8r cell and tho concentrate ::.r.:)lucoJ io rogr.)unJ and treated 1n two 
re-clcunor clJero.t1/.)ns 1n the rotront:..lcnt ::.;lr.:nt f'r-:>l:l which the r.J.ddlings arc returned 
to the ~ri~~ roubher circuit. In this c~nnGr oxcessive erinJinb of all of· the 
ore 1s nvoided. All t:lilin;~s ure tlisch~::..rgcld fro!:. tho )ritl.'lry roue}l;:;r circuit and' 
concentra.tes fr01~ tho retreut:.lont ~')lant circuit. 

4. Dewatering and filtering of tlie final concentrates. 
. . 

The concentrator is now ~roducinG ~bout 6,000 tons. of' coneentrates n~nthly 
fr>?u the 12, boo tl)ns of ore -1 t tlills daily, . the ra.tio of c.jncentro.tion being a.b,)ut:,')~<. 
59 to 1. It is' recovering better than 91 :pcrcentqf tho sul:fh~d'a vaiues Qridover~;;{;.::,~\.·:" 
88 per cent of the total .values.· The avera.ge grade of. the final concentrate is ';.<:~)i';~;{/':; .. 
38.5 :per cent cO:?1ier, 19.5 per cent iron anu. 8l?~r cent . insoluble. ····,~~·>ij;~~':;::<l;:~':'~. 

\ : , ;; .':'::i..J}Q~:~~\~l 
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The oriGia:J.1 capa.ci ty of the flotation mill V/US 10,550 tons Jeily, but two 
nlterations hc.ve increased this to its >resent mnxio~ of over 12,000 tons. The 
first was tile instc.ll9.tion of gr:.:tte disch!:'.rges in the ball Dills to repla.ce the 
free discharge systel!l originr.r.11y used.. The second was the illsta1ln.tioll 01' automatic 
feed control in tho grinding and cl':4ssific:ltion circuit. 

Th8 grate disch:.:trges h~vo ~Gr.uitted Q granter load of ore QnJ balls in tae 
Dills, increasinb tho t0l111::ge of out)ut frc:-j, 12 to 15 ~Jor cent, out they have cdded 
corres~',ondinGly to costs. Steel, W:.1ter l~nd ::..:>wer C()l1s~l::tion h2ve rison )ro~Jortion­
ately. 

The c.utoTl9.tic faod control is Oni) of the lctcst deve10i._:,nents in th0 meto.l­
lurgicnl field s.nd wo.s first conceived by F. W. 1'.1o.c10nn[':11, vice-i)rosident nnd con­
sultinG engineer ff)r MinDi C:J:;':70r COfJ:;c.ny. It WQS worked out by Miawi end Castle 
Dome strlffs togethor with onginoors of tho Wostineh')use E1uctric ~nd. Manufacturing 
Cor~ ... )Qny, .::ntl h:;.;.s incI'ensod th~~ l)l::':.nt t s effici :)ncy both Con to tonnage ancl nctnl­
lurt;Y. 

The pur~oso of thJ cJntrol is to Deint~in a constant aircu1~tin~ 10nd in 
th~ grinding anJ clc..ssii'icution ci:::'cui t by :.lutonrl.tic::ll1y adjusting the feed to meet 
changes in the chp.rL.ctor of' thQ :)ro. It is r-..n olactrical SystOIl whereby the cnount 
of oro' feel into the ball mill is govorne:cl by tho circulatinc load roturning from 
tho clnssifior, incra:J.sing tho feed ,:J.S tt.; cl;'1ssii'ior louJ (lecroases and vico versc.. 

Tiod in wi,th the feed control is Co. ~'I~"t:Jr cOQtrol which Qdjusts tho flo'N of 
WGtor into tho nill, mintnining 8. constc.nt J.ensi ty. J:.n~ttGr Jensi ty c'.)ntro1lcr 
a.djusts the flow of water in tv t;:~:: cl~~Dsifi 'oJr. 

