
The following file is part of the 

Arizona Department of Mines and Mineral Resources Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 
have indicated what we know about copyright and rights of privacy, publicity, or 
trademark. Due to the nature of archival collections, we are not always able to identify 
this information. We are eager to hear from any rights owners, so that we may obtain 
accurate information. Upon request, we will remove material from public view while we 
address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 
collection. These rights include, but are not limited to: copyright, privacy rights, and 
cultural protection rights. The User hereby assumes all responsibility for obtaining any 
rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 
authors in the manuscript collections, except when the author deeded those rights to the 
Survey or when those authors were employed by the State of Arizona and created 
intellectual products as a function of their official duties. The Survey does maintain 
property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
1520 West Adams St. 

Phoenix, AZ 85007 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



,,=-

An Evaluation of the 
BHP Copper, Inc. • Florence Project 

Prepared for the: 

DRAFT 

Prepared by: 

tleadq~}'W~ Lt:lL 
300 North Ash Alley 
Tucson, Arizona 85701 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Executive Summary 

Assignment Identification: The assignment includes three basic tasks. These are 
an analysis and evaluation of the break-even copper 
price for the proposed BHP Copper, Inc. Florence 
Project, an estimate of the value of State of Arizona 
Mineral Lease 11-26500, and a market study of 
comparable royalty rates charged by entities having 
fiduciary responsibilities similar to those of the State of 
Arizona. I have completed the draft break-even 
evaluation which is represented by the content of this 
report. Work on the valuation and market study is 
ongoing and they will be submitted upon completion. 
The break-even segment of the assignment calls for an 
estimate of the copper price at which specific project 
yield requirements are attained, subject to the 
requirements of the State Land Department, and 
effective January 1, 1998, the first year of proposed 
production at Florence. The price is estimated in terms 
of 1996 dollars. The price that will be estimated then is 
the prospective modified break~even price. 

Effective Date of Analysis: The effective date of the analysis is January 1, 1998 
which is the beginning of the first year of production 
proposed in the BHP Copper, Inc. (BHPCI) pre
feasibility study for the Florence project. This date 
proceeds all antiCipated mining revenues yet is 
subsequent to the investment of the majority of the 
estimated mine capital. The break-even price is 
expressed in terms of 1996 dollars. 

Property Identification: The subject property is identified as the proposed 
BHPCI Florence Project, located in Pinal County, 
Arizona. Exploration and assessment activities 
conducted by Conoco in the 1970s revealed the 
presence of a potential copper ore body beneath the site 
west of Florence. Subsequent activities conducted by 
BHPCI and its predecessor Magma Copper in the 1990s 
have identified a proven geologic resource of over 279 
million tons with an acid soluble (ASCu) grade of 
0.243% at a 0.1 % cutoff. A total oxide resource 
exceeding 368 million tons at 0.239% ASCu is possible. 
The BHPCI pre-feasibility analysis concludes that the 
most suitable approach to the resource is well-to-well in 
situ mining, followed by SXEW to produce copper 
cathode. In situ mining for copper is an emerging 
technology which is currently in use by BHPCI in 
conjunction with conventional mining methods at their 
other Arizona mines. 
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Scope and Data Source: 

Prospective Modified 
Break-even Analysis: 

The evaluation includes this document as well as 

electronic spreadsheet files on an included diskette. By 

reference, the evaluation incorporates the additional 

information which is contained in the BHPCI Pre

feasibility study for the Florence Project. Because of the 

unique nature of mining activities proposed, primary 

reliance is placed on the project-specific data generated 

by BHPCI. All of BHPCl's data is proprietary and access 

to the information is at the company's discretion. 

Break-even prices are tested at discount rates of 14%, 

15%, and 16% as well as acid (H2S04) prices of $0 per 

ton, $11.50 per ton, and $20 per ton and the following 

table is generated: 

Discount Rate: 14% 15% 16% 

Copper Price $/lb .8353 .8555 .8763 ($11.50/ton H2S04, $140M Initial Capital) 

Copper Price $/lb .8002 .8204 .8417 ($O/ton H2S04, $140M Initial Capital) 

Copper Price $/lb .8613 .8814 .9021 ($20lton H2S04. $140M Initial Capital) 

The $0.86 break-even price is judged to be best 

supported. This price is based upon acid cost of $11 .50 

per ton, a discount rate of 15% and pre-production mine 

capital of approximately $140 million. The estimate is 

based on BHPCl's after-tax constant dollar cash flow 

modified to meet the State Land Department's 

specifications. An effective date of 1/1/98 is used 

although the price is expressed in 1996 US dollars. 

Valuation of State Interests: To be furnished when complete. The findings of the 

break-even analysis are not dependent upon analysis 

which will be included in the valuation. 

Market Royalty Study: To be furnished when complete. The findings of the 

break-even analysis are not dependent upon information 

which will be included in the market study. 
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Arizona Copper Reseves and Resources 
Compiled by the Arizona Dept. Mines and Mineral Resources 

POSTON BUTTE 

Printed: 07/3112002 
Last Updated: 06119/2002 

Alternate name(s): 

Company: 

Location: 

BHP Copper 
P.O. BoxM 
San Manuel, AZ 85631 
520-385-3100 
www.bhp.com.au 

Township 4 S Range 9 E Sec. 33 
Latitude/Longitude: 33.05 111.44 
4 miles NW of Florence, Pinal Co. 

Mineralization type and reserve/resource: 
Tons 

Type (miliions)Grade (%) 
Acid Soluble 300 0.37 Cu 
Sulfide 500 0.39 Cu 

Reserve information and sources: 
BHP predicted $.43/Ib direct cost by in situ. 640/0 recovery over 60 month 
leach period. 
Magma Copper Co., "Copper Sense" August, 1992., Dan Ramey, BHP, 2000. 

Comments: 
500 million tons at 0.5% TCu from Conoco Annual Report 1972. Purchased from Conoco 
July 1992 for about $20MM. 
June 2001 Vanguard Properties Inc. bought 5,500 acres for $14M from BHP. Portion of 
property sold to United Metro early 2002. 



Poston Butte 

Contacts: 

Roger Alnes 480-596-0605 Poston Butte Florence Insitu Leach project, 
rogerames@vanguardaz.com summary pdf 

Jarrell Southall at Brown and Caldwell 

Vanguard Properties 2318 E. Lakecrest Dr., Gilbert, AZ 85324, Adrian Taylor Sr. VP 
480-926-4710 

Data may be viewed at State Land Dept. Minerals Div. But need letter of authorization to 
release it. 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
Governor Jane Dee Hull Jacqueline E. Schafer, Director 

NOTICE OF DECISION TO ISSUE AN INDIVIDUAL AOUIFER 
PROTECTION PERMIT NUMBER P-I01704 WITH MODIFICATIONS 

Public Notice No. 89-99 APP M published on Thursday November 11, 1999 

in the Florence Reminder and Blade Tribune 

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director of the 
Arizona Department of Environmental Quality is issuing individual A.quifer Protection Permit 
Number PI01704 'with modifications to the follo'wing permittee: 

BHP Copper, Inc. 
Florence Project 
14605 East Hunt Highway 
Florence, Arizona 85232 

The BHP Florence Project is located approximately 2.5 miles northwest of the Town of Florence, Arizona in Pinal County. The site is located over groundwater of the Pinal Active Management Areas as described below using the Gila and Salt River Base Line and Meridian: 

Township 4 South, Range 9 East, Section 27 
Township 4 South, Range 9 East, Section 28 
Township 4 South, Range 9 East, Section 33 
Township 4 South, Range 9 East, Section 34 
Latitude 33 0 02' 00" North 
Longitude 111 0 25' 00" West 

The Florence Project is authorized by Aquifer Protection Permit no. PI01704 to operate an in-situ mining operation utilizing Class III injection and recover wells, production observation wells, monitor wells, a solvent extraction/electrowinning (SX/EW) plant,'pregnant leach solution (PLS) pond, raffinate ponds, raffinate processing facilIties, evaporation ; ponds, a non-stormwater containnient impoundment and ancillary facilities according to the design and operational plans. Aquifer Protection Permit no. P101704 was signed and issued by the Arizona Department of Environmental Quality (ADEQ) on June 9, 1997. 

Modifications to APP no. P101704 include the incorporation of calculated alert levels, clarification of certain sections and requirements, and revisions to reporting and closure requirements. 
The modified permit, original 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, 3033 N. Central Ave., Phoenix, AZ 85012. 

Persons may submit written comments or request a public hearing on the proposed action within thirty (30) days from the date of this notice to: Karen Schwab, ex: 2256, Arizona Department of Environmental Quality, Aquifer Protection Permit Program, Mail Code M0401A, 3033 N. Central Ave., Phoenix AZ, 85012. Public hearing request must be in writing and include the reason for such a request. 

j :\app\pennits\process\l 0 1704\puhnot2.wpd 



J 

J 

J 

J 
] 

] 

J 
] 

] 

] . 

] 

] 

] 

] 

] 

] 

l 

· .. 

l:(u"'- AI.. (,4!O. J.c. . . 5fp.,~<o 1(, ~u.u .. o f'A.~' 
Geology and Project Overview of the BHP Florence (Poston Butte) Porphyry Copper 

Deposit, Pinal County, Arizona 
Corolla K Hoag, Senior Geologist, BHP Copper _BlIP 

Property History and Status 

The Florence (Poston Butte) deposit is located two miles northwest of the Town of 
Florence in Pinal County, Arizona. From 1969 through 1975, Conoco geologists delineated an 
extensive, low grade porphyry copper resource near Poston Butte based on 605,857 feet of 
exploration and development drilling including 659 rotary drill holes and 396 diamond drill 
holes (Nason, Shaw, and Aveson, 1983). In 1974, Conoco mined 50,000 tons of ore from a 
single-level, underground, mine for metallurgical, mining, and geological testing. The mine 
was accessible via two 700-foot deep shafts and more than a mile of drifts and cross cuts; this 
pilot mine is now flooded. The Poston Butte operation as envisioned by Conoco included: 1) . 
an oxide open pit mine delivering ore to vat and leaching facilities followed by solvent
extraction and electrowinning (SX-EW) treatment of solutions, and 2) open pit mining of the 
underlying sulfide material with ore delivered to a concentrator followed by smelting and refin
ing to produce copper cathode (M~ 1994). Conoco invested over $27 million in this proj
ect. The relatively large capital investment cost ($504 million}, however, as well as low cop
per prices in the mid-1970s forced this project into donnancy. 

Magma Copper Company acquired the property in July 1992 from Conoco and began 
a pre-feasibility study in 1993 focusing on the most appropriate mining method for developing 
the oxide resource. The conclusions of this study were that because of the deposit's relatively 
low grade (0.34% total copper, 0.24% acid soluble copper) and overburden depth (350 feet), 
an in-situ sol!Won mining tecmpque followed by SX -EW is the only economic way to extract 
the 368, 160,1ffifls of copper oxide ore. The lithologic, mineralogical, and structural features are 
all favorable to solution mining because of the low gangue acid-consuming host rock, the pres
ence of acid-soluble chrysocolla along fractures and in argillized feldspars, and the intense 
fracturing of the rock allowing solution migration. 

Currently, BHP Copper (BHP purchased Magma in January 1996) is completing a 
feasibility study begun in 1995. During this phase, 52 pump, observation, and monitor wells 
were drilled for materials property testing to provide hydrologic data for the Aquifer Protection 
Permit Application and to characterize the aquifer in the hydrology computer model; the APP 
Application was submitted to the Arizona Department of Environmental Quality in February 
1996. Archaeologists completed a reconnaissance survey of 350 acres and will soon begin 
clearing sites for infrastructure development. A 38-hole diamond drill program was conducted 
to confinn ore reserves in the deeper, western portion of the deposit, and to gather material for 
geological and metallurgical tests. Construction is planned to begin in 1997 with production of 
75MM lbs/year cathode beginning in January 1998. Figure 1 shows the Florence site location 
and planned facilities. 



Printed on: 10/13/2000 
Record updated: 01/01/1994 

Arizona Copper Reseves and Resources 

Compiled by the 
Arizona Department of Mines and Mineral Resources 

Property: 

POSTON BUTTE 

Operator and/or Owner: 

BHP Copper 
P . O. Box M 
San Manuel, AZ 85631 
520-385-3100 
bhp.com.au 

Location: 

Township 4 S Range 9 E Section 33 
County - Pinal AZMILS - 296 
Description - 4 miles NW of Florence, Pinal Co. 

Mineralization type and reserve/resource: 

Acid Soluble - 300 Million tons at 0.37% Cu 
Sulfide - 500 Million tons at 0.39% Cu 

Sources: 

Magma Copper Co., "Copper Sense" August, 1992. 

Comments: 

500 million tons at 0.5% TCu from Conoco Annual Report 1972. Purc 
hased from Conoco July 1992 for about $20MM. 



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY Ie( 
Fife Symington, Governor Russell F. Rhoades, Director 

NOTICE OF THE PRELIMINARY 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 Permit to the following applicant: 

Public Notice No. 4-97 AZAP 
Florence Project 

BHP Copper Company 
Florence Project 
14605 East Hunt Highway 
Florence, Arizona 85232 

Aquifer Protection Permit No. P-l 0 1704 

On or about 
January 30, 
1997 

The proposed Florence Project will be located approximately 2.5 miles northwest of the 
Town of Florence, Arizona in Pinal County, Arizona. The proposed facility is located 
over groundwater of the Pinal Active Nlanagement Area as described below using the Gila 
and Salt River Base Line and Nleridian: 

Township 4 South, Range 9 East, Section 27. 
Township 4 South, Range 9 East, Section 28 
Township 4 South, Range 9 East, Section 33 
Township 4 South, Range 9 East, Section 34 
Latitude 33° 02' 00" North 
Longitude 1 11 ° 25' 00" West 

The Florence Project will be authorized to operate an ill-sitll mining operation utilizing 
Class III injection and recover wells, production observation wells, monitor wells, a 
solvent extraction/electrowinning (SXlEW) plant, pregnant leach solution (PLS) pond, 
raffinate ponds, raffinate processing facilities, evaporation ponds, a non-storm water 
containment impoundment and ancillary facilities according to the design and operational 
plans approved by the Arizona Department of Environmental Quality (ADEQ) Aquifer 
Protection Program Section. 

BHP Copper Co . will design, construct and operate the Florence Project, utilizing Class 
III injection and recovery wells for the solution mining of copper. The Florence Project 
will produce an average of about 72.6 million pounds of copper cathode per year over an 

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



operating life of 15 years. The in-situ mining area will consist of discrete mining blocks 
that will be solution mined sequentially. Solution mining will consist of the injection of 
dilute sulfuric acid solution (raffinate) into the oxide ore body. Recovery wells will pump 
the recovered solution (PLS) into the PLS pond and subsequently into the SX-EW facility 
for the production of copper cathode. The stripped PLS solution from the SX operation 
(raffinate) will be re-injected into the in-situ mine. Prior to re-injection, the Florence 
Project will decrease the concentration of sulfate in the raffinate by 'bleeding' a portion of 
the raffinate to the evaporation ponds and replacing with clean water. Lime added to the 
raffinate bleed stream ,will neutralize it prior to discharge to the evaporation ponds. The 
evaporation ponds will store the semi-solid precipitates from the neutralized raffinate on
site . 

. The Florence Project is located on 10,000 acres owned by BHP Copper Co. The in-situ 
leaching operation will cover about 300 acres of oxide mineralization approximately one 
half mile north of the Gila River. The PLS and raffinate pond will cover an area of one 
acre each. The eight evaporation ponds will cover a total area of 96 acres, All mining 
operations will be outside the 100 year floodplain of the Gila River. The Florence Project 
facilities will not discharge to surface waters. The Aquifer Protection Program (APP) 
permit issued to the Florence Project allows no discharge to subsurface waters from the 
SX-EW operation, PLS pond, raffinate pond, evaporation ponds, stormwater run-off 
pond, tanks, ditches or other ancillary facilities , The APP permit requires the Florence 
Project to maintain hydraulic control over the ill-situ mining solutions during mine 
operation, closure and post-closure to ensure that aquifer water quality standards are met 
at the points of compliance. 

The permit 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, Water 
Protection Approvals and Permits Section, 3003 N. Central Avenue, 4th Floor, Phoenix, 
AZ 85012. 

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

Shirin Tolle 
Environmental Engineer 
Water Protection Approvals and Permits Section - Mining Unit 
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. 

'r:: . 
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ARIZONA COPPER RESERVES 

COMPILED BY 

02/03/92 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

PROPERTY: 

POSTON BUTTE 

OPERATOR\OWNER: 

Conoco Inc. 
High Park Ridge 
Stanford, CT 06904 
203-329-2300 

LOCATION INFORMATION: 

TOWNSHIP 4 S RANGE 9 E SECTION 33 
COUNTY - Pinal AZMILS - 296 
DESCRIPTION - 4 miles NW of Florence, Pinal Co. 

ORE TYPE AND RESERVE INFORMATION: 

Mixed - 800 MILLION TONS AT 0.4% TCu 

SOURCES: 

Copper Studies Inc., NYC, March 30, 1979 in ADMMR Poston Butte Pr 
oject fi 1 e 

COMMENTS: 

500 million tons at 0.5% TCu from Conoco Annual Report 1972 



AR~ZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY (SHORT FORM) 
'May be Reproduced 

May Be Inserted Into Mine File Or Added To "Rumor Page" 

1. Information from: Norman Reber 
------~~~~~----------------~-----------

Address: 2361 W. Labriego Dr. - Tucson, AZ 85741 

2. Phone: 888-5182 

3. Mine: Pilot Mill 

4. ADMMR Mine File: POSTON BUTTE 
------~~--~~------------------------------

5. County: _____ ...;,P...;,i.:.:,n.:;,.a 1.:..-______ _ 

6. MILS Number 296 
------~~-----------

7. Operational Status: Inactive 
--~~~~----------------------------------

8. Summary of information received, comments, etc.: --------------------
Mr. Reber and Tom Young, both metallurgists, working in conjunction with 

Blue Falcon Mines of Toronto (Canada) have leased the Conoco Poston Butte 

pilot mill. The 60 tpd mill is to be modified and used as a custom mill. 

The pair have formed a new company called Southern Arizona Smelting Co. 

or SASCO. They also plan on researching new mthods of recovering silver 

from ores with high concentrations of manganese. Mr. Reber also stated 

that the owner would like to sell or lease the Poston Butte copper 

deposit. 

Date: , September I, 1988 
(signature) ADMMR 
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

1. Mine file: POSTON BUTTE PROJECT 

2. Mine name if different from above: Poston Butte Mill 

3. County: Pinal 

4. Information from: Norman Reber 

Company: 

Address: 2361 W. Labriego Dr. 

Tucson, AZ 85741 

Phone: 888-5182 

5. Summary of information received, comments, etc.: 

Mr. Reber reported that he lost his backing from the Canadian company and that 

he therefore had to give it back to Conoco. He said it would be useful only 

as a pilot plant and consists of: 

50 TPD flotation circuit 

100 TPD Vat Leach-SX (ten 100 ton vats) 

6 to 7 TPD Agitation Leach-SX 

Date: 5/11/89 
: ,' !i~!ll. ," ./,/,'1/ , / 

/ ./. /i(i.· /~. ' t'chard R. Beard, Mining Engineer 
, '? 



ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY (SHORT FORM) 
May be Reproduced 

May Be Inserted Into Mine File Or Added To "Rumor Page" 

1. Information from: Sean Ellocker (Investment Agent) 

Address: Toronto, Canada 

2. Phone: 

3. Mine: Poston Butte 

4. ADMMR Mine File: Poston Butte Project 

5. County: Pinal 

6. MILS Number: 296 

7. Operational Status: 

8. Summary of information received, comments, etc.: 

Mr. Ellocker reported a group of Hong Kong investors have retained him 

to evaluate copper deposits or producers they might acquire or develop. He 

feels they are being heavily promoted to acquire what was once Conoco's 

property near Florence. However, his brief investigation has shown that that 

particular property has some unique problems that might make its development 

particularly expensive. He plans to bring the investors to Arizona and would 

like to have them visit with us. 

Date: Sept. ~ 1988 
(Signature) AzDMMR 



POSTON BUTTE PINAL COUNTY 

MG WR 7/19/85: The Poston Butte (Pinal County) copper deposit, owned by 
Conoco, is covered by the Flor claim group. 

RRB WR 6/24/88: Stopped by Conoco's pilot plant at their Poston Butte project 
(file) north of Florence. No one was there but the mill appears to be intact. 



