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1 EXECUTIVE SUMMARY

M3 Engineering & Technology Corp. (M3) was commissioned by Gunnison Copper Corporation (GCC) to prepare a 
Preliminary Economic Assessment (PEA) in accordance with the Canadian National Instrument 43-101 (NI 43-101) 
standards for reporting mineral properties, for the Gunnison Project (the Project) in Cochise County, Arizona, USA. The 
Project considers to mine the Gunnison Deposit as an open pit, using heap leaching to produce PLS that then reports 
to a Solvent Extraction and Electrowinning (SX-EW) plant. The plant capacity of the Gunnison Project is 175 million 
pounds per annum (mppa) of cathode copper. The SX-EW plant will be constructed in a single stage of development.

The Gunnison Project is located about 62 miles east of Tucson, Arizona on the southeastern flank of the Little Dragoon 
Mountains in the Cochise Mining District. The property is within the copper porphyry belt of Arizona. The Gunnison 
Project hosts the Gunnison (formerly known as the I-10) Deposit and contains copper oxide and sulfide mineralization 
with associated molybdenum in potentially economic concentrations. Oxidized, mineralized bedrock lies 300 to 800 feet 
beneath of alluvial basin fill. 

GCC selected M3 and other respected third-party consultants to prepare mine plans, mineral resource estimates, 
process plant designs, complete environmental studies, and cost estimates used for this Technical Report. The costs 
are based on 3rd quarter 2024 U.S. dollars.  

1.1 KEY DATA 

The key results of this PEA for the Project are as follows:

• Copper price: $4.10/lb. A premium of $0.02/lb has been added for producing Grade A cathode copper.

• The average annual production is projected to be approximately 167 million pounds of copper. Total life of 
operation production is projected at approximately 2,712 million pounds of copper.

• The Project currently has 831.6 million short tons of measured and indicated oxide, transitional, and sulfide 
mineral resources at an average grade of 0.31% Total Copper (TCu) and inferred oxide, transitional, and sulfide 
mineral resources of 79.6 million short tons at an average grade of 0.20% TCu; using a cut-off grade of 
$0.05/ton. The tonnage of material in the Gunnison conceptual mine plan used for this PEA is 550.6 million 
tons having an average grade of 0.355% TCu.   

• The anticipated heap leach recovery is estimated to be 90% of the AsCu and CNCu copper grade. 60% 
recovery for copper sulfide (CuS) material but only within the sulfide mineral domain (no CuS recovery in the 
Oxide or Transition mineral domains). 

• The average direct, life-of-mine operating cost is estimated to be $7.01 per ton of mineralized material mined, 
which is equivalent to $1.42/lb Cu. The average all-in operating cost including royalties and taxes is $8.22 per 
ton of mineralized material mined which is equivalent to $1.69/lb Cu.

• The estimated initial capital cost is $1,342.6 million, including capitalized pre-production costs and acid plant. 
Sustaining capital costs are estimated to be $529.9 million. Another $346.2 million is attributable to deferred 
stripping sustaining capital.

• The total cost for reclamation and closure is estimated to be $93.0 million and averages $0.034 per pound of 
copper recovered. A credit of $31.0 million is expected from salvage value of capital equipment.

• The economic analysis for the Gunnison open pit before taxes indicates an Internal Rate of Return (IRR) of 
22.8% and a payback period of 3.8 years. Based on an long-term average copper price of $4.10 per pound 
(plus $0.02 Grade A cathode premium), the Net Present Value (NPV) before taxes is $1,545 million at an 8% 
discount rate.
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Source: GCC, December 2024
Figure 1-1: Project Location Map, Gunnison and South Star Deposits
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1.3 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY

The Project is located in a sparsely populated, flat to slightly undulating ranching and mining area about 65 road miles 
east of Tucson, Arizona. The Tucson metropolitan area is a major population center (approximately 1,000,000 persons) 
with a major airport and transportation hub and well-developed infrastructure and services that support the surrounding 
copper mining and processing industry. The towns of Benson and Willcox are nearby and combined with Tucson can 
supply sufficient skilled labor for the Project.