The in'~:ort:.::.nco of this c~ntrol to r..n u:.'Dr~tL)n 1ik.:: Castle DODe bCC04:.0S 

np~arent when it is renlizud th::.t no S.ttOl~l:t is !-l~~;.te ,to control the hcrdllcss :lnd 
erind9.bili ty of tho orG Dinod anJ doli vcrod t:) the concentrat?I' for tren.tr.lont. 

,ThiJ ore is dun:)od iuto thiJ co!:..rse I)ro ~;ockct Q,S it best suits the mining o~er~tion. 
At tioes it r:.ny c~rry IlJor cent C~)l':'jor !"md ::It ,:)thcrs O.l .. .i.";'0r cent. Moreover, on 
one day it l:l.':'J.Y COIllO fro!.! the o!:'.stern ~.:orti:)n of thd oroboJ.y whore the are is softor 
c.nd the next fro:!:! the vlestorn side whore it is harder. 

The device hr:s boon installod in fi ve S~}ct i011s :.nd ordered f-Jr the rCl:lC.in­
tng two, but it is still in the testing and ex:;oriIlontal stnge and it 1s too curly 
t:> t.1O.ke a finul accc·untj.ng ')1' the results. Howover, indicctions [lI'C that it has 
ulrGnJy boosted tonnc.ge hanclled 3 to 5, iJorcent ~nd will add noro to it in the 
future. 

Crushtnc, and Grinding 

Another uniG.u.o fco.ture ;)f the Cnstlt3 Done concentrat:JI' is its undergrJund 
prioo.ry crushing I,lant located bel':)w the 2,oOO-t':nl aoerse ·J1'e ,:~ocket nec.r the edge' 
of the ,it. are is fed fro!l the ,Jockot by u 10' 6" by 23' Ste~hcns Adamson COrJ.pany 
pan feeder to a he~V".f Grizzly with 9" s~u.c1nGs, the ·)VOrSiZfJ c3t)ing to the prioary' 
crusher and the undersize by-;assing it. The ~?n feeder is reported to be the Wid­
est ever constructed rulJ. was designed in that uannor to r;revent arching of tho big 
rocks in tho botton of tho ~ocket. 

Ora is crushed to ,Llinus 8" in, n 66 by 84" Allis-ehalnors jaw crusher, 
pOYlored by a 300-hi>. l!lot9r arid is conve;yed across 0. canyont9 the sec'Jndary. 
crusher storage bin. The totul length 01- convoy,:>r is 2,350' and ora is carried 
over it on a 48" Goodrich' cord belt, 'at a, sj,::ecd of 450, :f"~Ij.m. " The conveyor'is' 

I ~ • ' .' • 

. J 
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oquiPl)od with a dunl drive consisting of a 200-h). motor on the head end c 100-hp. 
Dotor on the tail and lifts tho ore 190' on c 120 incline. 

Every ofr·)rt is mc.dc t:;. k80) dust Sot [:. niniIlum in the crushing I-.lnnts by 
Llec..ns of n cooiJrehcnsive ~nd efficient dust c0ntrol systCtl. Multicl:,na dust 
co11ect~rs arc used for this ~Ur?ose. 

The necondr-..:ry crushing ~.'l::mt consists 0f two identicc.J. units. In each, 
the ore fr·JIJ. the 2, 500-ton s0c')ndary crusher storc-.ge bin is fed by tW) 48" by 
16' 11" Lin..l.:-Bclt :'Jc.n feeders to a. c~nveyor belt which cnrries it under c. Dines 
uD.c;net to rCDQVe trmllj ir0n ~lnd L1.ischr.~rges it on ~ c;-~ntilevor grizzly wi th l~n 
s~)ucines. The oversize fr'Jr:l tho grizzly is crushod by u 7' standard Synons c'Jnc 
crushor wi th l~" set to disctarga D. l~" ~"roduct :JonJ the undersize bY-l)aSSeS it. 