CONTINENTAL OIL COMPANY 
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Continental Oil has given a second drilling contract to Joy Drilling on 
its Empire Mountain property in Santa Cruz County. VBD WR 8/26/75 

Mary Jacobson of Conoco, 2020 N. Forbes Blvd., called regarding their 
new exploration headquarters. GWI WR 1/9/76 

John Kellogg, State Land Dept., said Conoco had applied for leases on 
several sections held by Sovereign Industries, Inc. GW WR 6/14/76 

Visited Cnnoco's metallurgical plant.GWI WR 12/13/76 

32 tf 33 j C/ SR9 E 

'2~ T~~ ~9£ 

RRB WR 4/14/80: Visited Conoco property north of Florence (Pinal County). 
All their pilot' studies are completed and if and when they get the word 
from corporate headquarters to start operations, they are ready. Don't 
expect to start before mid-80's. 

NJN WR 7/13/84: Jerry Haggard, an attorney with Evans Kitchel and Jenckes 
called and reported that Conoco had sold their Poston Butte Project (f) 
Pinal County and ' was trying to determi ne who the buyer was. 

KAP WR 3/15/85: Stanley Golen (sp?) phone 933-2258 called requestng 
names of potential investors who would want to purchase blocks of ore in 
the ground. He went on to say that his group has purchased the pilot 
mill from Conoco that was used at the Poston Butte Project (file) Pinal 
County. Golen did not state where his ore deposit was. 

. -
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CONTINENTAL OIL COMPANY 

Conoco had asked for and been refused a prospecting permit on Section 32, a State section, by 
the Laqd Commissioner. Also that of four addresses he lmentioned, only one was within Conoco's 
boundaries. Also told him that I had worked with the group that worked on the Tucson Mt. 
withdrawal and the Tucson area withdrawal in about 1962. That Dr. Lacy had given the Pima 
County Board of Supervisors a map of the area from Tucson Mts. to and including Sahuarita with 
suggestions for low density housing of the small rancher type with recognition that this area 
had a valuable mineral potential and that people living in this area would know of this and 
that they could expect to sellout to a mining company if the need arose. That this is not 
the same as government condemnation. Also that I would try to see if a copy of the report and 
map could be found. Cdnoc@'s interest: N~ S29, S28, S27, S33, N~ S34 W~ S35, all in T14S R12E. 
The above is not precise but just an approximation. GWI letter dated June 11, 1973 

Jerry Irvin called to say Conoco is drilling discovery holes on claims in N/2 Sec. 29, all 
Secs. 29, 33, 27, N/2 Sec. 34 and W/2 Sec. 35, T14S R12E west of Tucson. GW WR 6/19/73 

Conoco Oml Company has a Cu mineralization north of Florence. GW ~nnual Report 6/29/73 

Conoco has acquired much of the ground to the south of the Little Hill mine and have been 
drilling deep holes wi~h four heavy duty rigs. REL WR 8/23/73 

Field interview' with Ray Barclay, Conoco, is transferring to Denver and will be in charge 
of uranium geology. Also that Conoco is probably thru on the Busterville area property. 
GWI WR 5-21-74 

Went to Florence office of Conoco Oil Co. where Phil Nason said they had contracted with 
Teton Exploration Co., Casper to bore two holes 48" to 72" in diameter to 700 foot depth~ 
These holes will be about 80 feet apart; the larger w'ill be used asa shaft, the otherCl an 
escapeway. Some driftj.ng to drill holes will be done to not only sample the ore but also 
the quantity of W'a ter. GW WR 6-4-74 , 

Continental Oil Company finished core drilling their large copper deposit 3 miles north
west of Florence and are now in the process of sinking 2-700 , foot bored shafts into the 
ore deposit. This w'Ork will r:esult in a better understanding of the water conditions and 
give bulk samples for ore dressing tests. GW AR 73-74 

In the TUcson Mountains, Conoco in two areas was active. This has been well covered in 
the media. GWI AR 73-74 

Ray Wallace reported Continental Oil is drilling in Empire Mountains. VBD WR 6/11/75 

It has been reported that Continental Oil Co. will drill holes on the Hilton Ranch property 
in the Empire Mts. VBD WR 7/14/75 

Continental Oil Co. has located a large number of mining claims around the Hilton Ranch in 
the Empire Mts. VBD WR 7/28/75 
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CONTINENTAL OIL COMPANY 

Continental Oil Coo continues drilling on their copper discovery about three miles northwest 
of Florence. During the last visit a Mr. Scott said that the project would soon be turned 
over to their production department for evaluation and planning. GW QR 4-8-71 

Continental Oil Co. has an option on and is drilling the Copper Hill property southwest 
' of Winkelman. GWI QR 4-1-71 

Visited Continental Oil Co. drilling project 3' miles northwest of Florence. Mr. Robert 
Anderson was unavailable but a young geologist said they had only 2 drill rigs presently 
in operation. He and 3 other geologists appeared to be working on ore reserve calculations. 
GW WR 7-26-71 

Continental Oil Company is reported to be doing exploration near the Owl Head area. 
CMI. QR 6-30-71 

Continental Oil Company curtailed their exploratory drilling of their sizeable copper 
deposit 2 miles north of Florence and began evaluating the drilling results. Although 
considerable water was encountered they feel it is not excessive and can be handled at 
a minimum expense. GW QR 9/71 

Continental Oil Company continues to evaluate their sizeable copper deposit 2 miles northeast 
of Florence. GW QR 2/72 

Went on to Continental Oil Company drilling project 3 miles NW of Florence where 5 core 
rigs continue in operation. Although Robert Anderson was on vacation in Mexico, one of 
the, men at the core shed said Getty Oil Company had drilled a few core holes north of 
Continental's ground and then pulled out. GW WR 4/3/72 

Continental Oil announced it had proven a 500 million ton copper ore body about four 
miles north of Florence. FTJ 4 t '72 

Went to Continental Oil office north of Florence and talked to Robert Anderson, Project 
Chief. He said they had nine drills operating, 6 coring, 2 dry rotarys and one water 
well rig. They apparently have the ore deposit pretty well delineated but are now 
coring 100 feet on 1000 foot centers on two sections of State land which they wish to 
purchase for their plant site. GW WR 9/27/72 

Mr. Anderson of Continental Oil Company wasn't in when his office was visited, however, 
his geologists previously seen at Red Hills said they were still drilling. GW WR 11/15/72 

Visited with Robert Anderson of Conoco who said they continue to evaluate their big, wet 
copper deposit 2 miles north of Florence. 1 aN WR 6-11-73 
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During 1968, Continental concentrates its uranium exploration program in six western 
states consisting of Arizona, Colorado , New Mex i co , Texas, Utah and Wyoming, in which 
365,000 net acres, or 412,000 gr oss acres, of prospective uranium lands were held at 
year - end . Last Year mor e than 1,000,000 ft . of explor ation and definition drilling 
were completed by the company , which plans to acceler ate its drilling effort in 1969 . 
Taken from Skillings 4/26/69 

Continental Oil dr illing near Florence Hwy . Owl Head District. GWI WR 3/14/79 

Raymond C. Bar kley, Geologi st, Continental Oil Co . 2534 W. Poppy Rd ., 85705, 
Tel 887 -0731 . GWI WR 9/15/70 

Visited Cross - Triangle ranch where the foreman, Mr . Barkley , said Continental Oil Co . 

,.,., , " 
t • 

had drilled s ever al holes on and off the ranch but he knew of only two definite locations . 
However he gave direc tions to the Palo Verde ranch, about 5 miles south of Redrock road, 
where the owner, Mr . Rogers, said holes were drilled in Sections 17,18,20,29,31 & 32, 
T9S, R12E, Sec 13, T9S, RIlE, Sec 5, TlOS,R12E . He said the holes varied in depth 
from 20' to 1200' but he didn't know the exact number . He thought they found ore in 
2 or 3 but, of course didn't know the grades; there is no evidence of cuttings left . 
He thought the rig was moved somewhere near Florence; but inquiries there turned up no 
information o Mr . Ray Barkley is the geologist for Continental Oil Co . 

Locatiodof new Cu strike of Continental Oil Co . is in Sec.15 -34, T4S R9E nnrthwest 
of Flore~ce. Article in the Tucson star stated that the ore drilled out to date 
has averaged 0 . 5%, 8 rigs were counted, 6 of which were drilling for Continental 
Visited the Continental Oil discovery area about 3 miles northwest of Florence. 
Met Mr . Seay, field geologist who could any other information than was in the news 
release which was : 15 core drill holes had been drilled to depths varying from 
400 to 1500 ft . the ore appears to average 0 . 5% Cu . 

GW WR 11/4/70 

ACTIVE MINE LIST 10/1970 Ray Barkley, Geologist 2534 W. Poppy St. Tucson . 

Went to Continental Oil Co. drilling area northwest of Florence. The only one there 
was the core-splitter, he said Seay & Barkley were in Denver conferring with the main 
officials about the project. He couldn't or wouldn't give any information except to 
say they were continuing to drill and that Asarco had q~it drilling. GW WR 1 -15-71 

I 

Continental Oil Coo continues to drill on their leases north of Florence. Mr. Clyde 
Scott said the project would soon be transferred to their production department. 
GW WR 3 - 3-71 

Went to Continental Oil Co. drilling project north of Florence where Robert Anderson, 
project manager, said they have 3 core rigs running and expect to have the fourth going in 
the near future. Although he explained no details of the results he said they were en
couraging and that the usual porphyry-type alteration was in evidence. When questioned about 
the excessive amount of water reported he said it really wasn't "excessive" as interpreted 
by an independent study, but that they expect to have to pump continuously. OW WR 5-10-71 
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COX AND COX 
ATTORNEYS AT LAW 

SUITE: 300. L.UHflS TOW,"R 

PHOENIX.AR1~ONA a60Q~ 

Tt:LI:PHON~ ~154'7~Q~ 

TO: Gil:a River Indian Community Co~no1l. 
Rcs'ources Committee 
Wat'er Resources Committee 
Interior Field solicitor 
Pho~nix Office, BIA 
Pima Agency, BIA 

. ! 

FROMs COX AND COX 

~ , J. CO~ 11,0'1 ·1~4~l 

"~fR'P C·LOC~WQOP 
OllO"JUQ 

He assume each of you are aware of the proposed open pit 
mining by continental Oil Company (CONOCO) on th~ north 
side of the Gila River upstream from the Gila River Indian 
Reservat~on, of the preliminary agreement, correspondence. 
and the pegotiations as to pumping of water by CONOCO. 
From t."1e correspondence it is clear that the Department of 
the Interior insists that the Gila River Indian Community 
and CONOCO negotiate to attempt to settle any differences. 
We have also been informed that CONOCO has met with the 
BlackHatier COTIununi ty and with its representatives and also 
with Tribal officials in preliminary negotiations concerning 
the problems of each and mutual problems. 

, 
We have peen asked by the Interior Solicitor as to our 
recommendations assuming both parties desire to settle. We 
feel tha~ the enclbsed draft could well be used as a basis 
for attempting such an agreement. If the Community does 
negotiate with CONOCO, we urge that Community representatives 
insist upon recognition of Con~unity prior right to use of 
any wate~ pumped by CONOCO. 

rle shall : appreciate receiving any comments and suggestions o~ 
constructive criticism and shall be willing to discuss this 
draft wi~h the Councilor others on behalf of the Community, 
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WATER EXCHANGE l\GREEHENT 

THIS AGREEMENT is made and entered into as of the _____ day 

of __________ , 197 __ , by and between GILA RIVER INDIAN 

COP~NITY for and on behalf of itself and its members 

(INDI&~S) and CONTINENTAL OIL COMPANY, a Delaware corpor4tion 

(CONOCO). 

RECITALS: 

1. CONOCO has established the existence of a copper 

bearing deposit underlying land east of the Gila River 

Indian Reservation on the north side of and adjacent to the 

Gila River. CONOCO desires to construct an open pit to mine 

this deposit and to process the ore therefrom. For such 

operation it will be necessary to dewater the proposed mine 

area by means of water wellso Mining operations and processing 

of the ore \'1i11 require use of wa tar by CONOCD. 'rhe use 

of water will also be essential to CONOCO for its agents, 

employees, and the supportive industries, businesses and 

other services ~nd people directly and indirectly concerned 

with CONOCO's mining operation. 

2. All of the ''later to be pumped by CONOCO in dewatering 

the area and all of the water to be used directly or indirectly 

by CONOCO will come from the Gila River or the groundwater 

in the vicinity of the Gila River. The waters of the Gila 

River and the groundwater arc 80 hydrologically connected 

that use of groundwater directly effects and diminishes flow 

pf Gila River water which would be available to Indians Py I 
I 

OCt: 2 2 1976 
i 
i 
f 
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diversion or in recharging the groundwater under the Gil~ 

River Indian Reservation (RESERVATION), 

3. from time immemorial by means of an extensive irrigation 

system, ; INDIANS and their Hohokar(l ancestors farmed the fertile 

lands of the Gila River valley in central Arizona Q INDIANS 

have the longest continuous irrigation history in the United 

States e ; As a result of INDIANS 0 appropriation and beneficial 
r 

use of Gila River water in their farming, INDIANS are entitled 

to.the use of not less than 210,000 acre-feet of Gila River 

water per year with priority from time immemorial and ahead 

of all non-Indian Gila River water users, including CONOCO. 

CONOCO recognizes that all of its rights to the use of Gila 
I 

River w~ter are junior in time and right to the ~rior appropriati n 

rights qf INDIANS to the use of not less than 210,000 ~cre-
i 

feet of IGila River water per annum. 
i 

4. T;he Reservation contains more than 372,000 acres within 

M~ricop~ and Pinal Counties, Arizona, which the United States 
I 

set asid~ and reserved to INDIANS from a much larger area 
'. 

which INbIANS from time irnniemorial had owned and possessed 

to the e~clusion of all others Q Without irrigation all of 

the Reservation land is arid and agriculturally nonproductive 

22 I There ar~ more than 250,000 arable acres on the Reservation 

23 which are practicably irrigable by water from the Gila Rive~ 
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and its tributaries. The United States reserved to INDIANS 

the uoe of sufficient water to irrigate all of the arable 

land on ~he Reservation, (Winters Vv Unite" States~ 407 t711~~ 

564, 52 t,ed 340 (1908)1 Arizona v, California, 37l U,Sq 

. -2-
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546, 10 L.ed 2d 542 (1963), Cappaert v. United States, ___ u~ a 

48 L.ad. 2d 523, 96 S.Ct. _________ 1 and other cases). 

INDIru~S' immemorial Winters rights to the use of Gila River 

,~ater are prior and superior to all of CDNOeO's rights to 

the use of Gila River water. All of CONOeD's rights to the 

use of Gila River water are junior and inferior to INDIANS' 

Winters rights to the use thereof q 

50 The waters of the Gila River and the groundwater 

within the Gila River watershed above the Reservation are so 

hydrologically connected that use of groundwater within the 

watershed directly effects and diminishes flow of Gila River 

water which would be available to Indians by diversion or in 

recharging groundwater under the Reservation. 

6. Water reserved by the United States included groundHater 

under the Reservation and the recharge to these groundwaters 

(Cappaert v. United States, ____ U.S ___ ' ___ , 48 L.ed 523, 

96 S.Ct, _____ 1 and other cases). INDIANS' rights to use of · 

groundwater is- prior and superior to all non-Indian rights, 

including all of CONOCe' s rights to the use of ground,.,a ter fI . 

7. Any use of water byCONOCO will adversely effect 

rights of INDI&~S and may frustrate purposes for which the 

Reservation was established. 

8. INDIANS believe that CONOCO's operations are economically ! 

eneficial to the State of Arizona. CONOCO believes that 

INDIANS farming all of the practicably irrigable acres 

on the Gila RiVer Indian Reservation is economically beneficial 

to the State 0; Arizonaq 

~3-
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9. ' A portion of the land proposed to be mined by CONOCO 

is designated as San Carlos Irrigation and Drainage District 

land ~ithin the San Carlos Indian Irrigation Project. CONOCO 

now o~s or is in the process of acquiring all of the projec; 

land dast of the Gila River Indian Reservation and north 

of the Gila River. The Northside Canal traverses the area 

propo~ed to be mined by CONOeDe Indians and CONOCO believe 
I 

that it is mutually beneficial for all non-Indian project 

lands !north of the Gila River to be eliminated from the 

San C~rlos Indian Irrigation Project, for the Northside 

Canal ,to be eliminated as a joint 'vork of that project 

and for all \-later rights appurtenant to such lands to be 
I 

transierred to INDIANS. 

10. '! It is anticipated that Central Arizona Project (CAP) 
I 

water rill be available by 1985 and, subject to adjustment 

for it~ inferior quality, could be used as exchange water~ 
i 

~t is ~o the best interests of all that CONoeo contract for 

and de~iver to INDIANS' farm headgates CAP water (43 U.S.C.A. 

1524(e), and that in ex~hange therefor INDIANS permit 

CONOCO! to pump and use water in its operations and in the other 
I • 

supporF~ve uses necessary or convenient to its operations q 

11. ! Prior to availability of CAP water conoco desires 

to pump and use water which INDIANS need and to which INDIANS 

have the prior'right, 

12. ; INDIANS recognize that requiring CONOCO to refrain 

from p4mping and using w~ter pr~o~ to r eceipt Q~ CAP wat~r 
! 
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would prohibit mining and would cause economic loss to 

CONOCO the State of Arizona, its political subdivisions 

and people. INDIANS, have ahlays befriended non-Indians 

within the area~ INDIANS wish to use water to which INDIANS 

are entitled with as little adverse effect on CONOCO and 

others as possib1eo Upon proper terms, pending delivery 

of CAP water, INDIANS are willing to defer subjugating 

and cultivating a portion of INDIANS' 250,000 irrigable 

acres to allow eONOCO to proceed with developing mining and 

processing its copper deposit. 

13. It is believed that 4.59 acre-feet per acre per 

year at the farm headgate or 5.4 acre-feet per acre per 

year at CONOCO mine site is a reasonable duty of ,"vater for 

INDIANS irrigation requirements. Recognizing and adjusting 

for anticipated inferior quality of CAP water, at such time 

as CAP water is available the rate of exchange shall be 

1.7 acre-feet of CAP water at INDIANS' farm headgates for 

each acre foot of water pumped by CONOCO. 

14. The measure of damages to INDIANS for wrongful use 

of water by others is the value of the ,.,ater for its highest 

and best use. 

COVENANTS: 

In consideration of the foregoing recitals and the 

following covenants and for other valuable considerationl 

19 Until such time as CAP \.;ater is delivered to INDIANS 

pursuant to this agreement but in no event beyond January 

If l~90, INDIANS shall not oultivato by irrigation on the 

-5-
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Reservation more than the remainder of 250,000 acres les5 

the number of acres which could be irrigated with the water 
; 

used by CONOCO with a duty of water of 5.4 acre-feet per 

acre. ; For example, if in any year prior to delivery of 

CAP water to Indians CONOCO used 5,400 acre-feet of water g 

INDIANS would refrain from cultivating 1 / 000 acres and would 

not cultivate more than 249,000 acres ,of the irrigable 

Reservation land. 

2. \ CONOCO shall measure and report monthly to INDIANS 

and to; the Secretary of the Interior the quantity of water 

pu.rnped i and the quantity of water used by CONOCOI) CONOCO 

shall operate its mining as to keep all surface flow of the 
I 

Gila River from breaking in~o its pit area o 

3. ) Beginning January 1, 1977 until CAP water is delive~e~ 

to INDlANS hereunder in sufficient quantity to replace 

water pumped by CONOCO, but in no event beyond January 19 
I 

1990, CONOCO shall pay to INDIANS a sum equal to $ 
- I 

18 .,.r ;per acte-foot for all water pumped each month by CONOCO v 

.. ,r"''''-

// 19 Such pkyment shall be adjusted as of January 1, 1978, and 
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each y~ar thereafter in accordance with the united States 

Depar~ent of Commerce Cost of Living Index. Payment shal+ 
! 

be made within 60 days following the end of each calendar 

month ~f pumping. 
i 

4. ; Pursuant to section 304(e) of the Colorado River 

Basin froject Act (Pub v L9 90~537v Title II~, Section 304(e)g 

82 Sta~. 891, 43 U.$,C, A 1524 (e) (1960) ), CONoeo sha~l 
t 
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immediately contract for sufficient CAP water to meet ita 

obligations under this agreement. As soon as CAP water 

is available CONOCD shall deliver or cause to be delivered 

at INDIANS' farm headgates 111 7 acre-feet of CAP ''later for 

each acre-foot of water pumped by CONOCO, and in exchange 

therefor# INDIANS shall permit CONOCO to pump and use water 

in em'lOCO' s operations and any other sUPPol·tive uses neceo sary 

to CONoeo's operations 0 

5 G Any water pumped or otherwise developed by CONoeo 

which is not used by CONOCO shall be delivered to INDIANS 

through the Northside Canal or by such other means as may 

hereafter be mutually agreed upon. CONOCD shall insure 

that such water shall be of a quality as to be reasonably 

usable for irrigation or other beneficial purposes desired 

by INDIANS and such quality as will in no way contaminate 

domestic water sources on the Reservation. 