Access to the Project is via the I-10 freeway from Tucson and Benson to the west or Willcox to the east. The Gunnison 
Deposit can be accessed via good quality dirt roads heading approximately 1 mile east from the south side of “The 
Thing” travel center and roadside attraction on the Johnson Road exit from I-10.

The elevation on the property ranges from approximately 4,600 to 4,900 feet above mean sea level in the eastern Basin 
and Range physiographic province of southeastern Arizona. The climate varies with elevation, but in general the 
summers are hot and dry, and winters are mild.

Vegetation on the property is typical of the upper Sonoran Desert and includes bunchgrasses, yucca, mesquite, and 
cacti.

1.4 HISTORY

There is no direct mining history of the Gunnison Deposit; however, the district has seen considerable copper, zinc, 
silver, and tungsten mining beginning in the 1880’s and extending to the present day. Modern mining and leaching 
operations at the Johnson Camp Mine, began in the 1970s by Cyprus Minerals. Successor owners and operators include 
Arimetco, North Star, Summo Minerals, and Nord Resources Corporation. Nord mined fresh material until mid-2010 and 
maintained leaching operations until late 2015, when the property was purchased by GCC.

In 1970, a division of the Superior Oil Company (“Superior”) joint ventured into the northern half of the Gunnison Deposit 
with Cyprus and the private owners (J. Sullivan, pers. com.). During the early 1970s, Superior did most of the drilling 
and limited metallurgical testing on Gunnison and by early 1974 had defined several million tons of low-grade acid-
soluble copper mineralization.

The Gunnison Project was previously designed as a copper in-situ recovery ("ISR") mine using solvent extraction-
electrowinning ("SX-EW") to produce copper cathode. The ISR operation commenced ramp-up to production in 2020; 
however, it had operational issues related to low flow rates, so the Company began evaluating alternatives and 
opportunities to fix the ramp-up challenges. Well stimulation (small scale, shallow level, hydraulic fracking), has the 
potential to fundamentally change the performance of the wellfield and fix many of the low productivity issues. The 
Company has obtained a permit for well stimulation and the next step would be to conduct field trials. If well stimulation 
is successful, it could provide an operation with superior economics to the open pit operation and be in copper production 
much quicker than an open pit. However, due to the substantially improved viability of the open pit operation, GCC 
intends to focus the an open pit operation as the alternative to ISR. The Company intends to maintain the optionality of 
future ISR operations and well stimulation trials as this remains an asset to the Company. This includes maintaining full 
compliance with all regulatory and permit requirements, including maintaining hydraulic control, pumping, monitoring 
and regulatory reporting.

1.5 GEOLOGICAL SETTING AND MINERALIZATION

There are two oxide copper deposits controlled by GCC, Gunnison Deposit and South Star Deposit, both situated in the 
Mexican Highland section of the Basin and Range physiographic province. The province is characterized by fault-
bounded mountains, typically with large igneous intrusions at their cores, separated by deep basins filled with Tertiary 
and Quaternary gravels.



GUNNISON PROJECT
FORM 43-101F1 TECHNICAL REPORT

M3-PN210313.005
18 December 2024
Revision 0 5

The Gunnison Project (Gunnison Deposit) lies on the eastern edge of the Little Dragoon Mountains. The ages of the 
rocks range from 1.4-billion-year-old Pinal Group schists to recent Holocene sediments. The southern portion of the 
Little Dragoon Mountains consists predominately of the Tertiary Texas Canyon Quartz Monzonite whereas the Pinal 
Group schists and the Paleozoic sediments that host the regional copper mineralization dominate the northern half.

Copper sulfide mineralization has formed preferentially in the proximal (higher metamorphic grade) skarn facies, 
particularly along stratigraphic units such as the Abrigo and Martin Formations near the contact with the quartz 
monzonite and within structurally complex zones. Primary mineralization occurs as stringers and veinlets of chalcopyrite 
and bornite. Primary (unoxidized) mineralization remains “open” (undetermined limits) at depth and to the north, south, 
and east.