The uinus 1~1I I.l':.toric..l fr·)I.l :)['.cn uni t is noxt c()nvc3yod t") 8. screen bin 
which discharges it ont') four Ty-Roc~: screons wi tIl 5/16 by 1" o~;ollinGs. The under­
size is the fint~l cruohGJ. ::..'r0duct; th0 oversize is cJnvoyed t() one '.)f two shJrt .. 
he~d Symon.s cant) crushers with 5/16 1t sottings for further crushing nnu. returned 
c.g~.I.in to the screen bin.. Tho seconJnry crusher )r:Jduct is cJnveyeJ. over Toledo 
Chronofl·~w sC21.JS f:>r weif.~hing :;mJ then lifted. 77' by a 42ft by 1,200' conveyor 
and disch~rgeu int·,) tho 14,500-ton nil1 st~r~G0 bin by !Janns of 8. 42" Link-Belt 
tri~,;por • 

Oro passes ·out of' tho oj.ll bin throut~h ore i·cedars Gn.1. is conveyed to 10' 
6" by 11' ~llis-ChQlr:lOrs erate disch2.rr;,o b:J..ll 1.::111s for fino t;rinding. Tho r.:..il1s 
arc equi~'1~·0d with 600-h. ~). WostinGh:,)usc ~:_;Jtors, 11r1.U:1 foec.lers and. sand wheels c.nd 
Ol)Oratc in closed circuit VJi th 12 by 28' l),)rr FX classifiers. There are seven 
grindiIlG nnd clQssificc.tion units in tho l.lil1 ~.l th:.; tn.ilint:s of tho concentra.tor 
a.verage 11.8 IJer cent ;.lus 48 r.10sh. The :.lills discharge at a~ . .L;roxir.lO.te1y 72 I;or 
cent solius. The wuter to salius ratio in bo nill flow (t~ilinG flow froD tho nill 
to the 225' Dorr thickenors) is 1 to 3.46. 

In Quditi')u tJ tho [lutx:~tic feod contr·]l in the grinding circuit, which 
has a.lrendy been discussvd t the c:);;:l~·:.iny h~HJ ~cldcd t'rv'l') :)ther interest in.:; innovations 
to its oilline :.:·rJcess. One of tllose is the use '.)1' Chr·.)noflo71 scoles on the con­
veyor to oach mill to detor!.:dne the wD.IlnOr of i ts ~;erf.)rnance. Tho charts fr')u 
the scales )roviue n :-,orllnnent record which sh~ws the exact tonnage h:lIldled at any 
given tir.:o. 

Tho othe:r is the t:nnnGr in which grindinc balls nre ch~~r(~ed tv tho OllIs. 
The bells trnv01 fron the b~11 bin j~vm a ,i~~o thrQuch the drun feeders tJ the 
Lulls end a.rc never t')uched by hand. This syste::;. has resulted in substrmtic.l 
savines in the 1'.1i11 chnrGin3 o1.1err.ltii)n. 

Flotation Process 

The Ground ~roduct is fed t~ the rQuGher flotation nachincs by a 9' Jlacater 
circular feed distributor. Mi!.'Jli ty})e n.lr lil"t flotntitJn mchinos, uesigned by, .... 
the Miami Copper C~)Orcny on..! fabric~ted by tho iUlison Steel M~inutc.cturinc Coopa.ny, 
are used thr~u~out. the plant e..nl are noted for the suall o.tl.:.>unt of labor required; ... 
tor o:;>cration. .,·i. 