6. In order to permit Reservation arable lands north 

of the Gila River to be served by gravity with Gila River 

water diverted by Ashurst-Hayden Dam, Buttes Dam or other 

means and the lands south of the Gila River to be served 

with excess \-later delivered by canoeD through the Northside 

Canal when such water is not needed on the north side 

Reservation lands, CONOCO shall construct or cause to be 

constructed such ciphons or other works as may be necessary 

or convenient for such water deliverYQ 

7i CONOCO shall acquire all San Carlos Indian Irrigation 

-7- 1 
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Project lands east of the Reservation and north ot tho Gtl~ 

River and: 

~ . a. transfer all water rights from such 
lands to INDIANS 

b. cause said lands to be eliminated from 
the San Carlos Indian Irrigation Project 

c. cause the Northside Canal to be eliminated 
from the joint works of the San Carlos 
Indian Irrigation Project 

8 8. ~ince CONOCQ's operations may adversely affect the 

9 

10 

i 

domestip water supply in District No. 1 of the Reservation 

(Blackwater), CONOCO shall assure said district of a supply 

11 of potable water adequate for domestic uses. 

i ' 
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9. ~n order to permit maximum irrigation benefits to 

INDIANS ~ from CAP exchange water, INDIANS shall be permitte~ 
I 

to delay receipt of such exchange water by storage of the 

same .behind Buttes Dam or other reservoir until such time 
i 

INDIANS ; may deem most advantageous for delivery to the 
I 

Reservation. 

10. this Agreement for water exchange shall continue 
i 
I. 

after J~nuary 1, 1990, so long as CAP water is delivered 

20 to INDI~NS in sufficient quantity to be no less beneficial 
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for irrigation purposes than if CONOCO had neither commenoeQ 

mining, :pumped any water nor u~ed water within the Gila 

River watershed. 
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IN WITNESS WHEREOF, the parties hereto have set thQi~ 

handa ~nd 2eal~ ~3 of the date first written herein. 

. CON'rIN~NTAL OIL COMPANY 

By ____ ~--------____ ------
Its 

ATTESTS 

Secretat'!( 

GILA RIVER INDIAN COMMUNITY 

By ____ ~------------------Governor 

secretary 

STATE OF 
S5. 

county of 

Acknowledgement for CONOCO 

STATE OF ARIZONA 
ss. 

County of Pinal 

Acknowledment of GRIe, Governor Lm·lis 

(Be .sure to show acknowledged at Sacaton, Gila River 
Indian RO$ervation, Pinal County, Arizona 
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VAT AND AGITATION LEACH PILOT PLANT OPERATIONS 
AT CONOCO'S FLORENCE COPPER PROJECT 

J. J. Dvloratzek 
Plant Superintendent 

December, 1976 



ABSTRACT 

This vaper describes the pilot test program for the 
treatment of oxide ores carried out by Continental Oil Company 
at their pilot plant in Florence, Arizona. 

Ore feed to the pilot plant ~as obtained from the 
nearby underground pilot mine located close to the center of 
the orebody which contains about 500 million tons at 0.39 
percent copper as sulfide ore and 250 million tons at 0.45 
percent total and 0.32 percent acid-soluble copper as oxide 
ore. 

Two conventional methods were en~loyed to evaluate the 
oxide ore metallurgically. One was in vats in a 100 ton per 
day plant and the other by agitation leaching in a six ton per 
day plant. Results showed that both processes are viable for 
treatment of this ore. Agitation leaching resulted in a higher 
extraction of copper values. 

The final process type for production decision wil~have 
to be based on a combined evaluation of metallurgical recoveries 
and projected capital and operating costs. 

INTRODUCTION 

Continental Oil Company owns a large low grade copper 
orebody approximately three miles northwest of the town of 
Florence in Pinal County, Arizona (see lo~ation map). The 
orebody is composed of about 250 million tons of oxide ore 
overlying 500 million tons of sulfide ore. The alluvium over
burden is approximately three hundred and fifty feet thick. 
The copper content of the orebody amounts to 0.39 percent for 
the sulfide and 0.45 percent for the oxide ore. Of the latter, 
0.32 percent is acid-soluble. 

Ore grade mineralization is contained for the greater 
part in a Precambrian quartz monzonite and to a minor extent in 
Laramide granodiorite. Oxidation and weathering of the upper 
reaches of the sulfide deposit produced clays, iron oxides and 
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acid-soluble copper oxide minerals. The ore contains mainly 
chrysocolla, with minor amounts of cuprite, tenorite, malachite 
and copper-bearing clays. · The sulfide minerals include chalco
pyrite, pyrite, molybdenite and some bornite. 

Both the oxides and the underlying sulfides are located 
in sharply defined discrete zones, with little evidence of mixing 
or secondary enrichment between zones. 

Metallurgical testing of the are began almost immediately 
after discovery in Conoco's research facilities in Ponca City, 
Oklahoma and in the laboratories of Hazen Research, Inc. and 
Mountain States Research and Development. 

Results obtained from the laboratory work were very 
encouraging. Good recoveries and excellent firiished products 
were obtained. Conoco therefore decided to continue with addi
tional evaluations in a pilot plant. This work was conducted 
in 1975 and 1976. 

SUMMARY OF RESULTS 

The pilot plant test program established that good 
extractions of copper can consistently be obtained from oxide 
ores processed by vat or agitation l~ach methods. 

Treatment of ore in vats resulted in copper extractions 
ranging from 94 to 107 percent of the acid-soluble copper con
tent. The average leach extraction was 100 percent when treating 
oxide ore crushed to pass through a 3/B-inch screen. Soluble 
copper loss averaged 2.13 percent. Acid-soluble copper recovery 
prior to solvent extraction amounted to 98 percent. 

Sulfuric acid consumption during vat leaching with raf
finate return was 50 pounds of 100 percent sulfuric acid per ton 
of ore leached. The pregnant liquor contained 7.41 grams of 
copper and 5.7 grams of free acid per liter. 

Overall vat leaching plant recovery into cathode copper 
amounted to 96 percent of the acid-soluble copper in the feed. 
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by front end loader to a hopper equipped with an apron feeder. The feeder transferred material at a controlled rate to the 
primary crusher which \vas installed at a minimum height above ground. Product from the primary crusher at minus l~" discharged on to a belt conveyor having a magnetic head pulley 
for tramp iron r emoval. When \'las te rna teria 1 for roads \;vas 
crushed, the discharge from this conveyor was diverted to a 
stockpile. After primary crushing, the conveyor discharged the ore on to a double-deck vibrating screen. Undersize material from the Imver screen ranging from minus 3/8" to minus 5/8" in size was conveyed to the sampling tower. The oversize material from both decks fed the secondary crusher_ A belt conveyor, equipped with a scale,returned the product from the secondary crusher to the primary crusher discharge conveyor. An automatic primary sampler cut the screen undersize product. This sample was further crushed in a rolls crush.er and resamplec1 to provide a final laboratory sample. 

Provision had been made to divert part of the primary sample to a container for treatment elsewhere. The reject from the sampling tower was transferred to a conveyor and discharged via a rotary chute to the vat agglomeration conveyor or the 
fine ore bin feed conveyor. 

The fine ore sampling system and the crushing plant chutes were designed for rapid self-cleaning because of the various ore types crushed. The crushing plant was not housed and a mobile crane was used for servicing the equipment. The fine ore bin feed conveyor was equipped with a rotary chute which discharg~d into the oxide or the sulfide bins. 

VAT LEACHING PLANT 

There were ten leaching vats, each measuring 10.75 by 10.75 feet inside by 19 feet deep. Crushed and sized oxide ore was fed directly from the crushing plant and distributed to the leaching vats by a shuttle conveyor. The ore was agglomerated by water sprays located at tumbling stations on the vat feed conveyor. A basic flowsheet for the vat leaching circuit is 
attached (see Figure 2). 
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About 90 to 100 dry tons of ore were bedded evenly 
across a vat until the designe d ore depth of 18 feet was 
reached. Loading was a t the rate of 35 tons per hour. When 
a vat was completely filled, the shuttle conveyor was moved 
to the next one for loading . 

Leaching vats were concrete. Three vats were unlined 
and the others were cove red with variotls acid-resistant materials. 
Each vat had a false bottom of timb e rs and perforated planking . 
The ore rested on the planking. The spaces below the planking 
distributed the percolated leach solution to the vat outlet 
under downflow or to the ore under upflow conditions. 

The vats had several pipe headers above and two lined 
concrete solution launders below. Two headers were used for the 
distribution of acid or water, the others distributed in sequence; 
raffinate, wash solution No.1, wash solution No.2, and water, 
in accordance with the vat leaching schedule. One launder was 
used to return wash solutions from the vats to either of the two 
separate wash solution storage tanks. The other launder was used 
to collect unclarified pregnant solution. 

After a vat was loaded with ore, raffinate wash was intro
duced some six vats downstream. The solutions were displaced 
through the perforated false bottoms of all vats in the leaching 
cycle and through the ne\vly ore-loaded vat and percolated up through 
the ore bed, covering it in about eight hours. During the next 
twelve hours, raffinate and wash wa ter were added as indicated ~ 

above and pregnant solution flowed from the newly loaded vat . to the 
unclarified pregnant solution storage tank. The solution in each 
vat was then recirculated within the vat for four hours. 

Leached ore was washed three times to remove copper-bearing 
solutions. Fresh water was used for the last wash. A vertical 
sump pump returned any spills to the leaching vats or to the ox ide 
tailing pond. The vats were built on an acid-re sistant coated slab 
which had solution launders and sumps cast into the slab. Operating 
platforms were made of steel and we re coated with acid-resistant 
paint. Throughout the rest of the oxide plant, where corrosive 
service was encountered, fiberglass reinforced polyester or wood 
was used for tanks and polyvinyl chloride for piping. Platforms 
were wood and/or steel coated with acid-resistant paint. 
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TEST PROGRAM 

VAT LEACHING OBJECTIVES 

The major objectivGs for operating the pilot vat leaching 
plant were: 

To confirm the favorable me tallurgical results obtained during 
bench scale testing of drill core samples. Specifically, the 
work involved demonstrating on a continuous basis that a recovery 
of 98 percent of the acid-soluble content could be achieved. 

To demonstrate that copper-bearing solutions obtained from vat 
leaching "l;V'ere amenable for the subsequent solvent extraction and 
electrowinning steps. 

To demonstrate that high quality copper dathodes could be produced 
in the electrm..;rinning cellon a continuous basis as direct feed to 
a rod plant. 

To determine the size to which the ore has to be crushed for opti 
mum copper extraction. 

To determine the leaching time in days needed to achieve optimum 
copper recovery. The vat pilot plant had been built to determine 
if upward or downw"ard solution flows \Vere more advantageous in 
terms of copper recovery over a period of time. 

To determine if excessive fines in the ore fed to the plant , w~uld 
have to be removed in a wash circuit and treated in a separate 
agitation leaching plant. 

To determine the effect of solvent extraction raffinate return on 
copper solution losses. 

To conduct concurrent laboratory tests as required to s~pplement 
data generated by the pilot plant. 

To determine the effect of other operating variables such as acid 
consumption, stages of acid addition, flowsheet modifications and 
leaching time variations. 

To determine which of several vat linings is best suited for con
crete protection or if extra thickness of plain concrete is ade
quate and more economical. 
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CAl-'IPAIGN No.2, OCTOBER 15 to NOVEMBER 6 

The are fed to the vats was crushed to pass a s/8-inch 
screen. Concern was mainly centered on reducing soluble copper 
losses in the residue. To effect this the pregnant solution was 
diluted to decrease the copper content from about 8 grams to 
3.5 grams of copper per liter. In that range the solvent extrac
tant LIX64N improves copper removal and raffinates containing 
much less copper are produced. 

CAHPAIGN .No. 3, NOVEHBER 6 to DECEMBER 1 

The ore was crushed to pass a l/2-inch screen before being 
fed to the vats. Main purpose of this campaign was to d~termine 
metallurgical results at this ore size. On November 24 a test 
with solutions flowing downwards through the vats w·as begun. 

CAl-'lPAIGN No.4, DECEHBER 1 to DECEHBER 23 

Since best copper recoveries had been obtained from ore 
crushed to pass a 3/8-inch screen, the vats were again fed with 
ore of that size. Sulfuric acid concentrations in solution were 
optimized to provide a low acid pregnant liquor for solven~ extrac
tion. Up to December 12 downflO';\T of solutions in the vats "vas 
practiced. 

CAHPAIGN No.5, DECEMBER 23 to JANUARY 15 

Certain parameters were rechecked and the test program 
was comple ted. 
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To confirm and consolidate the results obtained during 
the above period, the pilot agitation leaching operation was 
resumed on March 15th, 1976 and continued to June 29th, 1976. 

In the evaluation of the metallurgical results obtained 
during the operation of the plant, the initial period from June 
5th to July 30th was not included for the following reasons: 

During that period inexperienced operators were being trained. 

Minor modifications to the piping and pumping installations had 
to be carried out. 

Additional acid and solution f1mvmeters had to be purchased and 
installed to obtain good metallurgical recording data. 

The schedule achieved was as follows: 

CAMPAIGN No. I, JULY 30 to AUGUST 20 

The ore was ground to 8 percent plus 35 mesh. Testwork 
was mainly conducted on optimizing acid addition, pulp densities 
and solution flows. 

CAMPAIGN No.2, AUGUST 20 to SEPTEMBER 10 

Ore grind was maintained at 7 percent plus 20 mesh. 
Much the same testwork as in Campaign No. 1 was carried out, 
but at the coarser grind. 

CAMPAIGN No.3, SEPTEMBER 10 to SEPTEMBER 25 

At 5 percent plus 10 mesh the ore was coarsened even 
more during this campaign. The impeller tip speed in the pH 
adjustment tank was increased to keep the solids in the pulp 
suspended. Other testwork concentrated on optimizing acid 
addition, pulp densities and solution flows. 
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METALl,URGICAL RESULTS 

VAT LEACHING OPERATING PROCEDURE 

In this section pilot plant me tallurgical results are 
presented and interpre ted. The data include res ults of optimum 
size determination for the ore f ed to the vats, acid requirements 
and leach,ing time needed. 

Three ore sizes, 3/8, 1/2 and 5/8-inch, were tested during 
the program. The screen analyses which follow, show the sizes 
obtained when crushing through screens with the above mentioned 
openings: 

TABLE 1: SCREEN ANALYSES OF CRUSHED ORE 

Analysis Crushing Screen Size 2 in. 
l'1e i ght , % lL~ 1/2 5/8 

+0..525 inch nil 

+0..371 inch 4.0 

+0..3125 inch 2 .l~ 

+4 mesh 25.2 36.4 42.5 

+14 mesh 38.6 30.6 28.1 

+65 me sh 17.9 ·15.2 15.3 

+20.0 mesh 5.3 4.0 5 . 4 

-20.0. mesh 10..6 9.8 8.7 

The following table presents the vat processing sequence. 
It was used in the pilot plant until raffinate was returned as 
wash solution. When raffinate was returned, the circuit was mod
ified as described later in this section. 
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The"pilot plant incorporated solvent extraction for copper 
recovery and purification of vat leach liquors. A low acid-bearing 
leach solution was required for satisfactory recovery in solvent 
extraction. To obtain such a solution without neutralizing by 
chemical means, fresh ore was used to consume excess acid. After 
a vat was loaded, solution was advanced to cover the ore. Advance 
was then stopped and recirculation was begun. No sulfuric acid was 
added to the vat during the first recirculation and the reaction of 
excess acid with the ore in the advancing solution was relied upon 
to reduce the acid content for the subsequent pregnant liquor dis
placement. After this initial recirculation, advance was again 
begun and solution was displaced to the unclarified pregnant solu
tion storage tank. Advance was continued with solution until the 
next vat, which had been newly loaded with ore, was covered and the 
second recirculation was then started. Thereafter, advance and 
recirculation steps "\\Tere carried out in several twenty-four hour 
periods, until the washing step began. Washing was initiated with 
a copper-acid-bearing wash solution from the wash storage tank. 
Wash volume was equal to the amount required to cover new ore. 
After the first wash the vat was again recirculated. Water was 
used for the final wash. The initial 10,800 gallons, which were 
equal to the amount of pregnant liquor displaced, were advanced 
and the remaining 1,632 gallons approximately equalled the amount 
of water contained in the leach residue less the water added during 
agglomerati.on. The volume of water was varied to maintain the solu
tions in balance. Finally, the vat was drained to wash storage. 
Throughout the test program a constant 10,800 gallons of pregnant 
solution were displaced from each vat though the quantity of ore 
loaded into the vats varied slightly from day to day. A vat solu
tion balance is presented on the following page. 
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The vat leaching test program was carried out for the greater part with ore passing a 3/B-inch screen. Once data from this size were obtained, coarser ore sizes were studied. 

Acid addition to each vat was controlled by flmvrneters. On September 10th, acid addition points and quantities were fixed and not altered until later in the program when raffinate was returned from solvent extraction. Ore loading to each vat averaged 94.3 tons per vat during the period September 2nd to October 15th. Acid was added during the second through sixth recirculation at a rate of 0.7 gallons per minute. Procedure for acid addition in the vats is shown below and in Figure 4. Total addition amounted to 57 pounds of 100 percent acid per ton of dry ore. 

TABLE It:: PROCEDURE FOR ACID ADDITION TO VATS 
(Addition rate: 0.7 gpm) 

Acid Addition 
---~---.--.-. Gallons 10 of Tota l 

2 63 

3 105 

4 105 

5 63 

6 42 

Total 378 

Metallurgical accounting of copper and acid for each vat was monitored daily by sampling and analyses of solutions in and out of each vat. Though day to day accountabilities fluctuated widely, . over an extended period of time they agreed very closely. 

A 2.5 percent weight loss of the ore during leaching was allowed for throughout the pilot plant program. 

16.7 

27.8 

27.8 

16.7 

11.0 
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OPERATING RESULTS 

During the period of September 2nd · to October 15th, 1975, 
the dry ore had a bedded bulk density of 87.2 pounds per cubic 
foot and assayed 0.43 percent total copper and 0.31 percent acid
soluble copper. An acid-soluble copper extraction of 102.0 per
cent was obtained, when adding 55.8 pounds of acid per ton of ore. 
With a 4.5 ~ercent soluble loss leach recovery was 97.5 percent. 
Soluble losses gradually decreased to two percent after the circuit 
came into balance. 

Some compaction of the ore occurred during processing and 
the bedded bulk density of the leach residue was 92.3 pounds per 
cubic foot. 

The pregnant liquor assayed 6.5 grams copper per liter and 
9.3 grams acid per liter. Copper accountability \vas calculated as 
101.4 percent during this period. 

The highest copper recoveries obtained during the complete 
program occurred during the period September 25th to October 15th. 
Copper extraction amounted to 106.4 percent of the acid-soluble 
copper and after a 2.2 percent soluble loss, overall recovery was 
10t~.2 percent. 

Copper and acid concentrations of the solutions leaving 
the vats (off solutions) are shown as follows for the September 
25th to October 15th, 1975 test period (also Figures 5 and 6). 

TABLE 5: COPPER AND ACID ANALYSES OF VAT OFF SOLUTIONS 
9/25 to 10/15/75 

Off Solution g Cull g Acid/1~ 

1 To Pregnant 7.14 7.2 

1 To Cover 6.06 12.0 

2 Advance 4.53 21.0 

3 Advance 2.27 22.9 

4 Advance 1.22 18.4 

5 Advance 0.79 11.3 

6 Advance 0.57 6.5 

7 Advance 0.47 3.6 
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Although the acid concentration in the pregnant liquor 
was too high for satisfactory recovery in the subsequent solvent 
extraction step, the acid gradient attained in the individual vats 
was close to the desired level. Highest acid strengths existed 
after the second, third and fourth day of leaching. A 50 percent 
raffinate return to the vats as wash was started on October 10th, 
1975. Since the raffinate contained acid nearly equal to the 
quantity added during the sixth recirculation, the addition of 
acid at this point was discontinued and total acid addition was 
reduced to about 50 pounds per ton of ore. 

With the addition of raffinate to the vats (5,400 gallons) 
the total wash water volume was decreased from 12,432 to 7,032 
gallons. The raffinate was added just after the seventh recircu~ 
lation and was then follmved by a water wash. Raffinate return 
was continued for the remainder of the test program. 

During the period of October 15th to November 6th, 1975, 
ore which passed a 5/8-inch sCreen was leached in the vats. 
Copper extraction amounted to 95.7 percent of the acid-soluble 
content. Soluble loss e s were high and copper rec overy decreased 
to 89.3 percent. This was due partly to a high copper content in 
the raffinate and possibly due to not returning raffinate to a 
more advanced point in the washing cycle. 