Oxidation of the mineralization occurs to a depth of approximately 1,600 feet, resulting in the formation of dominantly 
chrysocolla and tenorite with minor copper oxides and secondary chalcocite. The bulk of the copper oxide mineralization 
occurs as chrysocolla, which has formed as coatings on rock fractures and as vein fill. The remainder of the oxide 
mineralization occurs as replacement patches and disseminations.

1.6 DEPOSIT TYPES

The Gunnison Deposit is a classic copper-bearing, skarn-type deposit (Einaudi et al., 1980; Meinert et al., 2005). Skarn 
deposits range in size from a few million to 500 million tons and are globally significant, particularly in the American 
Cordillera. The Gunnison Deposit is large, being at the upper end of the range of size for skarn deposits and is associated 
with a mineralized porphyry copper system that has been largely unexplored.

1.7 EXPLORATION

Since Gunnison’s discovery, numerous companies have explored the area. During this time period, extensive drilling, 
and assaying, magnetic and IP geophysical surveys, metallurgical testing, hydrological studies, ISR tests, and 
preliminary mine designs and evaluations have occurred. The focus since the 1970’s has been to utilize ISR or a 
combination of ISR and open pits as a potential mining strategy.

Stephen Twyerould first became involved with the Gunnison Project in mid-2005 and AzTech (later named Excelsior 
Mining Arizona, Inc.) became involved in mid-2006. Since that time, significant work has been completed such as 
cataloguing, reviewing, and compiling high-quality historical data spanning over thirty years of investigations by Superior 
Oil and Gas, Cyprus, Quintana, CF&I, Magma Copper Corporation, Phelps Dodge Corporation, and James Sullivan. 
GCC conducted detailed ground magnetics over the exploration targets in June 2011.

GCC initiated a re-logging program in December 2010 that was completed in the third quarter of 2011. In addition, a re-
assaying program began in March 2011 during which all of the Magma holes were re-assayed. In May 2011, a re-assay 
program was initiated for the Quintana Minerals holes (DC, S, and T series) to include sequential copper analyses for 
cyanide-soluble (CNCu) and acid-soluble copper (ASCu). Previous results only included total copper (TCu) assays.

1.8 DRILLING

The Gunnison Deposit drillhole database includes 217 drillholes totaling 245,509 feet. Among the total drillholes, 88 
were historical drillholes that were completed by several companies. These holes extend to a depth of approximately 
2,450 ft below the surface at the Gunnison Deposit and cover an area of approximately 310 acres, with additional drilling 
extending beyond this area. There is a slightly higher density of drilling along the central axis of the Gunnison Deposit.
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1.9 SAMPLE PREPARATION, ANALYSIS AND SECURITY 

The laboratory sample preparation and analysis procedures used by the previous owners of the deposits are unknown; 
however, major commercial laboratories using best practices at the time completed the majority of analyses.

The data, information, samples, and core from the deposits have been under the control and security of AzTech Minerals 
since November 2006 and then GCC since October 2010. The original information and samples are stored at the 
Sullivan’s core storage facility in Casa Grande, with numerous copies held by GCC at its Phoenix, Arizona office. It is 
the opinion of RESPEC Company LLC (RESPEC), the reviewer of the assay data for this Technical Report, that the 
sample procedures, processes, and security are reasonable and adequate.

1.10 DATA VERIFICATION 

The verification of location and assay data in the drillhole database covers historic drilling and the verification of the data 
collected by GCC. No significant issues have been identified with respect to the data provided by GCC’s quality 
assurance/quality control (“QA/QC”) programs. QA/QC data are not available for the historical drilling programs at the 
Gunnison Deposit, but GCC analyses dominate the assays used directly in the estimation of the mineral resources. 
Additionally, most of the historical data were generated by well-known mining companies, and the GCC drill data are 
generally consistent with the results generated by the historical companies.

Assaying and QA/QC procedures were industry standard. The TCu, CNCu, and ASCu assays used to estimate grades 
in the Gunnison model are acceptable for estimating mineral resources, based on RESPEC’s review of the available 
data for repeat, check, duplicate, standard and blank assays, and on paired comparisons of assay data from different 
drilling campaigns.