The rout;hcr f'lot'ution cirCuit c')nsists of .six 100' eells'; divided ·into. 
sections 5' 4" wide 'and 3' 4" deep_I . Air is :.:rov1ded by tour Ingorscll-Rund 
c.f.m. blowers .. 
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Rejocts fr0m the rou~hor circuit are discharged to tw~ 225' Dorr torque 
tailings thickaners through a distributor box while the coarse concentrates pro­
ducod ~nss on to the retreatment ~lQnt f~r further grinding and flotation. This 
section of the mill consists of n 7 by 12' Allis Ch~lnors ball Dill with drum 
feeder a.nd sond wheel, n. 1)' dianutor Dorr bowl classifier and seven 35' Minni­
type nir lift flotation machines •. Fivo of these L~chincs arc in Q~cration cnd 
tw') are spares. 

In the retroutcent ;lunt, tho r~ueher concentrates ~re given ~ prolininary 
flot~tion trea.tucnt in ei th0r the No. 2 ,~nd 3 or No. 4 anu. 5 machines. They then 
are ::un:)cd by two 4" WeL1CO sand :~'umr;s to the bowl classifier for further clnssifi­
cation, o.nd, if necessary, Grinding in the ball oill with which it OfGrntes ill 
closed cireui t. Th8 material is cl~~ssii'i0d bofore goinG t~ the ball mill in ardor 
to o.v()id unnecGsso.ry grindin8. 

The classifier overflow is given a final fl~tnti~n trea~lcnt in the No.1, 
6 an<l 7 cells c.nJ. the c·:)nCGntr~tos ~r'JLl.uceu. are discha.rged to tho 60' Dorr torque 
c,~ncentrate thickener. I-JiidJ.lings rejected fr)r: the rctreQt:"1ont plant ;ass t'J a 
sir:!11nr Dorr thicl~enor nnd arc furnr:cd by two 4" WeIlCO SCilld punr:s to the Circular 
feed distributor ~t the h~nJ )f the rouGh~r flotntion circuit. veLaval pumps on 
each ~f the 60' thick~n0rs return tho overflJw t) tho Eil1 wnter circuit. 

hfter thickening tho concontr~tos ~~ss tJ the filter ~lnnt for further de­
watortng by two six-leaf ali vor disc fil tore r'ollrHving -:;hich they are conveyed to 
th~ concontrate truck l:>ndinG rru!l~.J and loc..J.od into l8-ton Freuhs.uf trailers. The 
cOIlpany uses six ,Jf' thGSC trai10l"s ~~nd. three ~i8sGl AutclC8.r )riDo rl.)vers co...uillped 
with 150-hp. Cummins Diesel I:1Jtors t') h::-~ul its c,)l1cantratos t,.) the ro.ilrr)ud siding 
in Miami. While three 'Jf' the trn.ilars 3.rc b\.~il1:,: hs.ulml t) ~n\l frGo MiCl."1i the others 
are beins loaded. 

In Micmi th8 concentratcs ei.ro· dur:r;ed. into a 50-t.)!l londinc ho:)per and trans­
ferred frJIn that to 50-ton ro.ilr'Jnd curs by n. 24" by 82' c0nvcyor. The lvuded cars 
are then sWitched t.) tho Intornnti")n::..l Sl.lcltin~ enJ Rofinine CJ. 

Tailincs Dis::osal 

The final nill tnilin~s, cO~:1::risin~; 22.5 :;er cent SQliu.s, are deli vored to 
tW'J 225' Dorr torq,ue thicki:3IlerS f~)r dowaterinc. The thickener ~)vcrfl')w is col­
lected in a suo.I-' und ~:Ull::ed back t,) the uill water circuit while tho :?ul:,J, cI)ntain-, 
ing 46.5 per cent solids, is jischargad into a header box fr)u which it is p1~cd 
c. distance ,)f ab:)ut 2 ciles t·) tho tflilings area. Tht~3 ta.ilinGs Jis::)Qsnl Ilethod 
eoployod at Castle DODe tollows very cli)scly tr.:.c.t of the Mim:li C;Jp:per CJmpany. 