Researching published information on the use of LIX64N 
showed that improved copper extractions could be obtained when 
processing a lower grade pregnant liquor feed. It "vas therefore 
decided to produce a pregnant liquor of 3 to 3.5 grams copper 
per liter~ This wasta allow an additional 10,000 gallons of 
water to be used for washing the soluble copper from the residue. 
As a result more copper would be recovered. This concept was 
followed for the remainder of the program. The desired solvent 
extraction feed solution was produc.ed by combining pregnant 
liquor as ob ta ined from the vats with an equal volume of wash 
solution from the last vat. The vat leach operating schedule 
was changed and after the sixth recirculation 10,800 gallons of 
raffinate were introduced into the vat. This was followed by 
the normal wash and recirculation sequence and then by 12,432 
gallons of water from which 10,800 gallons of solution were sub
sequently mixed with pregnant liquor. 

From November 6th to November 26th, 1975, leaching was 
carried out with are crushed through a l/2-inch screen. During 
this period higher grade ore was treated whic.h made it difficult 
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The pregnant liquor assayed 1.54 grams copper pe r liter 
with a pH of 1.5. 

From September 10th to September 25th lE~ achi.ng was con
ducted on a very coarsely-ground ore (4.6 percent plus la-me sh). 
During the course of this testwork, agita~ion intensity in the 
pH adjustment tank decreased to the point where essentially no 
agitation was occurring. The agitator speed was therefore in-
creased by 65 percent to a peripheral speed of 1,843 fpm and 
suitable particle suspension was again attained. Pulp density 
in the first stage of leaching was 28.4 percent solids. The 
overflow' of each leach tank was raised two inches to force the 
leach slurry up through the risers and reduce short-circuiting. 
Leaching time was the reby inc r eased to 17.3 hours. On September 
22nd an open-circuit grind with 70 percent solids was begun and 
was ret a ined for the remainder of the program. 

A final leach residue containing 0.115 percent copp e r 
was obtained from ore which a~sayed 0.43 pe r cent total copper 
and 0.31 percent acid-soluble coppe r. Leach extraction amounted 
to 102 percent of the acid-soluble copper (see Figure 11). Acid 
add ition was 44·.3 pounds per ton of ore. The r esul ts showed the 
s ame extraction for either 13.0 or 17.3 hours of l eaching. Per 
cent solids in the first and the second stage leach averaged 29.6 
and 60, respectively. PH of the first-stage lea ch was 1.7 

Since by this time all leaching results with a coarse 
grind had shown good copper dissolution and a substantial reduc
tion in acid consumption, it was decided to attempt to grind to 
a coarser mesh size (2-3 percent plus 6~me sh). However, this I 

grind could not be consistently achieved. Coars e ore particles 
did not flow through the leach tanks and intensity o:E agitation 
became extreme ly poor. All leach tanks had to be emptied on 
several occasions. Failure to maintain the co~rse grind contin
uously made it impossible to gather reliable leaching data and 
after nineteen days of effort this test was discontinued. Al
though the results for this period showed good leach extraction 
(99.4 percent of the acid-solubl~ copper), the data could not 
be considered as representative because of inconsistent operating 
conditions. 

As of October 20th all raffinate from the solvent extrac
tion circuit, which previously had been discarded, was returned 
as a wash solution to the countercurrent decantation circuit o . 

The raffinate was metered into the last stage of washing at a 
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rate equal to the volume of pregnant liquor removed. Since 
this solution contained acid, its effect on the acidity of 
the pregnant liquor was closely followed. It was recognized 
that the ox ide ore might not have sufficient acid consuming 
constituents to neutralize the acid and produce a pregnant 
liquor suitable for solvent extraction. It was also realized 
that the energy required to susp end a slurry of 27 to 32 percent 
solids with no segregation of coarse and fine are particles would 
be much higher than that required for a slurry of 50 to 55 percent 
solids. Soon after the raffinate return was begun, the dens ity in 
the pH adjustment tank was increased by diverting a part of the 
advancing wash solution to the pH adjustment thickener. It was 
felt that the by- passed solution would react in the pH adjustment 
thickener, and the resulting increased leach time obtained in the 
first-stage leach tank would provide adequate conditions to pro
duce a pregnant liquor of low acidity for solvent extraction. 
However, with a first-stage leach time of 3.7 hours at 50 percent 
solids the pregnant liquor had a pH of 1.4. This was too acidic 
for acceptable copper recovery in solvent extraction and would 
require addition of a neutralizing agent. It was therefore deci
ded to carry out single - stage leaching tests for comparison with 
two - stage leaching . (see Figure 12). 

During the period of October 20th to November lOth, 1975 
a coarse grind (3.9 percent plus 8-mesh) was maintained with an 
acid addition of 41.3 pounds per ton (terminal leach pH = 0.9). 
Leach extractions of 95.7 and 97.7 percent of the acid - soluble 
copper were obtained in 12.9 and 17.2 hours respectively. The 
are contained 0.47 percent total copper and 0.38 percent acid
soluble copper and the final leach residue assayed 0.10 percent 
copper. 

SINGLE-STAGE LEACHING 

For a successful leaching and solvent extraction operation 
it is most desirable to return raffinate to recover copper contained 
in this solution. Also of importance is consuming the acid con
tained in the raffinate on the ore during treatment and thus reduc
ing the amount of acid required for leaching. In two-stage leaching 
of this are, suffi.cient acid \Vas not consumed by the ore when opera
ting with the time and temperature conditions .prevailing in the first
stage leach. 
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The only practical method of returning raffinate was as wash to the countercurrent decantation circuit. In so doing a portion of it became part of the tailing solution and the remainder advanced and, along with the balance of acid from the secondstage leach, contacted the ore in the first-stage of the two-stage leach system. 

Single-stage leaching follow'ed by limestone neutralization of pregnant solution could possibly result in a more economic method for copper recovery. This circuit would eliminate the complete first-stage leach capital and operating costs connected with a two-stage leach system. 

The single-stage leaching circuit was placed into operation · on November 10th and the first three leach tanks were used for leaching. The fourth tank was used for neutralization with 97.5 percent calcium carbonate. The lime was supplied as a 70 percent minus 200-mesh product. Part of No~ .1 countercurrent decantation thickener , overflow was added to the rod mill discharge. 

Results shmved the same acid-soluble copper extraction of 97.4 percent in either 8.1 or 12.1 hours of leaching. Acid addition amounted to 49.8 pounds per ton of ore at a terminal leach pH of 0.9. Adding 30 pounds of limestone per ton of ore to the neutralization tank resulted in a pregnant liquor with a pH of 1.6. The pH of the neutralization tank was 2.9. The ore assayed 0.58 percent total copper and 0.39 percent acid-soluble copper, which was higher than the ore previously processed. The leached residue contained 0.21 percent copper. 

Since the extraction of copper was too low with 12.1 hours of leaching time, a fourth leach tank was added and single-stage leaching was continued until operations were terminated on January 14th, 1976. The results of this last leach study showed copper extractions of 95.8 and 98.8 percent of the acid-soluble copper in 11.6 and 15.5 hours of leaching time, respectively. Sulfuric acid addition amounted to 62.1 pounds per ton of ore. Terminal pH 'vas 1.0 and after addition of 34.3 pounds of limestone . per ton of ore the pregnant liquor had a pH of 1.8. The ore contained 0.50 percent total copper and 0.35 percent acid-soluble copper. The leach residue assayed 0.16 percent copper. 

The reason 62.1 pounds of acid per ton of ore were required during this period compared to the 49.8 pounds per ton vsed in the previous test could not be determined definitely, but was probably due to an increase in acid-consuming constituents in the ore. 
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TABLE 6: PILOT PLANT TAILING DATA 

Coarse Tailing. Fine Tai 1 i .1J.& Total Tailing 

Wet Weight, lbs. 176,406 4l5,97~ 592,377 

% Solids 81.0 31.9 46.5 

Dry Weight, lbs. 142,843 132,653 275,496 

io of Total 51.8 48.2 100 

io Total Copper 0.088 0.191 OD138 

Total Copper, lbs. 125.84 254.14 379.98 

Solution, g Cull 0.20 0.12 0.13 

lbs. of Copper 6.79 34.07 40.86 

Soluble Loss, 

% of Total Copper 0.54 2.73 3.28 

% of Acid Soluble Copper 0.76 3.79 4.55 

Discarding of leach slurry during the coarse grinding tests 
which vIas previous ly mentioned in the Two-Stage Leaching s ection, 
has been accounted for. The results showed that of the total dry 
solids in the tailing, 51.8 percent was in the coarse fraction and 
48.2 percent was fines. The wet coarse and the wet fine fraction 
contained 81.0 and 31.9 percent solids, respectively. This resulted 
in a combined tailing of 46.5 percent solids. The averages of hourly 
underflow' solid determinations of the No.4 thickener showed 1.0 to 
1.5 percent higher solids content than the analytical determination. 
All four washing thickeners had essentially the same underflow solids 
content. The pH adjustment thickener underflmv, however, ' had a higher 
solids content which resulted in a 55 percent solids content in the 
second-stage leach. 

Leach extraction of the acid-soluble copper during the period 
of September 22nd to October 20th, 1975, as determined from the final 
leach residue was 99.7 percent. The tailing analyses shmved close 
agreement at 101.0 percent extraction. An even closer corre laiion of 

I 
I 

I 
I 
I 
f 

I 
i 

I 

I 
I 

I 
I 

I 

I 
I 

I 

I 
I 
I 
I 
I 
i 
! 
! 



-- -~ - ----.- -- ----"!._-_.-.. _-------_ ._---------------_._- - -------

, 
($) 

t-J 
:;~ 
~~ . 

t: .'q, 
~. 

~ 
.(t) 

~ 
tl 

~ , 
~1) 

~ 
~ 
t) 
\.J 

,-... \ 
tt) 0 

c.) 
~ 
::J 
01 

LL 
-...-

-------r ._-

d 
z 

39 

\ 
. 0 

I!J 
U 
Z 
l!.J 
0:: 
o 
..J 
lr.. 



-_ ... .. .. . _ ..... . -- -- .-. . . .. - -- '-' ~ _ .. - ...... .. " -'. ' 

41 

laboratory work showed a ~light improvement in clarity of thickener overflow solutions and the same settling rate of the solids as vJith the HG200, while flocculant dosage s were the s ame . 

Initially about 0.1 pound of floccul ant per ton of are was added to the thickeners. Later on recycling of thickener overflows to mix and dilute the flocculant solution reduced this to 0.01 pounds per ton of are. 

The eight~foot diameter thickeners in the pilot plant had an area of 50.2 square feet. With a nominal feed rate of 6 tons of are per day the unit settling area was 8.37 square feet per ton per day. It ·was soon recognized that the thickeners were too large to obtain sca le-up data. A four-foot diameter thickener was there fore purchased and installed in place of the No. 1 CCD thickener. This smaller No. 1 thickener was capable of settling the are on a unit area of 2 . 2 square feet per ton per day, when adding 0.01 pounds of flocculant per ton of are. 

A concentrated effort was made during the single - stage leach t os t period to establish thickene r area r equirements. Good data were acqui r ed during a fi f teen - day period when ideal thickener opera tions prevailed. Adding 0 . 012 pounds of Superf loc 127 pei ton of ore , a thickener unit a r ea requirement of 2.2 square feet pe r ton per day was determined. It was indicated that 0.01 pound of floccu lant per ton of are would be adequate. Additional settling rate determinations \\fere carried out by Eimco Envirotec.h representatives . . 

Screen analyses were performed on various slurries during the test prog r am. Analyses of the pH adjustment thickener feed and the No. 1 thickener feed showed a very high percentage of minus 325-mesh material, 63 to 64 percent, and only 9 to 10 percent of minus 200- and plus 325-mesh material. These analyses were performed when the are was being ground in the rod mill to about two to four percent on 10 -mesh. 

Screen analyses of these same t~vo slurry streams \ -le re also made on November 7th, 1975, \vhen a 10 percent plus lO ~me s h grind \Vas being studied . These also shmved a high percentage of min:us · 200 - mesh material. Although minus 325 -mesh analyses were not carried out, it can be assumed that most of the minus 200-mesh material was in the minus 325-mesh fraction. 



TABLE 7: AGITATION LEACH PILOT PLANT - SillfHARY OF RESULTS 
1976 Test Program 

RUN Start 1 2a 2b 2c (Totals) 3 4 5 6 7 

VARIABLES 

Grinding 10-M 10-M 10-M 10-M 10-M 10-M 10-M 14-M 14-M 14-M 10-M 
Leach, pH 1.0 1.0 0.9 0.9 0.9 0.9 0.7 0.7 0.9 0.8 0.8 
Sand/Slime 63/37 63/37 63/37 63/37 63/37 63/37 63/37 56/44 56/44 56/44 63/37 

ORE TREATED . 

Dry Wt., Tons 59.0 81.2 58.8 61.9 49.0 169.7 52.0 51.2 58.9 54.5 54.9 
Tot. Cu, 1bs 531 715 519 543 442 1504 462 458 537 502 471 
A.S. Cu, 1bs 406 548 394 405 332 1131 347 337 400 365 354 
Head, 10 Tot. Cu 0.45 0.44 0.44 0.44 0.45 0.44 0.45 0.45 0.45 0.45 0.43 

10 A. S. Cu 0.34 0.34 0.34 0.33 0.34 0.34 0.33 0.33 0.34 0.33 0.33 

LEACHING 

Acid, 1bs/Ton Ore 35.8 35.6 37.2 41.1 34.9 37.7 47.6 47.6 37.4 41.5 42.3 
Lime, 1bs/Ton Ore 4.26 4.75 
Leach Sol., g/l eu 1.7 2.6 2.8 3.3 2.8 3.0 2.5 2.5 2.6 3.3 2.9 

+' 
w 

Leach Solids, % Tot. Cu 0.14 0.15 0.16 0.15 0.15 0.15 0.13 0.14 0.15 0.14 0.13 
% Solids 47 49 54 55 55 55 57 56 55 60 58 
Temperature, 0 C 24 25 29 29 27 27 31 32 31 32 34 
Pregnant Liquor, g/l Cu 1.6 1.6 2.0 2.0 1.9 1.9 1.7 1.8 1.5 1.7 1.6 

METALLURGICAL RESULTS 

Inso1. Loss, 1bs Cu 149 211 107 144 115 365 106 108 131 132 116 
% Tot. Cu 0.13 0.13 0.12 . 0.12 0.12 0.12 0.10 0.11 0.12 0.12 0.11 
% Inso1. Loss 28.00 29.48 20.53 26.53 25.85 24.30 22.95 23.65 24.34 26.23 24.68 

Soluble Loss, Ibs Cu 82 36 35 37 28 100 20 21 21 18 20 
% Tot. eu 16 5 7 7 6 · 7 4 4 4 4 4 
% A.S. eu 20 7 9 9 8 9 6 6 5 5 6 

Total Loss, 1bs Cu 230 247 141 181 143 465 126 129 152 151 136 

eu Extraction 
Dissolved, 1bs Cu 382 504 413 399 327 1139 356 350 406 369 355 

. % Overall Recovery 56.6 65.4 72.8 66.6 67.8 69.1 72.8 71.9 71.8 70.0 71.1 
10 of Total Cu 72.0 70.5 79.5 73.5 74.2 75.7 77.0 76.4 75.7 73.7 75.3 
% of A.S. eu 94.2 92.0 104.7 · 98.4 98.6 100.6 102.6 104.0 101.6 101.3 100.2 
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TABLE 10: COMPARISON OF PROCESSES 

Primary Crushing 

Fine Crushing 

Grinding 

Leaching 

sx 

E1ectrowinning 

C. Typical Di re ct Ope rating Cost Estimate 
(cents per Ib Cu) 

Vat Leach ing Agitation Leachin£ 

1.2 1.2 

2.9 2.6 

5.6 

14.7 11.5 

3.8 5.0 

9.9 9.8 

Acid Handling & Storage 0.1 0.2 

General Area 0.2 0.2 

Total: 
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CONCLUSIONS 

Metallurgical results obtained in the pilot plant indicate 
that agitation leaching and vat leaching are viable process es for 
the treatment of Florence oxid e ores . 

Copper recoveries were higher from ores treated by agita
tion leaching methods. 

A compilation 
a 30,000 tons per day 
vat leaching plant to 
tion leaching plant. 
ting costs shows them 

of the capital investment requirement for 
operating plant indicates the costs for a 
be slightly higher than those for an agita
On the other hand an estimate of plant opera
to be higher for agitation leaching. 

The final decision on which process to employ in the pro
duction plant \vill have to be based on the combined effect of metal
lurgical recoveries and capital and operating costs. 
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United States Department of the Interior 

In Reply Refer To: 

BuUi~fJ1~JArt!fJ~ES ~ 
2101 E STREET, ' {JW.PFIC£ 

WAsro~lP8' D.C. 20241 

EBM-MHSDA-AD-FO 
D-6537 

A/a • 3 ~ 
. • VNovember 29, 1976 

Hemorandum 

To: GOIDlllissioner, Bureau of Indian Affairs 

A~" SG D ROll AN D R Rr.JD Through: /<f Assistant ecr tari---Energy 'ana Minerals 
'<.:;i'" 

r: C 1 1976 
From: Director, Bureau of Mines 

Subject: Proposed copper mine, Florence, Arizona 

For your interest, we are enclosing copies of correspondence from 

Mr. A. F. Bissett that explain some of the background of the problems 

involved in getting development started at Conoco's proposed copper 

mine near Florence, Arizona. If the opportunity presents itself, perhaps 

your office could assist in improving communications between the parties 

involved that might lead to a resolution of differences. 

Enclosures 

cc: 
Solicitor w/enc. 

FILES-l·f.'1SDA-AD-FO, Rm. 1002, CP 
Secretary File 
Secretary's Reading File (2) 
AS--E-I (2) 
~irector's Reading File (2) 
H~fSDA 

R.L. Lowrie, Chief, IFOC 
~ Arizona 

S.P. Himpfen, Rm. l054-A, CP 
H.L. Dare, Rfn. 1002, CP 
EB ... .f;HLDare:ab 11/29/76 

r~cfulfj :~. D. Morgan 

Director 
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Alex F. Bissett 
Project Manager 

November 15, 1976 

Dr. Thomas V. Falkie 
Director, Bureau of Mines 
U. S. Department of Interior 
2401 E. Street NW 
Washington, D. C. 20241 

Dear Sir: 

Continental Oil Company 
P.O. Box 627 
Florence, Arizona 85232 
(602) 868-5852 

·, ·'':'·_ c 

Mr. Joe Arrendale, Liaison Officer of the U. S. Bureau of Mines 
in Phoenix, has suggested that I write your office to provide 
you with background info.rmation on the Conoco Copper Project 
near Florence, Arizona. The enclosed letter to Reid Chambers 
of the Interior Solicitor's Office provides a g09d overall 
background of the mine development and problems arising from 
the necessity to dewater the mine area to permit an open-pit 
development. 

This dewatering program has been a complicating factor since 
the inception of the project in 1969, inasmuch as although 
the mine site is some five miles outside the reservation 
boundaries Qf the Gila River Indian Community, a portion of 
the lands ~~cluded within the mine site were included within 
the so-called "white lands" of the San Carlos Indian Irriga
tion Project, which project is administered by the Bureau of 
Indian Affairs. 

Because of this factor, an accommodation must be reached be
tween Conoco and the San Carlos Project (including its various 
constituent parts), and meetings and discussions to that end 
have been ongoing for several years. 

During the past several months, a number of meetings have been 
held between myself and members of the Gila River Indian Com
·munity and the San Carlos Irrigation and Drainage District, 
and at a joint meeting on September 28th of this year it ap
peared that the basic issues had been resolved and a memorandum 
of our understanding prepared. However, on October 11, 1976, 
a memorandum and proposal prepared by Cox & Cox, legal counsel 
for the Gila River Indian Community, has again complicated the 
situation by proposing many items which are completely unaccept
able to the non-Indian participants in the San Carlos Project, 

Buildina On ThA Pad ... Fnr The Future 
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Dr. Thomas V. Falkie 
November 15, 1976 
Page Two 

and would also appear to be in violation of the federal court 
decree that fixed the initial rights to the waters of the Gila 
River and paved the way for the establishment of the San 
Carlos Project. This development has been most disappointing 
and frustrating. 

Conoco has also been notified that if the issues are not re
solved in the immediate future, proceedings will be instituted 
in federal court by the Justice Department in an attempt to 
prevent Conoco from developing its proposed mine. The matter 
is now in the hands of the Interior Field Solicitor in Phoenix, 
who has been very helpful in attempting to determine if there 
is sufficient g~ound for settlement of this particular matter. 

The purpose of this letter is for your information only in 
light of the new copper stockpile objective which has been 
recently set. I would be happy to supply any additional in
formation that your office might desire concerning this matter. 