1.11 MINERAL PROCESSING AND METALLURGICAL TESTING

Column tests and other metallurgical testing conducted during the last decade or more, supplemented by recent 
developments, have supported the following predictions of heap leaching performance for copper-bearing material from 
the Gunnison resource that has been crushed to a nominal minus 6-inch product.

Copper extractions according to the mineralogical categories defined by assay procedure are as follows: acid-soluble 
copper (ASCu), 90%; cyanide-soluble copper (CNCu), 90%; and sulfide copper (CuS), 60% (CuS recovery is limited to 
the sulfide mineral domain). The predicted leaching response of primary sulfide minerals, essentially all chalcopyrite, 
assumes that accelerated oxidation and de-passivation of chalcopyrite will be at least moderately effective.

However, the copper will dissolve slowly over a period of several years due to kinetic limitations and imperfect solution 
access. For instance, chrysocolla, the dominant ASCu species, dissolves in two stages with declining rate as copper 
content in the layer silicate structure diminishes. Accordingly, the following approximate rates are predicted.

Table 1-1: Rates of Copper Extraction during Heap Leaching

Species
Year 1 

(%)
Year 2 

(%)
Year 3 

(%)
ASCu 81 4.5 4.5
CNCu 81 4.5 4.5
CuS 48 9 3

Column tests and other metallurgical tests have indicated that acid consumptions for the dominant rock formations in 
the Gunnison resource will be as follows, expressed as pounds of 98% H2SO4 per ton of heap feed: Martin, 70; Upper 
Abrigo, 48; Middle Abrigo, 48; Lower Abrigo, 24; and TQM/Bolsa/Pinal, 24.
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An annual schedule was developed for the mine plan.  Leach material will be dumped into near pit gyratory crushers to 
be conveyed to the leach pad.  All leach material produced through Year 7 is planned to be treated in a conventional 
leach operation.  Beginning in Year 8, a portion of the leach material is planned to be treated in a sulfide leach operation 
with the rest of the material treated in a conventional leach operation. The heap tonnage production varies by year as it 
is based on the requirement of 175 million pounds of recoverable copper being placed on the heap annually. The mine 
plan presented in this Technical Report is achieved by mining 6 phase expansions to achieve the ultimate pit limit in the 
Gunnison deposit.  The phases are practical expansions of the Gunnison pit incorporating haul road designs, operating 
room for equipment and all practical mining requirements.  

Pit slope angles are based on recommendations provided by Call and Nicholas Inc.(CNI) in an October 2024 memo.  
Overall pit slope angles were provided along with the recommendation that interramp slopes could be up to 3-degrees 
steeper. The shallow east dipping beds of the Paleozoic rock formations is the controlling factor for the 36-degree overall 
slopes in these rocks on the west pit wall. 

The mine production schedule was developed using the phase designs, and the required leach pad feed rate to produce 
~175 million pounds of recoverable copper per year. Sufficient waste is moved during the mine life to assure continued 
release of the required heap material.  The cut-off grade of the mineralized material is equal to or greater than $0.60 net 
of process. The $0.60 was chosen as the cut-off grade to approximate the capital cost per ton of capacity of the leach 
pad. 

The waste storage areas are east and west of the pit. The waste dumps are planned to be constructed in 50-ft lifts at an 
angle of 2.5:1.  

Mining is planned to be executed using a conventional open pit mining fleet.  The reference to specific equipment 
manufacturers is to illustrate equipment size and is not to be considered a recommendation by Independent Mining 
Consultants. Production drilling is expected to be accomplished with 125,000lb pull-down force class drills with mast 
lengths capable of single pass drilling 50 ft benches.  Holes will be loaded with ANFO when dry and an emulsion slurry 
when wet. Hydraulic front shovels with 46-50-yard buckets are planned to load a majority of the material with a 43-yard 
front end loader available to provide loading flexibility. Haul trucks are planned to be 320-ton class trucks. Haul truck 
productivities are based on haulage time simulations for annual waste and heap material haul profiles. A fleet of auxiliary 
equipment to support the main operating equipment will be required.  This will be comprised of 500 hp rubber-tired 
dozers, 600 hp track dozers, motor graders with 24-ft mold boards, 100-ton haul trucks fitted with 20,000-gallon water 
tanks and other support equipment.  