The pi1ie consists ;')f an 18" diar.leter c;Jutinu0us redwood stave line which 
follows a unifoI'O graJe of o. 8 ~0r cent t:J tho it1?'.)undinS UOU, The la.tter is 
s1 tuated, in a dee:.; canyon which :.~rovidcs Co 120-a.cre disp0so.1 area. At the ;resent 
tix:o tho naXUlUlJ. dej,ith 'Jf' tho tc.ilint;;s is 170' :lnd tho ::.ver!lge o.bJut 100'. 

At the tn.ilinr,s u.is!Josn.l arc:1, the ;ipo trc.vcls along u v/ooaen trestle near 
the crest of the dnn and discha.rges its flow by !leons ')f a.rc or lJolassf3s-gate type. ., 
vulves thr~)ugh 0. short launu.er or box. The vcl';)ci ty devolo!ied by the falling pulp': 
classifies the tailings J leaving tho courser santi along tho crost ~f the dam and' 
ca.rry1ng tho finer t1ateri;l~ and slitJ.es fcrthcr awuy fr'::>:r.l it .• 

By dey.,:)s1t1ng 1JullJ ~::rogross~vcly c.cr·.)ss tho u:rea, .t~e fa.oe 
kCj?t praotically level at 'all tilJos. anu its crest is rs1sod as necessary 
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building :l 2~' embo.nla:1ent 01' tr .. ilings. The tul1:!.ngs slope back frou the U~.m on a 
descending grade of about 1 per cent, creating a pond aw~y from its face ~nd at 
th8 roc.r of' tho disposal aroe.. Thus) the vmter :lccumulc.tas at the ba.ck of the 
area whero it flows into st:'.i.nu.pip0s through clocc.nt boxes and is returned through 
an 18n concrete pipo linn und·3rniJ!-).th the tailings to tll~ sunp loc~ted C1. short dis­
tcncc below tho drua. 

Bocause flash floods are not uncoll~on in tho district, a concrete spillwny 
h!:s boen crected ut the ~dg3 of the tuilings d[~ as on o!..~erg8ncy floo<l, control 
l.len.suro. By ue~s of' this s:pillw~y it is possi blo for Vlc.ter fror~ tha back nrecs 
to hy-pn~s tho dan. 

The roclaiuGd wutor from tho tc.ilings d'1.1jl sun:) 1s )ut:J;led through ~ 14ft 
conbinntion steal ~nd rodv'TOOU. stGVe :)ipe line to 'I;ho t,~iling thickener sump by 
four Ingcrsoll-Ranu. No. 4 C':'!.!.10rOll ~;um.ps rat0d at 430 g.).ro. against u 430' head. 
Therei t joins the water reclnil.1cd frOtl the thickoners ~nJ. is ::tU:l:1ed back into the 
mill circuit by four Ingersoll-Rand CCluoron No. 8 rmr:l:ps wi th :. cc.pnci ty of 2, 000 
g.).~. each ng~inst n 200' heau. 

All wntur IjOssible is r'JCluj.l:1IJd froIl tho concentrating :;?rocess becnuse of 
the high cost of fresh wnter and 87.5 ;or C,JIlt of the total used is recovered. 
Frou tho te.ilings J.m..1, water is returned c.t the; rnte of 1,315 ga::· .0. or 155 gallons 
pcr ton of ore trecteu., und fr~l tho thickan~rs ~t tho rate of 4,)61 g.p.o. or 546 
gallons ptr ton • 

• ~ .. l though frcs~ water r.dded to the: cireui t m:.ountn t<") only 852 g.; .Ll. or 
100 gallons ~er tOll of ore Dilled, it uses 59 ~er cent of the totc.l ~)olflcr consuned 
in wntor },JUI!lj)1n3 oporations. The rO~lSOll is thnt thi3 ~vntor 1s ~:UIlped over 11 r:11108 
froLl tho Old Doninion ~:;.inE} in Globe and is r~,'.i8cd some 2,400' to the Castle D0:19 
reservoir. 