Very truly yours, 

A. F. Bissett 

AFB:ct 

enc. 

cc w/enc.: Mr. Jack O. Horton 
Assistant Secretary of Land 

& Water Resources 

Dr. William L. Fisher 
Assistant Secretary of Energy 

& Minerals 

Mr. Joe Arrendale 
Liaison Officer 
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f,\ DX r. lJi s s~ ~t 

ho j ,~ c t ~;1 i.l ii i"! g~r 

December 24, 1975 

Mr. Reid p~ Chambers 
Associate Solicitor 
U. S. Department of the Interior 
Interior Building 
Washington, D. C. 

Dear Mr. Chambers: 

Con~in~nt.~1 Oil C~}ll1piln'l 

P. O. 00'< (''27 
FlcJrf.' i1:;n, /\ri;:n[l<i 852=12 
((02) ,;68-:;8 :>2 

Thank you for meeting with our Conoco group on December 3. 
I hope the discussions in your Washington office will be use
ful in clarifying the issues and helping find th~ way toward an 
amicable solution. 

As you know, Conoco is 1n the final stage of studying the 
feasibility of developing a major open-pit copper mine near 
Florence I Ari zona. Decisions soon must be made pi-ther ·to go 
ahead 'I.'li -th projec·t development, or to suspend or delay it, and 
thereby defer realization of substantial economic benefits . 

. ~ 

- ~ -

The Cono8o ore deposit is completely conc~aled beneath a few 
hundred :Ee'2t of alluvi.um and \'la -ter-bearing conglomerate. ~ 
Conoco proposes to drill a pattern of wells n e ar the mine to 
p _l_-e vent see-page from -these shallow zones from flood:i.ng t.he 
e~:cavation, and to maintain its safety and stability_ Being 
ablc.thus 'co protec-t the mine from qround "la-ler incursion is 
an es-sential elem8n -t foT. any decisions to go ahead \-7i th the 
project. 

The deposit was discovered by Conoco about five years ago. 
Detailed engineering and hydrological studies since then have 
ShO\vD it is technically feasibl-e and economically prac-tical 
to develop the mine inside the pattern of \·;ells. These 
st-:. udies shOT/led no effects of ·the pumping would be seen beyond 
a feH miles from -the rnine~ 

Con0t,co's ore c1eposi -c is mainly \'l:L thin ·the lands o·v·lned by Conoeo 1 

pCl -r'~Y benea-th desert_ land and partly beneath irriga·ted agri
cnl -tural land. Part of the irriga-ted acreage \'las designa-ted 
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l/lr~ H.c~id P. Chamb·2rs 
D 2 C e r~ b 2 :L 2 -1, 1 9 7 5 
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for participation in ·the San Carlos Projcc t many years ago 
when the Project was established to provide water for irri
guted farming in the region. 

Because Conoco I s planned ntine pumping program Hill affect 
these San Carlos-designated lands, we have been seeking to 
work out with them a fair and equitable agreement ~iliereby 
Conoeo could proceed with its mine development, and delive~ 
all water ' in excess of Conoeo's needs into San Carlos irri
gation canals where it can be distributed for beneficial 
agricultural use. Since 1972 we have discussed these ideas 
in numerous meetings with representatives of the San Carlos 
Project and with representatives of its constituent groups, 
·the Gila River Indian Com.muni ·ty and ·the San Carlos Irriga
tion and Drainage District. ~\;e have been told ·the ideas are 
generally acceptable, but io far we have been unable to get 
all three groups together for the substantive discussions 
which are essential to a solution. 

Conoea's attempts to develop an agreement have been directed 
. ma.inly to the San Carlos· PrQj ect \;7hich has responsibili 'cy 
for -the cOlmnunali 'cy of Inc1ian and non-Indian in ·i::eres·cs. 
Conoeo is willing to meet as needed with any or all of these 
groups in a sincere effort to build the climate of underst~nd
ing \vhich is n .@.Cessary 'co resolve the issues. Leas·t progress 
has been made·- w.:ith the · Indian group, and, the refore, Cbnoco"s 
recent effor~s have been especially in that direction. ~ . 

Canoeo's problems \Vi ·th the Gila ;River Indian Cornrnuni ty are 
those of conununicatioD, and can be traced to lack of under
standing on both sides.- Somehow we have failed adequately to 
explain ·to the Indian Corrununi·ty ·the solid engineering and 
technical evidence that Conoeo can develop its Dining opera
tion without detrime nt to the Indian interests. We have 
failed effectively to show the substantial economic benefit 
which will come from the new mine. Somehow we have failed 
to understand their apprehensions, and the Indian group seems 
to have misunderstood Conoeo's proposals. Both sides have 
no·t yet developed the essen·tial close and cOlTtinuing dialogue 
which m ..... ls ·t come if \'l8 are ·to find a solution. 

Water is a sensitive and emotional issue in Arizona. Without 
careful study and full understanding of the hydrological data, 
it Houlc1 be easy ·to presume -that pumping ·to k'22P ground ~'la tor 
from flooding C0:t10CO' s planned mine exc2.vation ')'[ould 10i,'12~ t.h2 

water table over a wide area and diminish water availability 
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Hr. Eeic1 P. Chclmbers 
Dece wb e r 24, 1975 
Page 3 

to present users. Over the past three years we have held nume rous meetings with local civil leaders, with the S~n Carlos Project/with representatives of the San Carlos Irrigation District, and with leaders of the Gila River Indian COlillnunity. We have furnished these groups with copies of all hydrological studies, and have . r e peatedly reviewe d all our work in detaii. We can show solid scientific evidence tha·t the pumping can be accomplishe d and -the mine developed ·wi ·thou·t impairing availabili·ty of ' ground water ' for presen-t users. 

with the San Carlos P~oject we have soughtto formulate . a fair and equitable accommodation unde r which Conoco could develop the wells necessary to d ewater the mine site, and deliver to the Project at no cost all wat~r pumped from wells on San Car16s-designated lands, plus all surplus water beyond Conoco's essential needs. The substance of Conoeots .proposal is unchange d from the very first discus sions in 1972. Our most recen-t resta ·tc~ment of ·tha ·t proposal '{/las cOITtrflunica·ted -to -the Project in Conoeo's August 29, 1974 letter r . and was reviewed point by point with representatives of all groups shortly thereafter. The proposal is still outstanding, and we believe it is a sound basis for reaching an accorrunoda tion vli th t one San Carlos Project. Since the August, 1974 meeting we have been r e buffed repe ate dly in our continuing efforts to open any avenue for discussion or response to the Conoca p r oposal. 
, In May, 1975, we were disappointed to learn that the Gila River Indian Communit_y had pa s s e d a r e solution, requesting the Attorney General to b e gin lega l a c tion to prevent Canoeo from p r oceeding wi t h itsp12 nn e d mine developme nt. We sought to learn details of the petition, but it wa s not until two mon~ns later that we finally w~re able to obtain, indirectly, a copy of a letter restating the resolution. . 

Since then we have tried again and ~gain to open some avenue of cO!Tllrtunica tion. In October I proposed formation of a factfinding group where representatives of the San Carlos Project, San Carlos Irrigation and Drainage District and the Gila Riv~r Indian Community all could meet with Conoco to explore a reas of differences and uncertainty as a basis fo r opening the way for more formal discussions. The se attempts were rebuffed, too. Re spons es from the Phoenix BIA Office and from tribal lea ders all seemed irrevocably COTIFlli ·tted to Ii tiga-tion rather than discussion or nego·tia·tion. 'I'hey are saying there can be no discussions I pending disposi ·tion of the Indian COEETIUni ·ty' s r e gu8s t for legal action. 
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In our vier,v the anS\'lE:~r cannot be found in lit_igat.ion. The 
in-tereS-CS of the Indian community will be best served only 
if '(,.;e first explore eVery reasonable avenue of discussion a.nd 
negotiation to\·,ard an accep-table accommodat_ion wi th COrlOCO. 

Given patience and understanding on all sides, we are certain 
a fair and friendly solution can be found. 

The May 23, 1975 letter to the Attorney General asseits that 
Conoeo's planned operations would adversely affect Indian 
lands by pumping -the underflow of -'che Gila River and by using 
waters belonging to the San Carlos Project. W~ have irrefut
able evidence showing that tribal lands cannot be affected 
because there is an ini.perrneable rock barrier \vhichcompletely 
isolates those lands from any possible effects from Conoeo's 
pumping. We also can show ho'i,v Conoco' s opera-tions probably 
will increase rather than decrease availability of water to 
the San Carlos Project. Moreover, we can show that with the 
accommodations propased by Conoco, the San Carlos Project and 
-the Gila River Indian Co~rjTluni ty Hill gain subs-tan-tial cos-t -
savings and significan-t economic benefits. -

Conqco's 3D-month program of final feasibility evalu~tion for 
the new mining project is nearing completion. Early in 1976 
the completed studies and recor~2ndations will be ready for 
consideration by Conocols management. They will be facin~ 
decisions either to suspend or delay th~ project, or to go 
ahead with co~nitment of many hundreds of millions of dollars 
needed to begin development. An important cQDsideratioN in 
these decisions \vill be hO\'l successful \'7e h~e been in reach
ing sui-table accommodations ,·,i th -the San Ca.r'los Proj ec-c, the 
San Carlos Irrigation and . Drainage District, and the Gila 
ni vc:c IndiCln CO:i1Lrr1uni-ty f Hhereby Conoeo can drill and pUlliP a 
nUQb :~r of \'72 11s near -the rnine so as -to i1ssurE".: sa.:Ee-ty 2nd 
stabili-ty of the mining excavation. 

The mine will be developed mainly within lands owned in fee 
by Conoeo, but portions of those lands are designated to the 
San Carlos Project. It is possible to dewater the mine by 
pumping only from non--desig-nat.ed la!lds f but in -the ?-n-teres t 
of water conservation and effici~nt operations, we would like 
the flexibili -ty -to loc,:!_ce some of" -the \-]e11s on Project lands. 
For this reason we believe a formal acco~nodation is essential. 

Conoco stClnds ready -to rnee.-t at any -time \'lit_h your office I \vi-th 
tribal leaders, with the San Carlos Project and with other con
cerned Arizonans in a sincere effort to resolve the problems 

" 
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of mis1.1nc1ers ·tanding and to seek fair and equi·tablc accommodations for the mine to proceed. We are certain reasonable solu-cions can be found if only \<78 can open the Hay to substantive discussions. Wha -t "Vo7e 'Han·t is -the oppor''cunity to present qur evidence that water wells in the Indian Community cannot be affected by any Conoeo mine pumping; to show how .Conoco's mine d2velopment will not reduce availability of water to the San Carlos Project, including the Gila River . COffiiuuni -ty; to show how important operating cos ·t benefits 'dill come to the San Carlos Project; and to show how economic benefit.s 'will come to the Gila River Indian Community -through creation of hundreds of well-paying, permanent job opportunLties. 

We want and need your help to initiate the discussions which are essential to help find the way to a solution. 

In the .attached pages, I have restated th~ situation - as we see it, and outlined again Conoco's position. Perhaps this additional clarification will be useful in beginning a productive dialogue. 

Yours very truly, 

A. F. Bisset·t 
Project .tvlanager 

AFB:ct 

cc w/enc.: Mr. John Artichoker . 
Area Director 
Bureau of Indian Affairs 
P. O. Box 7007 
Phoenix, Arizona 85001 

Hr. Andrew L. Bettwy 
S·ta te Land COlllllissioner 
state Land Department 
state Office Building 
1624 West Adams street 
Phoenix, Arizona 85007 

. -
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CC ";llenc.: The Han. Raul 1I. Castro 
Governor of Arizona 
Arizona State Capitol 
1700 \']2st Hashing-ton 
Phoenix, Arizona 85007 

The Han. John Conlan . 
U. S. Congressman 
U. S. House of Representatives 
130 Cannon House Office Building 
Washington, D. C. 20515 

The Hon. Paul J. Fannin 
U. S. Senator 
U. S. Senate 
Washington, D. C. 

Mr. William Hauff 
Project Engineer 

20510 

San Carlos Project 
Bureau of Indian Affairs 
225 W- Roosevelt Avenue 
Coolidge, Arizona. 85228 

Governor Alexander M. Lewis, Sr. 
Gila River Indian Community Council 
Sacaton, Arizona 85247 

I1r. C. L: ~kousen ,. 1: res iden-t 
Board of Directors of San Carlos 

Irrigation & Drainage District 
Route #1, Box 77 
Coolidge, Arizona 85228 



- t 

Conoeo discovered copper mineralization near Florence 
in 1969. Since then we have completed two progressively more 
detailed programs of exploration and technical study to de
termine if it is feasible to develop the are deposit into an 
operating mine. Results of the studies seemed favorable, and ' 
preliminary plans showed how the mine could be developed with 
minimum effects on -the nearby \'Ja 'ter table. Prelimina::r.-y dis
cussions with the San Carlos Project beginning in 1972 indi
ca-ted sui-table accomrnodations probably could be reached -to 
allow the mine development to proceed. 

Based on these conclusions, Conoea began work in 1974 on 
a final , comprehensive feasibili ,ty s -tudy and cos-t estimate. A 
small underground pilot mine was developed to test mining 
conditions and produce small quantities of are, and a pilot 
plant was built to treat the ore and define process eriteria~ 
More drilling was done to precisely define the orebody, en
vironmental studies were initiated, and a comprehensive 
hydrology and pumping program is undenvay to verify earlier 
predictions of effects on the local water table~ 

The -thir-ty-mon-th program is nearing comple'tion~ Hi-thin 
the first few months of 1976 we will present the results to 
Conoco's management, along with recommendations for a plan and 
timetable for developing the mine. From a technical view, all 
the results seem very favorable. Our success by then in re
solving the water issues will have an important bearing on 
Conoco's decisions either to suspend or delay the project, or 
to commit the hundreds of millions of dollars needed to begin 
mine develop~ent. 

The Conoco Ore Deposit 

The deposit is mainly within fee lands owned by Canoeo. 
A smaller part lies beneath State land held by Conoca under a 
mining lease, which when mined will produce substantial ' royalty 
revenues to the State of Arizona. 

The oreboc1y is a large mass of igneous rock into 'Hhich 
has been disseminated a small percent~ge of copper-bearing 
mineralization. Geologists call it a porphyry copper dep9sit,. 
and it is very much like several others being mined in Arizona 
-today. The Conoco deposi t is unusual in -tha-t is completely 
concealed benea 'th about 200 feet of alluvium and 150-200 feet 
of water-bearing conglomerates. It will take more than 30 
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years to extract all the cop~er are, and in the process it 
will be necessary to open a large, roughly circular excava
-lion \'lhich even-cually '.'Till be abou-t one and one--half mil(~s 
across and nearly one-half mile deep. This too is fairly 
typical for Arizona mines. 

Conoco' s ~~i_~_ng ?roj ec ·t 

Hining and treating the ore -to recover its small copper - _- _ ~ 
con·tent can only be done in high volume, lO~·J ·-cos-t opera·tions _ ., 6) 
Each· · ton of are- contains less than eight pounds of recover- t~ _~· 
able copper me tal and 1,992 pounds of waste ~ock. This is 
significantly lower than most Arizona mines. An additional 
three ton~ of overburden and barren waste must be mined for 
each ton of are exposed and mined. Over the thirty~year 
mine life we will excavate about two and one-half billion 
tons of waste rock and overburden, plus nearly 800 m111ion 
~g-",f ... ... £9PJ2.?.£=~P~.§tF7j. .. n.st:-<g,£.~ . Hhen mining is cOmPTete~some"" 
time after -the turn of the next cen·tury, the excava-tion \'lhich 
remains will become a unique and valuable asset as a large 
permanent reservoir for storage and utilization of Gila River 
stream flow from rainfall runof f and occasional flbod flow 
which is now lost to beneficial use. 