The requirements for mine supervision, operations, and maintenance personnel were calculated using the equipment 
list and mine schedule.  Mine operations and maintenance labor increases to 382 persons at the end of Year 8 and 
stays above 350 persons until labor requirements begin to decline in Year 13.  Maintenance personnel requirements 
are set to be approximately 60% of required operations personnel. There are expected to be 48 salaried staff for 
supervision, engineering, geology, and mineralized material control.

Pit dewatering will be required during mining because the Gunnison Deposit is mostly below the water table in highly 
fractured bedrock. A groundwater flow model for the Gunnison ISR project was completed as part of the 2016 Aquifer 
Protection Permit (APP) application reviewed and approved by the Arizona Department of Environmental Quality 
(ADEQ) and the 2016 Underground Injection Control (UIC) Permit application reviewed and approved by the U.S. 
Environmental Protection Agency (EPA). 

The groundwater flow model was combined with the mine phase plan to estimate the dewatering flow rates required to 
keep the pit dry over the course of the mine life. The drainage into a pit at the Gunnison Project site is likely to result in 
significant flows into the pit, up to about 4,000 gpm during the pit construction.  This dewatering rate may be a high 
estimate due to limitations of model construction. An average dewatering rate of 3,000 gpm is more likely. This rate of 
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dewatering is recognized to be high relative to other open pit mines in Arizona, however, the mineralized body at 
Gunnison is quite fractured and broken relative to other mineralized bodies therefore a high rate of dewatering is 
expected  

1.15 RECOVERY METHODS

The open pit mining result in a copper-bearing pregnant leach solution (PLS) from which copper is extracted using the 
well-established SX-EW process. The Project constructs an SX-EW plant in a single construction period prior to 
production to produce 175 mppa of cathode copper. 

1.15.1 Open Pit-Heap Leach Recovery Methods

For the open pit-heap leach, mineralized oxide material from the open pit mine is placed on the leach pad as crushed 
material, described in Section 16. The oxide material will be irrigated with acidified raffinate pumped from the Gunnison 
Raffinate Pond. Copper-bearing PLS solutions are collected by an overliner collection system and discharged to the 
Leachate Collection Pond. PLS is pumped from the Leachate Collection Pond to the Gunnison SX Feed Tank.      

The Gunnison open pit SX-EW Plant has the capacity to produce 175 mppa of cathode copper. This increase in capacity 
is accomplished by increasing the size of the SX mixer-settlers and adding additional electrowinning cells to the EW 
tankhouse. Commensurate increases to the capacities of the piping, tanks, and other equipment are required throughout 
the Gunnison open pit SX-EW Plant. The PLS from the leach pad provides the feed for the SX-EW process.

The location of the leach pad is southeast of the Gunnison pit in an area where the natural drainage is toward the 
southeast. The full leach pad will be approximately 893 acres in area and oriented to match existing topography so that 
it allows gravity drainage of solutions down to the southeastern toe of the pad for collection and transport by pumping 
system to the JCM PLS pond with one set of pumps and to the SX Feed Tank with another set. The Leach Pad will be 
constructed in three phases. The initial phase of the leach pad consists of approximately 313 acres and is constructed 
during the initial construction period for the mine and processing plant. Phase 2 adds an additional 223 acres of leach 
pad to be constructed at the beginning of Year 4. Phase 3 completes the build-out of the pad with a 357 acres constructed 
in Years 6 and 7 to provide the capacity for the Life of Mine.  

Sulfuric acid for the heap leach option is provided by a molten sulfur burning sulfuric acid plant constructed prior to 
operation to provide the acid necessary for leaching and SX-EW process. The acid plant is designed to produce 3,000 
short tons per day of 98% sulfuric acid which is sufficient to meet the process demand in most years. Molten sulfur is 
delivered to the plant by rail. In years when the demand exceeds acid plant capacity, sulfur acid will be delivered by rail 
tank cars.  