The frost wo.t~r is :~unl;(;d to tho G:::!.stle Dono r(;soI'voir in three stages. 
It is firfJt :)uz:"!cd frOI:l. tho 1,500' lovel 01" tho 01:1 Doninion nine to a booster 
pump station loon-ted in Pinal Crc;oY ".vash by thrdc subr.lorsible Byron-Jaclcson :;uo:~s. 
Frol.l tho No. 1 booster station the viator is deli vorsd to tho No. 2 booster station 
a.t Mimli COP1J0r COIl7.JflllY by two ,i\.llis-Chc.lt'4ors an:1 two Goulds :;UT.l:Js. Frow thl3 Miru:d 
Copr1cr Con:,.n.ny pl~nt it is liftad 974' furth'-lr through 5~ r:J.les of 16" steel pipe 
by three Byron-J"nckDOl1 ,P1.lTlpS r~tl:!d ~..l.t 750 g.:~.D. and driven by 300-hp. I:'~tors. 

The coni)o.ny r.:.::..intc.il!~ llodcrn r!nJ coulJlatoly Cliui~~reJ nachine shOllS on tho 
hill nlongsiu.e tho };it wh8r~ n8COSS(lry rC1Jcirs to the O'luipoont ~re uade and bits 
arc shnr~encd. In aduit10n to its sho~s, thB surfnce t1ent includes a weather 
station, nn eXl)erinclltal laboratory and (l systeno.tlonlly crr~nGod Sm:l'v1a building 
in which various roons arc devoted to essaying'different olasses of sauples in 
order to prevent salting. 

Power tor the.: or,orc.tion 1s obtainod through a. connoction with tho Snlt 
Rivor Valley Water Users ~ssoointion 25-cycle, 110,OOO-volt transmission line. At 
tho sub-station alongsia~ tho Dill throo Westinghouse trcnsfoI'lJers rOrIl a 10,000-', 
kv.-a., throo-rhasu bank c.nd, stel: tho volt3.ge down to 6,900 tor the ~in Castle' , 
Done systoc. It 1s thon tr~nsndtt0u to vcrious portions of the o;arut1on where 
other trnnstorool's' f'urther reduco tho voltage a.s necossary for tho equ1pl.1Cnt 
used. ' 
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The Future 

ThG Company re::·orted its ore reserves ()n Je.nuf.;,ry 1, 1946, nt Co little OV3r 
19,000,000 tons ~sscying 0.74 ~er cent copper including 0.03 per cent cop~er oxide, 
nud estinuted th~t 6,000,000 adQition~ltor.s woul~ be developed by exploratory work • 
. Assuming a totul reservo of 25, 000,000 tons, th,.) ~·.rol:orty has a little lt3sS thnn 
six yoars of life rG~lining at the current r~te of ]roduction. 

However, th0 lower liLlits of the orebody are dotertined by assay values. 
There is no shar:) den&rc~tion between the oro :1lld waste, ~ut ruther c. l:rogressivc 
decroasu in gr~de until a point is roached whurc tho oro is not considered to carry 
sufficient vnluos t9 bo coowercinl. 

This is tho si tU:J.tion touc.y, but v/hn.t it ns..y be six years from now is anothor 
l:lutter. Further develolJI:10nts i11 the l:1ining and metc.llurgico.l ~Jrocessing of cOl)per 
mny well add to the reserves just us thoso ill th.; :..nst havo :.mde current o~orations 
possible. 

Castlcl Dome !~ade a decidod contribution to the war effort and will continue 
to l:lny en in:-,orta.nt :;art in the reconversion !.!rogrcn. Indications are strong 
that it will rel::'.in s subst~nti;11 :',roducor for :.l.~l1Y y::"H~,rs to cooe. 
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Mining :>ntc. 