Mining and -treating Conoca' 5 lO'i.v-grac1e are, and economi
cally recovering its small copp2r con-tent, wilL£eg.,~~~c-.r$.(._1~2}:~e 
-t _P_0 D , or\~ ~l)_~J,~ b_ -\11,~g.n_ .. _Q~ _11 ~,:t=. .~~. ip.~~~_~-~I?~pt~. }?y _, S:?~O~9 ~ .~9.E _~ ~~qu ~:e-
rn2D:_.~ ___ 9:Jld_,PFQcJ\} 9j':_1..9~"'l.~J9_c:.: ,i 1i _t .;i~ ,~ . It will provide \vell-paying -
~~~manent jobs for more than 1,600 Arizonans in Conoco'~ 
operations, pIns hundreds more jobs in service and suprJ1y 
industries, and in local businesses, schools and gO",,7ernfnent. 
All these people will live in nearby towns or in the Gila 
River Indian Cbn©unity. 

I·line D O T ~a -}-er in rT 
'-_ 'f 'f .. _ ~ - ":'j 

Before the mine can be developed, a safe, practical and 
reliable r~2 -thod must be found to prevent ground \'7ater seeping 
in from -the s0.3-110\·, oilerlying sedimen·cs Clnd flooding -the mine. 
After extensive measurement and continuing study by eminently 
qualified hydrologists and engineers beginning in 1970, it 
was determined that wells could be drilled near the edge of 
-the mine 1 and by pumping them contin1.1011s1y, a kind of pnrn.;>ing 
fence would be created in the shallow conglomerate to ke~p 
th·,2 mine dry. - -Our studies sho'd2d that the mine pumping \·;oulc1 
have some dra1.-;c1or,'ln effects on \1atcr ',.,el15- very near -the mine 1 

but low permea-bili -ty of the \'7ater-bearin'g conglomerates · causes 
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rapid. attenuation of these effects. At a distance of · two 
mil ('~s from ·the edge of the mine excavation, average \Va 'ler level declines will be about two feet per year. Nearly all private wells are much farther a\-lay, and \'iould observe progressively smaller effects. Beyond six miles there will .be no me asurable effect from Conoeo's pumping. 

Conoco's very localized pumping has no effect on the ov~rall regional V1a ·ter table decline which \'1il1 occur regardless of whether the mine development goes ahead. Currently this regional decline is about five feet per year in the San Carlos area. 

Canoco has established a network of observation wells throughou·t the area 'where wa·ter levels are being ' frequen·tly measured. . Such measurements will continue throughout the life of the mine to monitor actual e:Efec·ts of future mine pumping. 

There are no Indian wells within the area which will be affec ·ted by mine pUL"11ping. 'For wells wi thin -the affected area 1 Conoco has offered ~ilch ~ell owner a plan and contract for protection against added costs as a conseque nce of Conoco~s lnine pumping. This includes reimbursement of extra lifting costs and rehabilitation of the well if necessaiy for continued prodl~tion. 
~ 

Tribal Lands will Be Unaffected By Mine Pump ing 

Ge ological ma pping and hydrological sur v e ys by Conoeo, plus information available from other source s, including records of ·the Sou-the rn Pacific Rail r oad Company, shoHs a bedrock barrier at very shallow depths completely across the Gila stream channe l n e ar Cholla Mountain b e tween the propo s ed Conoco mine and the Gila River Indian Community. This fea ·ture is ShO\'lD on the map \ 'le h a nded you on December 3. Presen·t ground water levels are below this bedrock divide. It is therefore an effective and impermeable dam which has totally crit off any percolation of ground water onto the Gila River Indian Reserva·tion. Thus it is impossible for any pumping of ground water by Conoco or any other upstream user to have any effect at all on water levels in . thereservation downstream from Cholla Hountain. Any water pumped by Conoco and dis7" charged into the irrigation canals will benefit the Indian group by delivering ground '\vater · for their use \'Thich o·thenvise would n e ver be available from their pumping beyond Cholla Houn ·tain. 
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Canoeo has acquired in excess of 5,000 acres of irrigated 
land ncar the mine for use in plant facilities and for other 
purposes. More water is now being pumped to irrigate ·these 
lands than \vould be used in Conoeo' s planne d mine facilities. 
Conoco would retire part or all of these lands from farming so 
the net total b~sin withdrawals of ground~ater probably will 
decline rather ·than increase \'7hen and if Conoca' 5 mining pro
ject goes ahead. 

CanoeD Will Not Pump Gila River Underflow 

Many decades ago the Gila River did flow as a 'year~round 

stream. This was long before inten~ive irrigated farming 
be~an. At that time there may have been a certain ~efin~ble 
"underflow" associa-ted 'di th the river ,. s surface flo\1" HO~dever, 

today the Gila is .essentially a dry . stream bed, running only a 
feH days each year as ·the resul t - of rainfall runoff, or \vhen 
water is released from dams upstream. Conoco's hydrological 
measurements and testing shows conclusively that all water in 
the area of the proposed mine is percolating ground water, 
with only slow nearly ilr~erceptible movement through the weakly 
permeable sediments. Conoco shares the same position as all 
other owners of non-San Carlos Project dedicated wells with 
respect to any assertion -that the ground \'lat e r in ques ·t.ion 
was or should have been adjudicated in United State s v. Gila 
Valley Irriqat:ion District 1 et al., (Globe -Rci uify No-:-5~
June~29~1~f35-)-,--theso-=-called~/-Gila Decree.u The Hay 23, 1975 
letter to the A-ttorney General and your COEl.:'112 nts seem to indi
cate a wish to relitigate some of the matters covered b1 the 
Gila Decree. But in vie w of the fact that Canoco's operations 
likely Hill resul·t in a net d e cre::Clse in \'lClter uSClge, plus . 
tangible cost b e n e fit to the San Carlos Proj 2ct, there seems 
little merit in using Conoco's pumping as a f2c utal basis for 
such li·tiga.-tion. 

Conoeo Pumping of San Carlos Project Water 

The tribal resolution requested injunctive action to pro
hibit Conoeo from using waters of the San Carlos Project. We 
have never intended to take or use water belonging to the San 
Carlos Project. The basis of our formal proposal put forward 
in August, 1974 was to return into the San Carlos Project canals, 
free of cost, a volume of water equivalent to that pumped from 
\-7el1s b2ing opera ·ted by Conoco on land dedica ted to ·the San 
Carlos Project. Beyond that, Conoco has offered to deliver 
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into Project canals l also free of cost; 'all water developed from non - Project land which is surplus to our essential needs .. 
Employment and Economic Benefits 

The Conoco project will create an estimated 1,600 new opportunities for well-paying permanent employment.· All these jobs will be filled by people who live in the local area, and many will come from the Gila River Indian Community. This ' should help fulfill the announced goals of the Corr.munity to develop the kinds of new job opportunities which will be provided by the Conoco mine. 

Conoco plans and intends to recruit and train 'the maximlli'1\ possible number of Indians and o ·ther local residents to fill these new jobs. lve hope a large number of these jobs always will be filled by Indians, and to that end special efforts will be made to seek out and train people from the Gila Riyer Indian Conu:nuni ty . 

Still more jobs will become available from service and supply firms who will become established in the area to support the mine and the growing .community, plus more employment -in governmen·t, schools I communi·ty services, and local businesses. Conoca's project vlill bring into the local economy from.$SO to $75 million annually iri new permanent payroll~ and in pur-. chases of goods and services, plus up to $12- million additional in the form· of taxes and royal ties to the S--fute of Arizona. This will benefit the co~uunity directly, and the state. and nation in terms of developing a new source for essential copper production. 
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U l1lted States Departlnent of the Interior . 

us 8 t-i1- LI A I Sl1'ID1Ratl'BI <Of MINES 

2'101 E STREET, NW. 

76 0 E C 8WAA~U~G~1N, D.C. 20241 
In Reply Refer To: J 
EBM-MMSDA-AD-FO 
D-6537 PHOENIX, 2I. RIZONA 

Alex F. Bissett 
Project Manager 
Continental Oil Company 
P.O. Box 627 
Florence, Arizona 85232 

Dear Mr. Bissett: 

November 29, 1976 

Thank you for your November 15, 1976, letter which, with its enclosures, 
lays out the complicated issues that now confront development of Conoco's 
copper mine near Florence, Arizona. The information you provided should 
prove useful to us if the issues are raised in the Department. 

We have sent a copy of your letter and the background material to the 
Commissioner, Bureau of Indian Affairs, by the enclosed letter. 

Enclosure 

cc: 

Sincerely yours, 

i J. D. MorQon 
''!\din :l 

Director 

FILES-~f:mDt\-AD-FO, Rm. 1002, CP 
1'<f"·fSDA 
R.L. Lowrie, Chief, IFOC 

I LO, -Arizona 
~ Himpfen, Rm. 1054-A, CP 

H.L. Dare, Rn. 1002, CP 
EB~f: HLDare: ab 11/29/76 
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Hemorandum 

To: 

Through: 

From: 

Subject: 

UhIted States DepartInent of the Interior 

BUREAU OF MINES 

2,101 E STR EET, NW. 

WASHI NGTON, D.C. 20241 

Commissioner, Bureau of Indian Affairs 

Assistant Secretary- -Energy and Hinerals 

Director, Bureau of Mines 

Proposed copper mine, Florence, Arizona 

November 29, 1976 

For your interest, we are enclosing copies of correspondence from 

Mr. A. F. Bissett that explain some of the background of the problems 

involved in getting development started at Conoco's proposed copper 

mine near Florence, Arizona. If the opportunity presents itself, perhaps 

I 
your of fice could assist in improving corwnunications between the parties' 

involved that might lead to a resolution of differences. 

f'"J. D. Morgan 

Enclos ures 

cc: 
Solici tor w/enc. 
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To 

F(om 

Dnte OCTOBER 27, 1976 

Subject SAN CARLOS NEGOTIATIONS 

/ ". 

On October II, I me-t with represen-ta-tives of -the IndianCoromu-
nity. Prior to that date it appeared that the basis for a final 
agreement had been worked out between Conoeo, the Gila River 
Indian Community, and the San Carlos Irr~gatiQn & Drainage Dis
tric -t. 

Unfor-tunately, Z. Simpson Cox,at'torneyfor the Indian Community, 
is now in the picture, and he has prepared and circulated a pro
posed agreement -which, in my opinion, would be unacceptable to 
Conoco, and would .almost certainly be unacceptable to the Dis
trict. - The Cox proposal recites Indian rights dating from ~time 
imme morial" and refers to -the \-vin-ters doctrine and -the Cappaer-t 
(pupfish) decision. Specifically, Cox has proposed the following 
key points beyond what has already been agreed: 

1. That Conoco pay the Indians for all water pumped 
by Conoco, both on and off San Carlos designated 
land, at an unspecified rate~ 

2. That Conoco deliver to the Indians CAP water, 
when it becomes available, equivalent to 1.7 
times the amount pumped. 

3~ That Conoco construct siphons or other works 
necessary to deliver gravity water to lands 
north of the Gila Ri~er and pumped water to 
lands south of the Gila River. 

4. That Conoco acquire all remaining Project lands 
east of the reservation and north of th~ Gila 
River, remove these lands -from the Project, and 
transfer the water rights to the Indians. 

5. Tha-t Conoea assure -the Blackwater District of 
the reservation a supply of potable domestic 
vla -ter. 
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A. V. Hitterer 
October 27, 1976 
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Of the above, items 1 and 2 would be prohibiti~ely expensive, 
and could lead to demands from the District that both payment 
and water deliveries be shared with them. 

r-tem 3 would also be ex-tremely expensive and compliea-ted, and 
would be difficult to work out between the Indians and the Dis
-trict. 

Item 4 would be in violation of the San Carlos Landowners' Agree
ment, and would be unacceptable to the District. It would also 
be extremely expensive, and probably impossible, for Conoeo to 
acquire all remaining Project lands east of the reservation and 
north of the river. -

The difficulty is in determining how seriously the ~ndians take 
any of the Cox proposals. They have told us that the Cox pro
posal now represents the Indian position, but that they are 
willing to negotiate. 

Cox has a reputation for being among the most radical of all 
the lawyers represen-ting Indians. - It is commonly believed -tha-t 
he is the co-author of the Kennedy Indian Water Bill, which if 
passed, would allow -the federal government to buy -throusrh con-
demnation 1,700,000 acres of land in Arizona and transfer the 
\va-ter righ-ts from that land -to five Sou-th Central Arizona Indian 
Reserva~ions . Cox, of course, is highly motivated from a per~ 
sonal standpoint to drag out n e gotiations as long as pos sible. 

On October 26, John Lacy, Marvin Young and I met with Bill 
Lavell, Interior Field Solicitor, in his Phoenix office. 

Earlier in -the day, Lavell had me -t 'wi th Sam Thomas and Z. Simpson 
Cox concerning our negotiations. 

Lavell stated that he was very interested in settling the matter, 
and, of course, was concerned over the recent turn of events rela~ 
tive to the Cox proposal. Lavell stated that he thought much of 
the Cox proposal was rhetoric, but that they were serious on two 
points: 

(a) That all Conoco pumpe d water go to the Indians. 

(b) That payment for or replacement of water pumped 
by Conoco be made by Conoeo. 

Lavell thought that they were p r oba bly not very serious on the 
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proposal that Conoco insure a domestic water supply to Black
water. Probably our guarantee that mine pumping would not af~ 
feet the water table at Blackwater, along with the conditions 
of the Compensation Agreement, would be sufficient on that point. 

I told Lavell that we were neutral on the problem of who gets 
the water, and that particular problem would have to be settled 
beJcween the Dis·trict and the Indians .. ' I al s o ·told him ·that we 
would be willing to discuss the proposal ' calling for Conoco to 
pay for or replace \·,i·th CAP wc,.-ter a portion of -the dewatering 
wa ·ter _ . 

Lavell intends to talk first to Bob Hurley, counsel for the 
District, and then to Tribal and District represent~tives to-

. ge·ther. 

In my opinion, Lavell will be doing everything possible to 
make meaningful progress in negotlations prior to November 9, 
which was the deadline given to the parties by the Interior 
Solicitor·s Office in 0ashington . Sam Thomas has indicate d 
that the Tribe will ask the' Solicitor to defer action as long 
as meaningful discussion s are b e ing carried out. 

A. F p Bisse·tt 

ct 

cc: Elme r Coker 
Len Halpenny 
John Lacy 
\'Jes Pokluda 
J'ohn i~7imbish 
Harvin You~g 



AIBX F. Bissett 
Project Manager 

September 15, 1976 

Mr. Hugh Garner 
Acting Solicitor 

Contin8ntal Oil Company 
P. O. Box 627 
Florenco, Ari zona 85232 
(602) 868-5852 

united States Department of the Interior 
Washington, D. C. 20240 

Dear Hr. Garner: 

I am in receipt of your letter of September 10th, which refers 
to a proposed dewatering plan which will enable Conoco to de
velop an open-pit copper mine near Florence, Arizona. 

Over t.he pas-t few mon-ths I have met wi th representatives from 
-the Gila River Indian Community and the San Carlos Irrigation 
& Drainage Dis-tric -t to discuss various ways an accommodation 
between ' the parties could be reached. I am pleased to report 
that~hese discussions have been fruitful and the parties have 
agreed in principle to a plan which would allow Conoco to pump 
for dewatering purposes and deliver water from designated lands 
and that which is surplus to Conoeo's needs into San Carlos 
Project irrigation canals. There are a few details to be~re~ 
solved, however, one of which is the sizing of a pipe t6 be 
installed to deliver water into the Florence-Casa Grande Canal p 

The sizing of this pipe is essentially an engineering problem, 
and we hope to have a proposal worked up within a week or so. 

I-t is the in·tention of the parties to work out a non-binding 
memorandum of understanding to be signed by the representa
tives who have been involved in the discussions. This memo
randum of understanding will then be forwarded for ratifica
tion to the Tribal Council, the Governing Board of the San 
Carlos Irriga tion & Drainage District, ~nd the Canoe a Board 
of Directors. By ratifying the memorandum of understanding, 
the parties would be, in effect, recommending its acceptance 
by the Secretary of Interior. 

Building 0,1 The Pelst ... For Th5 putum 
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will be beneficial not only to the parties involved in these 
di.3cu;;~ ;:;ioru;)? bc,·t to n~i9hb{) :t'ing C()I'Cn11l1.niti€~s r i::11.:.;; Si: rd::~:~ of 
Arizona - and to our country~ The mine wil l eventually employ 
Xl1.o:ce than 1,60 0 \d()rk8:t:~" Hill ptly m.ill:lo:n :3 of d.ol1a:rs annually 
in state, federal and local taxes, and will help to assure 

(i:1j that t:n t.! Uni ·ted Stat.f~ s dOf~S not: f~'!.11 into ~::1. cIeficit posit:1.on 
,I in the production of copper - a strategic m0tal~ 

II 
II n Itt:'. Hilli.am IJavel1 f l~c \.;·:1 Pield Sol-iei tor r 'Ylil1 be kc!pt ad-
::::!) vir;ed of our progress. 

Very truly yours; 

cc: Mr. William Gy Lavell w/enc. 

bee: 

Gila F~:i't·/e:c Indi2ul Communit.'y" w/enc. 
San Carlos Irrigation & Drainage District w/enc. 

Elmer Coker w/enc. 
Len Halpenny w/enc. 
John Lacy "v/ enc . 
A. V. Mitterer w/enc. 
Wes Pokluda w/enc. 
John Wimbish w/enc. 
Marvin Young w/enc. 



UNITED STATES 
DEPA RTMENT OF THE INTERIOR 

OFFICE OF THE SOLICITOR 
WASHI NGTON . D .C . 20240 

Mr. Alec F. Bissett 
Pro j e c t 1\1 a nag e r 
Continental Oil Company 
P. C. Box 627 
Florence, Arizona 85232 

Dear Mr. Bissett: 

This office has prepared a full and complete proposal for 
litigation seeking to enjoin your company from any further 
unauthorized pumping, both on San Carlos Irrigation Project 
(SCIP) - designated' lands and upon non - SCIP l~nds where the 
pumping is pursued for purposes of dewatering designated 
lands, and to further prevent you from any pumping operation 
which would adversely affect the groundwater level i~ surrounding 
SClP- d esignated lands or other lands in which the federal 
government claims a water right. We are prepared to sign 
this litigation request, and forward it immediately to the 
Department of Justice for filing in District Court in Phoenix. 

h owever, my staff has reported to me that there are currently 
underway negotiations between your company and the Gila River 
Indian Community and the San Carlos Indian Irrigation Project 
in ~lhich possible compromise solu~ions are being explored. 
Because of this, we are prepared to delay the filing of this 
lawsuit against CONOCa for a final period of sixty days from 
the date of this letter, during which period you may work 
out a satisfactory settlement with all interested parties, • 
includin g but not limited to the Department of the Interior' s 
Phoenix Field Solicitor, the Phoenix Area Director of the BIA, 
SClP, and the Gila River Indian Community. I f, in the judg
ment of the Field Solicitor, meaningful progress among the 
above parties has not been made by the end of the sixty day 
period, he will so notify me and I will then request the 
Department of Justice to initiate litigation against CONOCO. 

: ; 
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If, however~ the Field Solicitor notifies me that substan tial 
progr e ss has occurred within sixty days, I will extend the 
initial period so as to accomodate the negotiations. This 
additional period of time will be subject to the same scrutiny 
by the Field Solicitor as the initial sixty day period, and 
if he determines that no meaningful progress is being made 
therein, he will so advise me anq I will then request that 
the Department of Justice file litigation. 

j 

t,incerelj ., .' . , ,/ 
diLl' ~' ~1' d I~' II 'l'Gi' l ' I " , f • ,J. ,if 11,/1 '1 . I II I!/" I ,Ii ,,~ (, d' '/" / v 

/ I " ~ t)~/ :1 !/)Vvr "'-g,y: ". g /. 
q II W , ! 

II ! i , I 

Hugl: car ne:: . 1) 
Actlng ~ ollclt~r 

i/' :i :, ii 

J .'i 
.. ! 



, \. J( '" , 

Al ex F. Bissett 
Project M<lnager 

July 29, 1976 

Hr. Sam Thomas 
c/o Gila River Indian En"terprises 

p ~ 0 .. Box 1436 
Coolidge, Arizona 85228 

Dear Sam: 

Continental Oil Company 

P. O. Box 627 
. Florence, Arizona 85232 
: (602) 868-5852 

This letter ·will confirm various items discussed over lunch 

with you and Jay Mor~go on July 29th. 

Our main topic of discussion concerned a compromise proposal 

. put forth to both the District and your group as an alterna

-tive -to your proposal of comple-tely taking the Northside Cana l 

out of Join-t Works ~ ·As you knO'~~l, District representatives are 

opposed to taking the Northside Canal out of Joint Works as 

the y feel this ~ould result in serious administrative problems. 

In nw conversations with you and Jay, I understand that your 

proposal is for mainly economic reasons; i.e., you feel the 

Indians have not been getting a fair shake and have been pay

ing more than a proportionate amount for the operation and 

maintenance of · the Northside Canal. 

rrhecompromise proposal I discussed" with Norris Soma and 1t;7i th 

you ~t lunch \Vas simply to leave the canal under the jurisdic-

· ~ion of the Project Engineer for administration purposes only~ 

From an economic standpoint the Northside Canal operation and 

maintenance would be divided at approximately the center line 

of the pit, with the District being responsible for operation 

and rnain-tenance charges for tha"t por"tion of the canal lying 

to -the east of the rnine and the Indian Com.rnunity being responsi

ble fox operation and maintenance charges for that portion west 

of the mine. Norris Soma is still ha~ing problems with this 

modified proposal, but I believe that I can overcome them with 

Conoco making some concession involving our being responsible 

for extraor~inary maintenance in the event of a wash-out or 

similar occurrence on the east portion of the canal. I also 

' got the impression from you and Jay that you would not be op

posed to this proposal as a compromise. 

I ~J7l:; ~ ~ -' Building On The Past ... For The Future 



l1r. Sam 'llhomas 
July 29, 1976 
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Another item discussed concerned -the use of the pipeline that 
would lead from the pit de\vatering system -to the Florence
Casa Grande Canal. __ Jay asked that Conoco consider designing 
the pipeline so that it could eventually be used to return 
\'later -to -the Northside Canal from the Florence-Casa Grande 
Canal. I agreed that we would take a look at this and would 
not be opposed to it. I have since started one of our engi
neers looking at the economics involved. We are agreeable 
to the conc~pt of a pipeline from the pit to the Florence
Casa Grande Canal, but we would be reluctant to build a pipe