1.16 PROJECT INFRASTRUCTURE 

The open pit requires relocation of Interstate 10 because the northern portion of the deposit lies beneath the freeway. A 
portion of the freeway approximately 2.8 miles long will be rerouted to the north along with its interchange with Johnson 
Road. The preferred location of that interchange will be determined during roadway design in consultation with the 
Arizona Department of Transportation (ADOT), which has control of the Interstate and is the coordinating agency for the 
relocation design and construction. Access to the Gunnison SX-EW plant will be off Johnson Road south of the pit 
approximately 1 mile north of Dragoon.  

The mine pit is located in the northern portion of the Gunnison Project area and is flanked by waste stockpiles to the 
east and west to store alluvial overburden and waste rock removed from the pit during the mining operation. Mineralized 
material removed from the pit is hauled to the leach pad located southeast of the pit. Crushed material is dumped on 
the leach pad, spread, ripped, and covered with a piping network to deliver acidified leach solution. The leach solution 
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drains out of the southeast toe of the leach pad and collected as PLS in the Leachate Collection Ponds. The PLS is 
pumped to the SX Feed Tank for extraction in the Gunnison plant.  

The Gunnison SX-EW plant will be constructed in the southeast corner of the site with a nominal copper production 
capacity of 175 mppa. The electrowinning building (tankhouse) will be a steel building with corrugated metal roofing and 
siding. It will contain 112 electrowinning cells on each end of the building (total of 224 cells) and two automatic cathode 
stripping machines.

The Gunnison Tank Farm is located downhill from the SX area and the tankhouse to facilitate gravity drainage of 
solutions to the Tank Farm. The Tank Farm has a concrete containment that drains to a sump with an oil-water separator 
to return spilled liquid to the proper location for recycling. There is a Plant Runoff Pond located downstream of the Tank 
Farm to capture any surface flows in the event of an upset condition at the plant.

Ancillary facilities needed to support the Gunnison Project include buildings, ponds, tanks, and trenches. Ancillary 
buildings include an Administration Building, Warehouse, Plant Maintenance building, Change House, Security Building 
(gatehouse), and Sulfuric Acid Plant-Cogeneration complex. Other facilities will include ponds, and tanks. A new assay 
lab facility will be constructed to handle production samples, solution assays, and cathode sampling.

Power for the facility will be tapped from an existing 69 kilovolt (kV) power line that enters the project area from the 
southeast. The existing power line will terminate at the new Gunnison Substation. The requirement to feed the SX-EW 
from a higher voltage transmission line will be evaluated as the project progresses.

Fresh well water will be extracted from pit dewatering wells adjacent to the Gunnison open pit. Fresh water will be 
pumped to the 500,000 gallon process water/firewater tank.  The lower 300,000 gallons in the storage tank will be 
reserved for fire suppression.  Process water for plant use will be taken from the storage tank above this reserve level 
for fire suppression. 

The sulfur-burning sulfuric acid plant will be constructed south of the Gunnison processing plant along with the 
accompanying rail spur and loading-unloading facilities. The plant design will be increased to produce 3,000 short tons 
of concentrated sulfuric acid per day. The waste heat from the acid making process produces steam to generate 44 MW 
of electrical power from a steam turbine generator. Of that amount, 14 MW of power will be required for operation of the 
acid plant, leaving 27.8 MW for delivery back to the power grid. The sulfuric acid plant includes molten sulfur day tanks, 
sulfur burner and waste-heat boiler, drying and adsorption tower area, cogeneration building, water treatment building, 
power distribution building and substation, cooling towers, office building, sulfuric acid storage area, and a rail yard for 
unloading molten sulfur and sulfuric acid.

1.17 MARKET STUDIES AND CONTRACTS

The Company has an offtake agreement for the copper cathodes produced by the Project that is negotiated annually. 
The current agreement is for payment at the average monthly HG Copper COMEX settlement price.  

The use of consensus prices obtained by collating the prices used by peers or as provided by industry observers and 
analysts is recognized by the Canadian Institute of Mining and Metallurgy (CIM) for technical reports and has the 
advantage of providing prices that are acceptable to a wide body of industry professionals (peers). These prices are 
generally acceptable for most common commodities, major industrial minerals, and some minor minerals.  