Production figures, 1945: 
Tons of oro Dined • • • • 
Tons of was t c .. ;lincd .'. • • • • • • 

Gcn:!ro.l M£tnngar 
Gcn;)rc..l SU.i.:erintondent 
Min~":! SU:-'E::rintendcnt 
Mill Su~erintendent 
Chicf Mine Enginoor 
Chief Mechanicnl Engineer 
Must or lAcohnnic 
Chief Electrician 
Purchasing Agent 
Chiof Clerk 
Er:~;l'~YllcIlt Agent 

. . . . . 
Tons of ore ninod :.,..er tlr.J.Y • • • • • • • • 

4,18:3,769 
5,339,387 

12,000 
15,000 , 

27 
Tons of wasto mined Dur Jay •••••••••• 
Tons of ora ::1nod and concentrntod daily :,;er c~l~loyo. 

Churn drilling: 
Feod' drilled i;or ohurn drill shift 
Feet drilled 10r bit chango • • • 

Rock braoking: 

. . . . . . • • . . ., .' 
Pounds of powder charge ~er hole •••••••• , 
Tons of rock brokC3n !:ar hole '. • • • • • • • • 
Tons of rock broken ~er round of powder • • • • • • 
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Mining Data (Cant.) 

Mining: 
Tons of are mined par shovel shift • • . • . • • • . • •. 4,048 

Hnulage: 
Average round trip truck haul, Diles • • . 
'rons h:::.uled l)er truck IJor trip •••• 
Tons hauled ~er truck per shift • • • • 

. . . 
Ton !::iles )er truck :~er shift • • • • 

Metallurgicnl Datu - 1945 

Production: 

1.07 
29.2 

884 
473 

Tot~l tons of ore nilled •••. . .••.... 4,183,769 
Total ~:.ounds of cO'p'~Jcr produced • • . . • • .53,324,969 
Dry tons of ore willod daily • '. • • • • • • 12 J 000 
Tons of C8ncontrntos }roducod monthly • • • • • • 6,000 
Ratio of concentration • • • • • • • • • 59 to 1 

Avero.ec Assays of Mill Feed: 
Total co;per, per cent 
Oxide co;rer, per cent 
Sul:';,hide cOI;)er, por cent 

Concentrate .An~llysis: 
Cop~or, Ijer cent 
Iron, :ior cent ~ 

Insoluble, .;;,or cent 

Average Assay of: Tr.~ilings: 
Totul copper, per cent 
Oxide copper, ~o~ cant 
Suli/hide cO:"):~Gr, ;;or cunt 

Extraction of Values 
Totnl co;~er, ~or cent • • 
SulIJhlde cOlJiJor J 1:0r cent 

Plus 48-Dcsh cataria.l in t~11inC;B, ;.;er cent 

Steel ConsUDlition, Ibs. per ton of 
Priocry crushing • 
Secondary crushing ~ 

Total crushin~~ •••• 
Fine grinding: 

~~ngnneso liners 
Cast ,iron liners 
Grates • • • • • • • 
Molychroue bnlls 

ore: 

. . 
. . . . . . ,. . . . . . . . 

. . . 

• • 11 

. . 
. . . . 
. . . . 

0.743 
0.029 
0.714 

38.53 
19.5 
7.9 

0.087 
0.026 
0.061 

88.29 
91.46 

11.8 

0.023 
0.069 
0.092 
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Metallurgicul uatc - 1945 (Cont.) 

Power Consum~tion, kw.-h. ~or ton of ore: 
Primnry crushing • 
Prinary product conveying 
Secondary crushing • 
Secondary l:,roduct convcyint; 
Fine grinding 
Concentration 
Reclaimed water 
Concentrate disposal • 
Tailings dan 
Sruupling • 
Gonera.l mIl • 

Subtotal 
Fresh water 

Total • 

Re~gont Consumption, Ibs. per ton of are 
Sodi UI:l ;"crofloe .. t • 
Fine Oil • 
Line • 

0.182 
0.281 
1.052 
0.128 
7.161 
2.223 
1.285 
0.140 
0.004 
0.012 
0 .. 114 

12.582 
1.836 

• 14.418 

0.04 
0.08 
6. 