line of a size -that would cost more than the actual value of 
the water to be delivered. After '\ve have had time to do an 
engineering analysis of this problem I will get back to both 
parties. I am sure this particular problem can be resolved 
in a manner that will be acceptable to all. 

The last issue discussed involved Conoeots hiring policies 
toward Indians.. I \-lill recoffitllend to our management -that as 
part of this final agreement that we agree to adapt and main
tain hiring and training practices with the goal of achieving 
a total Vlork force ,,,i-th a number of Indian employees -that. vlould 
be at least equal to the proportion of Indians living within 
a reasonable drivi~g distance of the mine. 

I hope this letter accurately refl~ets our conversation of 
the 29th. If you have any problems ~vith it, or if there are 
any errors or omissions, please let me know, 

Very truly yours, 

A.. Ii'.. Bisse-tt 

AFB:ct 

bcc: Mr. John Lacy 
Mr~ A. V. Mitterer 
Nr .. M. D. Young 



Alex F. Bisse tt 
Project Manager 

. July 28, 1976 

Mr~ Norris Soma, District Manager 

Continental Oil Company 
P. O. Box 627 
Florence, Arizona 85232 
(602) 868-5852 

San Carlos Irrigation & Drainage District 
P .. 0.. Box 711 . 
Coolidge, Arizona 85228 

Dear Norris: 

------- -_._----------- --

The following are minutes of our meeting of July 22nd, as per 
my notes: 

Presen-t: 

Conoco San Carlos I & DD 

A .. F .. Bisset-t 
M. D .. Young 

Norris Soma 
Clyle Skousen 
Buster Holland 

Bissett reviewed the meeting held with Conoco and the Indiari 
group on June 24th, and explained their latest position: 

1. The Indian group indicated that they would ~ .. 
probably agree to the basic contention that 
additional water from the mine become part 
of the common water supply to be apportioned 
to each group as equitably as possible. 

2.. Concerning the eventual construction of a 
siphon to carry water from the Pima lateral 
to reservation lands and the construction 
of a holding pond on the reservation the 
Indian group suggested that these items 
could be kept out of the Conoco/San Carlos 
negotia 'tions .. 

3. The Indian group stated q basic position 
that the Northside Canal be taken out of 
joint works jurisdiction, with the portion 
west of the pit being put under Indian 
jurisdiction and the portion east of the 
pit being put under District jurisdiction. 

1915 Building On The Past ••. For The Future 
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Mr. Norris Soma 
July 28, 1976 
Page Tr.vo 

Bissett suggested that if District representatives were opposed 
to the Indian proposal concerning taking the Northside Canal 
out of joint works that perhaps Conoco could provide some capi
tal improvements to the canal that would make the Indian pro
posal more acceptable. Bissett proposed that a small portion 
of the Northside Canal on the eastern extremity be lined with 
concrete for a distance of about two miles, which \'lould pro
vide deliveries of water to parcels owned by James Jones and 
Dan Palmer. A small secondary canal could then be constructed 
along the existing canal right~of-way to supply water to the 
farms of Hector Celaga and Emmett Rankin. 

District representatives stated that this proposal would be 
unaccep-table and that any . final agreement \'lould have to in
clude having the Northside Canal kept fully open from its 
source to the reservation. This is necessary so that when 
gravity water was available a means would be provided to get 
it to lands west of the pit, including the reservation.Dis
trict representatives also sta-ted that pumped water could no-t 
be substituted for this gravity water. 

Bissett conceded that the canal would be kept open for its 
entire length at its existing capacity. 

District r~presentatives stated that they would be oppose~ to 
the Indian proposal that the Northside Canal be taken out l of 
joint works. 

Bissett then asked if Conoco were willing to provide additional 
upgrading of the Northside Canal if they would be willing to 
reconsider their position. Specifically, Bissett suggested 
that if they would be willing to go along with the Indian pro~ 
posal to take the Northside Canal out of joint works that he 
\vould recommend to Conoco management that a -t the time an an~ 
nouncement was made that the mine was to proceed that Conoco 
would provide upgrading, probably in the form of canal lining, 
to portions of the Northside Canal east of the pit in an ·amount 
equivalent to that done west of the pit~ 

District representatives stated that they felt taking the 
Northside Canal out of joint works was unacceptable and that 
the matter did not concern Conoco/San Carlos negotiations. 
Bissett stated that while that may be true that Conoco was 
caught in the middle - that without an agreement between the 



Mr. Norris. Soma 
July 28, 1976 
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Distric-t and Indian Communi-ty there could be no agreement be
tween the San Carlos Project and Conoco - and consequently no 
mine. He further stated that if the mine were to go ahead 
with an agreemen-t with San Carlos that additional water '\vould 
be made available to the Projec-t ' in the form of (a) pumped 
mine water, (b) water that would not be used on Project desig
nated land owned by Conoco and (c) water that would be saved 
from seepage by concreting the Northside Canal. 

Bissett stated that while he could understand and appreciate 
the position of the District, that he could also appreciate 
the position of the Indian group~ He explained that there was 
a strong opposition to the mine by the Indian Community based 
on an unfounded fear that the pumping would somehow affec-t 
the water table on the reservation. In order for the com
mittee represen-ting the Indian Community to be able -to sell 
an agreement -to the COffiITlUni ty, they would have to take some,.... 
thing back in the way of a concession. If the District would 
agree to taking the Northside Canal out of joint works this 
would solve what the Indians view as a long-standing problem. 

Bissett asked the District representatives if they would con
sider accepting the Indian proposal as a way to settle the 
matter and get on with the job of developing the mine, which 
would not only benefit San Carlos Project water users, but 
also be a great benefit to the local communi ty, coun-ty, and 
state .. 

Norris Soma brought up the issue of the amount of surplus water 
that would be available each year. He stated that as surplus 
water decreased, the Project would expect minimum deliveries 
to be equivalen-t to that being pumped from Conoco wells loca-ted 
on Project designated land. Bissett stated that Conoco would 
be agreeable, but in the event enough water was not available 
to run the process, Conoco would reserve the right to use water 
from wells on designated land equivalent to Conoco's apportion
ment - if Conoco was successful in petitioning the court to 
have its apportionment approved for industrial use. 

Arrangements were made for Norris Soma to meet '"-'lith Marvin 
Young on Friday morning to examine the por-tion of the North
side Canal east of the pit and to go over the feasibility of 
making improvements that were discussed a-t the meeting. 
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Mr. Norris Soma 
July 28, 1976 
Page Four 

Norris Soma stated that he would contact Bissett on either 
July 26th or 27th to le-t him know what the recommendations 
of the District representatives would be to the District 
Board on August 2nd. (At a brief meeting on July 26, Bissett 
and Soma discussed a compromise on -the Northside Canal whereby 
operation of the canal would remain under joint works, but 
operation and maintenance costs would be divided as per the 
Indian , proposal.) 

Very truly yours, 

A 0:- F. Bissett 

AFB:ct 

cc; Nr. Buster Holland 
Mr. A. V. Mitterer 
Mr. Clyle Skousen 
Mr. M. D. Young 

bcc: Mr. Elmer Coker 
Mr. Len Halpenny 
Mr. John Lacy 
Nr. Wes Pokluda 
Mr. John Wimbish 
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Alex F. Bissett 
Project ivlanagar 

June 28, 1976 

}lr't Sam Thoma.s, ChCl:irm~n 
'Wa;ter Conserva-tion Conunittee 
Gila River Indian Cowmunity 
Sacaton, Arizona, 

Dear Sam: 

Cont.inental Oil Company 
P. O. Box 627 
Floronce, Arizona 85232 
(602) 868-5852 

Following are the minutes of our meeti~g of June 24th, as p~r 
my no'ces: 

Present: 

Conoea 

A. F. Bisse-t't 
1-1. D .. Y~ung , 

Water Conservation committee 

Harry Cruye 
.Jay Borago 
Sam Thomas 

Sam Thomas correc-ted an i-tern from the minutes of the ' previous 
raeet:i.ng.. The W'ater Conserva·tion Commi-t·tee had no·t intended to 
leave ' ·the impression tha-t ·they vlanted Conoca -co be responsible 
for -the cos·t of construc,ting a regulating sump on the rbserva-
tion. ' ' " ! 

Bissett discussed the meeting he had with the District repre
senta'eives on June 4·th, including the posi-tion of the Dis-tric:t 
on water distribution. . 

The 'tva·ter Conservation Commi-ttee represen-tatives, 'While no't 
making a firm commitment, indicated -tha·t they might agree to 
the basle contention of the District that additional ' water 
from the mine be delivered to the distribution system of the 
San Carlos Project as a part of the COIlL.rnOn ~.,ater supply. to be 
appor-cioned annually -to each acre as equi-tably as possible .. 

'Wa·ter Conserva·tion ComInittee represent.a·tives stated that -'c.hey 
believed the Bureau would be willing to construct a siphon to 
carry wa ter fro~ the Pima lateral ~o fhe North Side Canal in 
the vicinity of the east section line Of Sec·tions 9 & 16, T4S( 
R8E. This sipnon v70uld for the mos·t part eliminate the need 

. 1 ·cq7~ ';I...P Building On Thet ?LIst ••• For 'rho FlItttft) 
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for carrying wa'ter in a di-tch around the south side of -the pit. , The Indian group, however, would agree to th~ construction of a ditch, ' which would be used to carry gravity water only to District land west of the pit. 
, 

, 

Wa-ter Conservation Conuni ttee represen-i::.ati ves fel t that t.h2 North Side Canal should be taken out of joint works jurisdiction, with the maintenance of the portion west of the pit being ,the responsibili-ty of the Indians and the maintenance ' of ,the portion east of the pi t bei~g the responsibili,ty of the District. ' 

Bissett gave Sam Thomas a copy of Halpenny's final report .. Sam Thomas · stated that Bill Gookin \vQuld revie\v the Halpenny · report, and it was very possible that the request 'for a third party hydrologist to revie\" Halpenny's work would be ,with-drawn. . 

Bissett ·will prepare a surmna.ry of es,timated mine pumping r pro.cess usage ·and water surplus, which will be sent to the Water Conserv~t~on Committee. . 

.If you have any additions, correctj..ons or omissions to -these • minu'tes ,please advi.se ~ 

Very -truly yours, 

.~. 

A~ F ~ Bi,ssett 

AFB:c't 

cc-: Hr.. Harry Cruye 
Mr". Jay Morago 
Mr. :r1. D. Young 

.'~ ' 
! I. 
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AIElX F. Bi3sett 
Projact Manager 

June 21, 1976 

Mr. Norris Soma, District Manager' 

~-... ....,.-----'" 
Continan!a\ Oil CompdO'I 
P. O. Box 627 
Florenc~, Arizona 85232 
(602) 868-5352 

San Ca~lo~~Irrigation & Drainage District 
P. '0 ' .. ··Box 711 . , 
Coolidge T Ari'zona 85228 

Dear Norris: 

Following are the revised minutes of our meeting of June
r

4th , 
'aspe~ your letter of June 14th: 

. ~. . .. 
',Canoeo 

A .. F .. : Bisset-t 
' ~1. D.. YO.l1!lg 

:-' 

, " :, Clyle Skousen 
. 'Norris So'ma 

'. .. 'Ed ~vildermuth 
~ .. . Bus:.t;e~ Holland '. 

: ... .. 
, . Bisse:,:t: ,.opened the meeting by' revi~w.ing the' backgro1md ' infor

ma~1:.i6n leading up to a ' discussio1i )i~l.a.:-''l~~t;.h the Indian group 
'lL'"ldE;!r the lead~rship of Sam Thomas on Nay 26-th.. Bissett also 
reviewed 'd,iscussionr:i with the Dep3.rtment of Interior Field 

, ~olici tor I Bill ', Lavell, inCl,icating ,th~at a period of 90 days 
" Will likely soon be set to ~llb~" Conoco and the India!} COl1lXUU

nity to reso~ ve problems" relating to ',.,~.Jc.er _ . I£ no s'lit?s-tan'cial 
progress is- made wi"thin that 90-day- period:, the U. S .. 'Depar-t-
ment of Ju~t~ce will be requested to prbceedwith an 'injunctive 
ac"tion, seeki~g -to 'stop the Conoco. ,op~,~~t~qn.. . 

.. ' .. , .. _.. . ... ." . . . 

Bissettp·rese:q.ted.·i:lie· priluary position of the Indian gro~p: ' . " 
(a) That all su:!::'plu5 'va-ter ~rom C,onoco' S pl.unpirig is to go , ' 
into the Nort'hside Canal up ,to i-ts presen-t capacity I but not." , 
-to ' exceed at any -time th~ amount that can be used on :r;:eserva
tion lands; (b) that Canaco lirie -the ,existing Northside Canal -
wi-th concrete from the- '-7estern limit .of the pit to -the 'eas·tern "_ 
border' <:f ~he reserva'tioni '{el that C0I?-0co co?s-~ruct a hOldingl'1-"!~, 
rese::volr J.n an are,;- no~th\"es -t of 'Cb,olla Mo~n-calnl' .capable of ,~ 
s-torlng 5,000 ' acre :cee-t of 'vat_errand also lnsta11 a means of ,, ' 
transpor-ting 'tvater to this hold:ing' reservoir from the North-
side Canal; (d) that all water surplus to Conbco's need and 
nqt being put i~~o the ~orthside Canal ~naer (a) be delivered 
by pipeline -t,o the 'Florence-Casa Grande Can-al .. 

19(f)17 .. ~ 
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... , 

Itt.. Norris. Soma 
June 21, 1976 
Page T~'lO 

All present acknowledged that, assuming Canoco lines the ex
~sting Northside Canal with concrete (from the pit to the 
reservatibn border), that additionaL water will be made avail-
a~le for the San Carlos Project because of the following: . . 
ta) Surplus "t'later from Conoce' s operation \'7ould initially 'put: 
about 30,000 GPMinto Projec-t canals, al·though this amourrt 
would diminish over a period of years to an ' estimated amoun·t. 
of' approximately .6,000 GPlvl after about 1983; {b} lining ap- . 
proximate~y seven miles of the Northside Canal would result .. .. , 
·in a substantial savings of water that is now seeping from 
the c.anaI, (c)Conoco nOt'1 ei-ther O~'1ns or has options on ap~ :". 
proxima-tely 3,000 acres of Project designated lan¢i.. D~lring · . 

. mine operations Conoee will not accep·t ·its· apportionment for 
these lands, thereby allow"ing the unused apportionment to be 
reapportioned to all other Project aGres on. an equal basis. . 

A. ; The District representatives agreed to proposal ·(a) of' .. ' 
the 'Indian group, 'tV'l-th the condition tha·t water deli'vered ·to . 
Indian lands no·t exceed their yearly apportionmen·~ to ",hich . 
the designated acres on the reservation served by the North~ ' 
side Canal are en-c.i tIed.. "._ 

... 

B •. . Dis-trict representa·tives agr'eed tha·t· the Northside Ca~al 
from t.he pit -to -the res,ervation bord~r be lined at Conoeo's . : 
e)q)ense .. · They poin·te.d ou-t that' it would be necessary for ' ' .' . 
Conoco to reestablish' a canal connection around the south 
side of. -the Conaco ' proposed pit -to supply additional wa'cer' to . 
thE;! wes'cern end of the Northside Canal as regu:l..red iO 

C D -!' .. ~ _ .. -l-. ......... ~ ~ ~ ~ ... , Q n .~ :- -; 'r. .. : -; D. r -!-' ~ d'" ,""! 1 ;1 .; . r 0 ,- "..- PO- '" -! __ 
.. . .l... S L- .C::LC ,_ ..L. . ~p..L. ._;:'_.~ .. La '-_ ·lo2S 00.J -........ _'=- "Co a no_u..:...ng ..... ---.:>'2.!.. ,/0.:...;,. 

being cons ·tructed on reservation lands I pointing out -that :i.E' . ~ ' . 
the· Indian side were not to receive water in eicess of their ," 
yearly 3:11o·tmen·t that: nC? reservoir would be required .. 

Do, . District· representa·tives agreed :thc;l.t a, pipeline be con-- -
st:ructed from tlle eas·t side of the Conoca p~-t to . the Florence":,, -.. ......... ... 
Ca,sa Grande Canal., ' 

The basic stand of the Di~trict rep;cesent.qtiyes was that 
,,,hereas the Conoca op~ration '".vould resul-i: in additiona.l 
irriga·tion "tva·ter being made available to ho·t.h Indian and 

. non~Indian lands, that -this addi·tional "tvater be delivered ' 
to the distribtition system of the San .Carlos Project as a ~. ~ 
par·t of the Proj ec·t ' .s conunon "t'later supply to be apportioned 
annually ··to each acre as equitably as physically feasible; 
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District represen-tatives reminded Canoco tha·t it would be ex-
. pected to con-tinue 0 & .N. and construction payments for the 
Conoca portion of designated land even though it was ·not ex ...... 
pected that' Canoco WOil1d accept ' water deliveries on tha-t land .. 

Bisse·tt sta.ted tha-t a discussion had been held with O-tis Keller " -
San Carlos POHer :rrlanager I' concerning the possibil.ity of "the San 

J ' - " . . 

. Carlos Porject supplying power for the mine operation'¥ - . ". . 
'I . . ' .. - -

. . 

.Very t~ulX yours, 

A. F .. Bissei::"c 

·AFB:ct . ,. 

cc: Mr. Buster Holland 
. 11r·. A. V.. :r.li tterer 
lrr~ Clyle Skousen 

' . .t-1r ... Ed~'1ilderrnuth 

1>lr • . M" D .. Yo~g 
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Alex F. Bis satt 
Project Manager 

May 27, 1976 

Mr. Sam Thomas, Chairman 
Water Conserva,tion Committee 
Gila River Indian Community 
Saca-ton, . Arizona 

Dear Sam: 

Continental Oil Company 
P. O. Box 627 
Florence, Arizona 85232 
(602) 868-5852 

Following ~re the minutes of our meeti~g of May 26th, as per 
my no-t e s: 

Present: 

Conoco 

A. F .. Bissett · 

Wa-ter Conservation Coromi ttee 

Harry Cruye 
Jay Morago 
Sam Thomas 

. Bissett asked what . authori-ty had been ·given to the Water Con .... 
serva-tion . committee in regard to discussions wi th Conoco. Sam 
Thomas s-tated that· the Water Conservation Committee had been 
given authority by the Tribal Council to enter into discussions 
with Conoco :regarding all aspects of:the Canoco operation and 

. its -effec·t on· reserVation lands., . the distribution of surplus 
\"ater and the hiring of a hydrologist to review Canoco' s hydro-
logica~ studies. . . 

Bi~sett stated that in ~recent discussion with the BIA Field 
Solicitor, B~ll Lavelle, that he had been told that letters 

. will soon be sent to Cori6co and to th~ Tribal Council; indi
cating . -that a period of 90 days \-'1i11 be al·lowed for the Indian 
Community and Conoco to .resolve any ··problems. relating to "tva-ter. 
If substantial· progress is not made within the 90-day period, 
the U. S. Departm~nt of Justice will be ~eguested to proceed 
wi-th an: injunctive suit, in an attempt to . stop the Conoco opera
tion. 

All present agreed that the · hydrologist · to r'epresent . the Indian 
Community would be jO,intly chosen . by Bill Gookin and Len Hal .... 
penriy : - Afte~ a~ &ydr91ogist is select~d~ he will be asked to . 
meet 'Vli th Bisse·tt · apd the Water Conservation Coromi ttee to dis ..... 
cuss .. the ba.sic ques-tions to be ans,\"ered and the ·time and fund ..... 
ing:. limits. 

1§75 Building On Th t! Pa~t ••• For Tho Futuro 
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All present agreed that the basic questions to b~ answered by 
the hydrologist, tentati.vely, ' were (a) what effect, if any, 
will Conoco' s pumping have on reservation lands; (b) ho\'l much 
water will Conoco pmnpover the life of the mine. 

All present tentatively agreed th~t 'the IndianCorrununity, 
through the Water Conservation Committee, would be billed for 
the hydrological study.. The amount billed 'would be reimbursed 
by Canoco to the Indian Community .. 

Bissett asked, in view of the shortness of time remaining for 
Conoco to make start-up decisions, and in vie\v of Bill ' Lavelle 1 s 
statement, if the Water Conservation Committee would be willing 
to discuss the distribution of water at the same time that a -
hydrologist is being chosen and a hydrological study is being
c9nducted.. Members of the Water, Conservation Cormni-ttee indi .... 
cated tha~ they would be willi~g-to enter these discussions. 

All present discussed various means of dist~ibution, and mem
bers of the Water Conservation Committee established the fol
lowing as , their primary position: (a) Tha-t ' all surplus water 
from Conoco's pumping is to go into the Northside Canal up to 
its present capacity, bu-t not exceed at any time the amount 
that ca,n be used on reservation lands; (b) that Canoco line 
the existing Northside ~anal with concrete from the western 
limit of the pit to the eas-tern border of the reservation; 
(e) that Conoco construct a holding reservoir in an area 
northwest of Challa Nountain, capable of s-toring 5,000 abre 
feet of water, and also install a means of transportiri~ water 
to this holding reservoir from -the Northside Canal; (d) that 
all water surplus to Conoco's need and not being put into the 
Northside canal under ' (a) be delivered by pipeline -to the 
Floience~Casa Grande Canal. 

A discussion was held ' concerning the possibility of the San 
Carlos, Project selling power for the mine operation. Conoeo 
expec-ts to use power' with a d,emand tha-t will , eventually reach 
approximately 100 megawatts and could result 'in a SUbstantial 
ecoriomical benefit to the San Carlos Project. 

Bissett stated that he 'would take 'the ~-.ra-ter distribution pro
posal of the ~vater Conservation Coinmi-ttee to the San Carlos 
Irrigation & Drainage Dist~ict Board to get their reaction 
and possible counterproPbsal~ , 
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If your recollection of our meeting 'differs from the above, 
please advise. 

Very' truly yours, 

A. F., ' BisS0tt. 

. AFB:'ct l ' 
. . .. . . 

. .~ 

ADDENDUM:' : '.,:' ' ; . 

... . ..~ . .' . '. . ~ 

As par phona conversat.ion be·t~'1een Sa'll Thorna$ and Ale~< Bi9sa''tt 
5/27/76 g . the join'c report:.: from Leggett-s, Brashears and G:raba~, 

. and wat:ar Devel.opment Corporation (Len Halpenny) wil~ be sen·t . 
to t.'ha Wat.er Conse~fation.Commi:ctee as soon as .. it is. avail'';-lble. 
T~le selection of a hydrologist .to review Elalpenny's·l972-73 
report ·~'1i.ll be deferred until the Wa-ter Conservation , Co~i ttee 
has , had a chance to review, the recent report. 

bee: A~ V. Mi tterer 
Marvin Young 

AFB . . ~. 

" ., '" 

I 
I 
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YEAR 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11-15 

16-20 

21-25 

26,...30 

31-33 

CONOCO COPPER PROJECT 
ESTIMATED WATER BALANCE GPM 

PUMPING RATE USAGE -_.-
21,900 400 

19,500 400 

18,000 1,800 

15,400 1,800 

14,200 1,800 

13,500 1,800 

12,800 1,800 

12,200 5,300 

18,800 8,800 

17,200 8,800 

14,700 8,800 

14,500 8,800 

14,S500 8,800 

14,500 8,800 

14,500 8,800 

6-28 - 76 

SURPLUS 

21,500 

19,100 

16,200 

13,600 

12,400 

11,700 

11,000 

6,900 

10,000 

8,400 

5,900 

5,700 

5,700 

5,700 

5,700 
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j\lflX r. Biss~tt 

Project M(Jnt'lg 2r 

December 24, 1975 

Nr. Reid P" Chambers 
Associate Solicitor 
U. S. Department of the Interior 
Interior Building 
Washington, D. C. 

Dear Mr. Chambers: 

Contin-::nt.;\ Oil C0!11pany 
P. 0.80.:< (,27 
Flor[!n ~,~. t\ri zor) 3 35232 
(G02) 868,:; 832 

Thank you for meeting with our Conoco gra~p on December 3. 
I hope the discussions in your Washington office will be use
ful in clarifying the issues and helping find th~ way toward an 
amicable solution. 

As you know, Conoeo is in the final stage of studying the 
feasibility of developing a major open-pit copper mine near 
Florence, Arizona. Decisions soon must be made either to go 
ahead with project development, or to suspend or delay it, and 
thereby defer realization of substilntial economic benefits~ 

The Conoeo are deposit is completely concealed beneath a few 
hundred £ee't of alluvium and wa 'ter-bearing conglomera·te. 
Conoeo proposes to drill a pattern of wells near the mine to 
prevent seepage from these shallow zones from flooding the 
excavation, and -to rnain ·tain its safe·ty and s 'tabili ty. Being 
able thus to protect the mine from ground water incursion is 
an eisential element for any decisions to go ahead with the 
project. 

The deposit was discovered by Conoco about five years ago. 
Detailed engineering and hydrological studies since the n have 
shor.ID it is technically feasible and economically prac-tical 
to develop the mine inside the pattern of wells. These · 
studies showed no effec'ts of ·the pumping would be seen beyond 
a few miles from the mine. 

Conoea's ore deposit is mainly within the lands owned by Conoeo, 
party beneath desert land and partly beneath irrigated agri
cultural land. Part of the irrigated acreage was designated 

Building On Tn.') P;:1,') t .•• For Th!) Futur<} 
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for participation in the San Carlos Project many years ago 
when the Project was established to provide wat~r for irri
gated farming in the region. 

Because Conoeo t s planned mine pumpinsr program \,1ill affect 
-these San Carlo::;;-designa ted lands 1 'tlle have been seeking to 
work ou-t Hi -th them a fa_ir and equitable agreemen t ",hereby 
Conoeo could proceed with its mine development, and deliver 
all water in excess of Conoeo l s needs into San Carlos irri
gation canals where it can be distributed for beneficial 
agricultural use. Since 1972 we have discussed these ideas 
in numerous meetings with representatives -of the San Carlos 
Project and with representatives of its constituent groups, 
the Gila River Indian Cornrt1unit_y and the San Carlos Irri~ra
tion and Drainage District. We have been told the ideas are 
generally acceptable, but so far we have been unable to get 
all three groups together for the substantive discussions 
which are essential to a solution. 

Conoca's -attempts to develop an agreement have been directed 
mainly to the San Carlos- Praj ect \yhich has responsibili-ty 
for the comnunality of Indian and non-Indian interests. 
Conoeo is Hilling to meet as needed with any or all of these 
groups in a sincere ef f ort to build the climate of understand
ing which is necessary to resolve the issues. Least progress 
has been made Hith the Indian group, and, therefore, Conoco·s 
recentef£or~s have b e en especially in thatdirection~ 1 

Conoca J S problems 't",i-th the Gila ;Ri ver Indian Cornmuni ty are 
those of _ communication, and can be -traced to lack- of under
standing on both sides .. Somehow we have failed adequately to 
explain -to the Indian Communi-ty -the solid engineering and 
technical evidence that Conoco can develop its mining opera-

-tion 'wi -thout de-trimen-c to the Indian in-teres-ts. We have 
failed effectively to show the substantial economic benefit 
which will come from the new mine. Somehow we have failed 
to understand their apprehensions, and the Indian group seems 
to have misunderstood Conoeols proposals. Both sides have 
not yet developed the essential close and continuing dialogue 
which must come if we are to find a solution. 

Wate r is a sensitive and emotional issue in Arizona. Without 
careful study and full understanding of the hydrological data, 
it would be easy to presume that pmnping to keep ground water 
from flooding Conoeo' s planned mine excavatioy.l \\lould 10\'7 2 ::-:' tJl '~~ 
water table over a wide area and diminish water availability 
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to present users. Over the past three years we have held 
numerous meetings with local civil leaders, with the San 
Carlos Project, with representatives of the San Carlos Irri
gation District, and with leaders of the Gila River Indian 
Communi-ty. 1-'1e have furnished these groups \'7it_h copies of 
all hydrological studies, and have repeatedly reviewed all 
our work in detail. We can show solid scientific evidence 
that the pumping can be accomplished and the mine developed 
without impairing availability of ground water for present 
users. 

with the San Carlos Project we have soughtto formulate _ a fair 
and equitable accon®odation under which ConOCD could develop 
the wells necessary to dewater the mine site, and deliver to 
the Proj ec-t a-t no cost all water pumped from \'7ells on San 
Carlos-designated lands, plus all surplus water beyond Conoca's 
essential needs. The substance of Conocols proposal is un
changed from the very first discussions in 1972. Our most 
recent restatement of that proposal was communicated to the 
Project in Conoco's August 29, 1974 letter, and was reviewed 
poin-t by poin-t with representatives of all groups shortly 
thereafter. The proposal is still outstanding, and we believe 
i -t is a sound basis for reaching an accornmoc1a -tion \-yi-th -the 
San Carlos Project. Since the August, 1974 meeting we have 
been rebuffed repeatedly in our continuing efforts to open 
any avenue for discussion or response to the Conoco proposal. 

In May, 1975, we were disappointed to learn that the Gila 
Hiver Indian Communi -ty had passed a resolution, reques -ting 
the Attorney General to begin legal action to prevent Conbco 
from proceeding with its planned mine development. We sought 
to learn details of the petition, but it was not until two 
months la-ter -tha t we finally \iere able -to ob-cain, indirectly, 
a copy of a letter restating the resolution. -

Since then we have tried again and ~gain to open some avenue 
of comrnunica t_ion. In Oc-tober I proposed formation of a fac-t
finding group where representatives of the San Carlos Project, 
San Carlos Irrigation and Drainage District and the Gil~ River 
Indian Communi -ty all could meet \-7i th Conoco -to explore areas 
of differences and uncertainty as a basis for opening the way 
for more formal discussions. These attempts were rebuffed, too. 
Responses from the Phoenix BIA Office and from tribal leaders 
all seemed irrevocably committed to litigation rather than dis
cussion or nego-tia-tion. 'l'hey are sayin~T there can be no dis
cussions, pending- disposi-tion of -the Indian Con_tl1uni-ty' s request 
for legal action. 
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In our view -the answer canno-t be found in li-tigat.ion. · The 
in-terest_s of the Indian community will be best servec1 only 
if we first explore every reasonable avenue of discussion and 
negotiation toward an acceptable accoTI@odation with Conoeo. 
Given pa-tience and und8rstanc1in9 on all sides 1 "q8 are cer-tain 
a fair and friendly solution can be found. 

The May 23 1 1975 letter to the Attorney General asseits that 
Conoeo's planned operations would adversely affect Indian 
lands by pumping -the underflo'.'J of t.he Gila River and by using 
waters belonging to the San Carlos Project. W~ have irrefut
able evidence showing that tribal lands cannot be affected 
because there is an irr1.perrneable rock barrier \"lhich comple -tely 
isolates those lands from any possible effects from Conoeols 
pumping. We also can show how Conoco's operations probably 
will increase rather than decrease availability of water to 
the San Carlos Project. Moreover, we can show that with the 
accornlnoda-tions proposed by Conoco I the San Carlos Proj ect and 
the Gila River Indian Co:rununity will gain substantial cost 
savings and significant economic benefits. . 

Conqco's 3D-month program of final feasibil~ty evalu~tion for 
-the ne-w mining project is nearing completion. Early in 1976 
-the comple-ted s -tudies and recommenda--tions \--7ill be ready for 
consideration by Conocols management. They will be facing 
decisions either to suspend or delay the project, or to igO 

ahead with commitment of many hundreds of millions of ~dllars 
needed t:o begin developrn2nt. An impor-tant consideration in 
these decisions will be how successful we have been in reach
ing sui-table accommoda-tions \"i -th ·the San Ca.rlos Proj ect, the 
San Carlos Irrigation and . Drainage District, and the Gila 
Ri ver IndiClD COTILrn.unit-y, Hhereby Conoco can drill and pump a 
number of ,,-7ells near -the mine so as -to Clssure safety and 
stability of the mining excavation. 

The mine will be developed mainly within lands owned in fee 
by Conoeo, but portions of those lands are designated to the 
San Carlos Project. It is possible to dewater the mine by 
pumping only from non-designated lands, but in the ~nterest 
of water cOIlservation and effici~nt operations, we would like 
-the flexibility -to locc!_te some of ·the 'dells on Project lands. 
For -this reason \'re believe a formal accom:modation is essential. 

Conoco stands .ready to meet at any time with your office, with 
tribal leaders, with the San Carlos Project and with other ccn
cerned Arizonans in a sincere effort to resolve .the problem~: 
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of misnnder s -tanding and -to see~'C fair and equitable accornrnodations for the mine to proceed. We are certain reasonable solutions can be found if only we can open the way to substantive discussions. What we want is the opportunity to present our evidence that \'later \VeIls in the Indian Cornmuni-ty canno-t be affected by any Conoco mine prullping; to sho'\,.; hOltl Conoca's mine development will not reduce availability of water to the San Carlos Project, including the Gila River -Cormnuni-ty i to show hO'd impor-tant operating cos-t benefi ts \'7ill come to the San Carlos Project; and to show how economic benefi-cs '\Jill come to -the Gila River Indian Communi-ty -through creation of hundreds of well-paying, permanent job opportunities. 

t'1e vlan-t and need your help to initiate -the discussions which are essential to help find the way to a solution. 

In the attached pages, I have restated th~ situation as we see it, and outlined again Conoea's position. Perhaps this additional clarification will be useful in beginning a productive dialogue. 

Yours very truly, 

A. F. Bissett 
Project Nanager . 

AFB:c-t 

cc ~/enc.: Mr. John Artichoker . 
Area Director 
Bureau of Indian Affairs 
P. O. Box 7007 
Phoenix r Arizona 85001 

l"Ir.. Andre\., L. Be-t-t\'lY 
S-ta-te Land Commissioner 
State Land Department 
State Office Bu~lding 
1624 West Adams Street 
Phoenix, Arizona 85007 

~ . 
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CC \'I/ene _: The Hon. H.aul H. Cas -tro 
Governor of Arizona 
Arizona State Capitol 
1700 \'J2S -t Hashing-ton 
Pho e nix, Arizona 85007 

The Hon. John Conlan 
U. S. Congressman 
U. S. House of Representatives 
130 Cannon House Office Building 
Washington, D. C. 20515 

The Hon. Paul J. Fannin 
U. S .. Senator 
U. S. Senate 
Washington, D. C. 

Mr. William Hauff 
Project Engineer 

20510 

San Carlos Project 
Bureau of Indian Affairs 
225 W. Roosevelt Avenue 
Coolidge, Arizona 85228 

Governor Alexander M. Lewis, Sr. 
Gila River Indian Community Council 
Sacaton, Arizona 85247 

Br .. C. I,. Skousen I President 
Board of Directors of San Carlos 

Irrigation & Drainage District 
Route #1, Box 77 
Coolidge, Ariz6na 85228 

{ . 

, > 
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Conoeo discovered copper mineralization near Florence 
in 1969. Since ·then \lJe have comple-ted t'\'lO progressively more 
detailed programs of exploration and technical study to , de
termine if i-t is feasible to develop -the ore deposit into an 
operating ~ine. Results of the studies seemed favorable, and 
preliminary plans showed how the mine could be developed with 
minimum effec-ts on the nearby ,,'Ja-ter table. Preliminary dis
cussions with the San Carlos Project beginning in 1972 indi
ca-ted sui-table accomrnoda-tions probably could be reached -to 
allow the mine development to proceed. 

Based on these conclusions, Conoeo began work in 1974 on 
a final . comprehensive feasibili -ty s -tudy and cost estima-te. A 
small underground pilot mine was developed to test mining 
conditions and produce small quantities of are, and a pilot 
plant was built to treat the ore and define process criteria~ 
More drilling was done to precisely define the orebody, en- · 
vironmental studies were ini-tia-ted, and a comprehensive 
hydrology and pumping program is undev,vay ·to verify earlier 
prediction~ of effects on the local water table. 

The -thir-ty-mon-th program is nearing comple-tion ~ Wi-thin 
. the first few months of 1976 we will present the results to 
Conoco's management, along with recommendations for a plan and 
time-table for developing the mine. From a -technical view I all 
the results seem very favorable. Our success by then in re
solving the water issues will have an important bearing on 
Conoco's decisions ei-ther to suspend or delay -the proj ec-t 1 or 
to comrni -t the hundreds of millions of dollars needed -to begin 
mine development. 

The Conoco Ore Deposit 

The deposit is mainly within fee lands owned by Conoeo. 
A smaller part lies beneath State land held by Conoca under a 
mining lease, which when mined will produce substantial royalty 
revenues to the State of Arizona. 

The orebody is a large mass of igneous rock into which 
has been disseminated a small percentage of copper-bearing 
mineralization. Geologists call it a porphyry copper deposit, 
and it is very much like several others being mined in Arizona. 
-today. The Conoco deposi -t is unusual in -tha·t is comple-tely 
concealed beneath about 200 feet of alluvium and 150-200 feet 
of water-bearing conglomerates. It will take more than 30 
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years to extract all the copper are, and in the process it 
will be necessary to op e n a large, roughly circular excava
tion which eventually will be about one and one-half miles 
across and nearly one-half mile deep. This too is fairly 
typical for Arizona mines. 

Conoco I s Hini~SJ Proj ec·t 

Mining and treating the are to recover its small copper 
content can only be done in high volume, low-cost operations. 
Each·· ton of ore- contains less than eight pounds of recover
able copper metal and 1,992 pounds of waste rock. This is 
significantly lower than most Arizona mines. An additional 
three ton~ of overburden and barren waste must be mined for 
each ton of ore exposed and mined. Over the thirty~year 
mine life we will excavate about two and one-half billion 
tons of waste rock and overburden, plus nearly 800 m{llion 
tons of copper-bearing are. When mining is completed ~ome
time after the turn of the next c~ntury, the excavation which 
remains will become a unique and valuable asset as a large 
permanent reservoir for storage and utilization of Gila River 
stream flow from rainfall runoff and occasional f160d flow 
,,·,hieh is no,·y los -t -to beneficial use. 

Mining and -trea-ting Conoco I s lo\v-grade ore I and economi
cally recovering its small copper content, will require more 
tha~ 6rie~half billion dollars investment by Co naco for equip
ment and production facilities. It will provide well-paying 

. . b f ' , 1 roo A ' . C t ' permanen~ JO s or more ~nan ,0 rlzonans ln onoeo ~ 

operations, plus hundreds more jobs in service and supply 
industries, and in locial businesses r schools and government. 
All these people will live in nearby towns or in the Gila 
River Indian C6n®unity. 

Hine De\va-tering 

Before the mine can be developed, a safe, practical and 
reliable ~ethod must be found to prevent ground water seeping 
in from the sha-llo\·, o-verlying sediments and flooding t_he mine. 
After extensive measurement and continuing study by eminently 
qualified hydrologis-ts and ens:rineers beginning in 1970,· it 
was determined that wells could be drilled near the edge of 
-the minc~ I and by pumpinsr t.h2m con·cinuously, a kind of pumping 
fence would be create d in the shallow conglomerate to ke~p 
th'2 mine dry. - -Our s-tudies shoT:led tha-t the mine pumping \·;ould 
have some drawdown effects on water wells- very near the mine, 
but low permeabili ·ty of -th2 \'7ater-bearirlg conglomerates · ca·uses 
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rapid attenuation of these effects. At a distance of two 
miles from the edge of the mine excavation, averag~ water 
level declines will be about two feet per year. Nearly 
all private wells are much farther away, and would observe 
progressively smaller effects. Beyond six miles there will 

_ be no measurable effec-t from Canoe a 's purnping. 

Conoco's very localized pumping has no effect on the 
overall regional water table decline which will occur regard
less of whether the mine development goes ahead. Currently 
this regional decline is about five feet per year in the San 
Carlos area. 

Conoco has es-tablished a netv'7ork of observation \<7ells 
throughou-t -the area 'where wa-ter levels are being -frequently 
measured. Such measurements will continue throughout the 
life of the mine to monitor acttial effects of future mine 
pumping. 

There are no Indian wells within the area which will be 
affec-ted by mine pumping. -For i.vells wi-thin -the affected area, 
Conoco has offered each well owner a plan and contract for 
protection against added costs as a consequence of Conoco~s 

- mine pumping. This includes reimbursement of extra lifting 
costs and rehabilitation of the well if necessary for con
tinued production. 

Tribal Lands Will Be Unaffected By Mine Pumping 
i 
( 
! 

Geological mapping and hydrological surveys by Conbco, 
plus information available from other sources, including 
records of -the Southern Pacific Railroad Company T shaHs a 
bedrock barrier a-t very shallow depths completely across the 
Gila stream channel near Cholla Mountain between the proposed 
Conoco mine and -the Gila River Indian Corrmtunity. This fea-ture 
is ShOi,-ln on t_he map \-18 handed you on December 3. - Presen'c 
ground water levels are below this bedrock divide. It is 
therefore an effective and impermeable dam 'which has -to'tally 
cut off any percolation of ground water onto the Gila River 
lndian Reservation. Thus it is impossible for any pumping of 
ground v-later by Conoco or any o -ther upstream user to have any 
effect at allan water levels in the reservation downstream 
from Cholla Hountain~ Any water pumped by Conoeo and dis-:
charged into -the irriga'cion canals will benefi-t the ' Indian 
group by delivering ground \'la 'ter for their use Hhich o-therw·ise 
would never be available from their pumping beyond Cholla 
Mountain. 
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Conoeo has acquired in exce ss of 5,000 acres of irrigClLed 
land near -the mine for use in plan-t facili ties and for o -thc: r 
purposes. More water is now being pumped to irrigate these 
lands t-.han "7ould be used in Conoeo t s planne d mine facilities. 
Conoeo would retire part or all of these lands from farming so 
the n e t total b~sin withdrawals of groundwater probably will 
decline rather than increa~e when and if Conoeols mining pro
j ec-t goes ahead. 

Conoeo Will Not Pump Gila River Underflow 

Many decades ago the Gila River did flow as a year~round 
stream. This was long before inten~ive irrigated farming 
began. At that time there may have been a certain definable 
II underflow ll associated \-li-th the river" s surface flo~"" EOr/leVer I 
today the Gila is essentially a dry stream bed, running only a 
few days each year as the result ' 6~ rainfall runoff, or when 
water is released from dams upstream. Conoeo's hydrological 
measurements and testing shows conclusively that all water in 
t .he area of -the proposed mine is percolating ground wa -ter, 
wi-th only slui;y nearly impercep-tible mOVem(~ lYt through -the H2(}]:;-.ly 
permeable sediments. Canoca shares the same position as all 
other owners of non-San Carlos Project dedicated wells with 
respect to any assertion that the ground water in question 
was or should have been adjudicated in Unite d States v. Gila 
Valley Irriqa-tion District 1 et-. al. , (Globe E-qui-ty No-.---S9, -
June '29 ~-i935), "the so-culled 1I--Gi.la Decree p fI The May 23, 1975 
letter to the Attorney General and your cOTI@ents seem to indi
cate a wish to relitigate some of the matters covered by the 
Gila Decree. But in view of the fact that Canoco's operations 
likely Hill resul-t in a ne-t decrease in Hater usage, plus -
tangible cost benefit to the San Carlos Project, there seems 
little merit in using Conoeo's pumping as a facutal basis for 
such li,tiga-tion. 

Conoeo Pumping of ~an Carlos Project Water 

The tribal resolution requested injunctive action to pro
hibit Conoco from using waters of the San Carlos Project. We 
have never intended to take or use water belonging to £he San 
Carlos Project. The basis of our formal proposal put forward 
iri August, 1974 was to return into the San Carlos Project canals, 
free of cost, a volume of water equivalent to that pumped from 
wells being operated by Conoco on land dedicated to the San 
Carlos Project. Beyond that, Conoco has offered to delive r 
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into Project canals, also free of cost; -all water developed 
from non-Project land which is surplus to our essential needs. 

Employment and Economic Benefits 
\ 

The Conoco project will create an estimated 1,600 new 
opportunities for well--paying permanent employmen-t. All these 
jobs will be filled by people who live in the local area, and 
many will come from the Gila River Indian Community. This 
shoul.d help fulfill the announced goals of -the Corr.munity to 
develop the kinds of new job opportunities which will be pro-
vided by the Conoco mine. . 

Conoco plans and intends to recrui t and train the maximul'u 
possible number of Indians and other local residen.ts -to fill 
these new jobs. We hope a large number of these jobs always 
wLII be filled by Indians, and to that end special efforts will 
be made to seek out and train people from the Gila River Indian 
Communi-ty. 

Still more jobs will become available from service and 
supply firms who will become es-tablished in the area -to support 
the mine and the gro,;ving . communi ty, plus more employment in 
governmen-t, schools I communi-ty services I and local businesses. 
Conoco's project will hring into the local economy from_$50 
to $75 million annually ±ri new permanent payroll~ and in pur
chases of goods and services, plus up to $12 million additional 
in the form of taxes and royalties to the State of Arizona. 
This will benefit the communi-ty directly, and the state f; and 
nation in terms of developing a new source for essentlal 
copper production. / 
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