The PEA has selected $4.10 per pound copper for all thru the end of mine life. A Grade A cathode credit of $0.02 per lb 
has been added to the long-term copper price, bringing the expected copper price to $4.12 per lb.  

Market studies indicate that the long-term prices for the major reagents are as follows. 
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Sulfuric Acid $150/st purchased 
Sulfuric Acid $130/st for excess sulfuric acid produced that is sold on open market
Molten Sulfur $110/st

The price for sulfuric acid is predicted to be $150/st. Based on a delivered sulfur cost of $110/ton, the cost of acid 
produced in GCC’s sulfuric acid costs are estimated to be $36.46 for the 3,000 stpd acid plant for the Gunnison open 
pit.  

1.18 ENVIRONMENTAL AND PERMITTING

The open pit mining and heap leaching option has not been permitted. The open pit requires surface disturbance and 
relocation of an interstate highway. 

Some additional environmental permits are required for an open pit mine at Gunnison. Federal, state, and local 
government existing environmental permits are listed in Table 20-1. A permit from ADOT will be required for the planned 
relocation of Interstate 10. The permit may require additional environmental studies, including cultural, biological, and 
native plant surveys, depending on the I-10 routing. 

An Aquifer Protection permit (APP) exists for the prior ISR mining activities.  This permit will require major modifications 
to accommodate the open pit and discharging facilities that have the possibility of impacting an aquifer. Facilities that 
may be constructed at Gunnison that may require an amended APP include leach pads, waste rock stockpiles, non-
stormwater ponds, process solution ponds (PLS and Raffinate), re-injection wells for a portion of the open pit dewatering, 
and the acid plant. 

Other existing permits requiring modification include the Arizona Mined Land Reclamation Plan, Air Quality permits, and 
to the existing Underground Injection Control permit to accommodate the open pit.  

Water management associated with the open pit mine will include dewatering of the pit and run-on and run-off controls. 
As discussed in Section 16.9, dewatering is expected to generate up to 4,000 gpm during pit development. This water 
can be used for a variety of uses including dust control and makeup water for mineralized material leaching. Dewatering 
water not used for mine operations will be re-injected in a local aquifer. Surface water will be diverted around the pit, 
leach pad, process plant, and other non-APP facilities. Water will be managed using engineered features such as 
diversions or retention structures. 

Reclamation and closure must be conducted on all APP-regulated facilities in accordance with the stipulations of the 
APP permit at the end of operations. Non-APP facilities, such as buildings and infrastructure, will be reclaimed in 
accordance with the approved Mined Land Reclamation Program overseen by the Arizona State Mine Inspector’s Office. 
Reclamation of the pit (which is not expected to be an APP-regulated facility) will consist of erosion control. At closure, 
the heap leach pad (an APP-regulated facility) and the waste rock stockpiles (which may be regulated under APP) will 
be managed to prevent, contain, or control discharges. In the case of the heap leach pad, it is anticipated that closure 
will include neutralizing or rinsing of all spent mineralized material, elimination of free liquids, stabilization of heap 
materials, and recontouring of the heap to eliminate ponding. The waste rock stockpile will be recontoured in a similar 
manner to eliminate ponding and minimize infiltration. Process solution and non-stormwater ponds will be closed in 
accordance with the approved APP closure plan. Other facilities such as the plant and buildings will be removed and 
the land surface will be contoured and graded. 
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Table 1-5: Initial Capex for Gunnison Plant & Acid Plant Development

Description of Capital Cost Item
Estimated Cost

($000)
Gunnison Heap Leach and Ponds $163,670
Gunnison SX-EW Plant                                $144,980
Infrastructure/Utilities $42,275
Ancillary Facilities                                  $12,083
Mine Services $19,217
Sulfuric Acid Plant                                      $243,118
Other (Freight)                                              $37,805
Total Direct Field Cost $663,148 
Total Direct Field Cost w/o Mobile Equipment $660,097 

Mobilization (2) $9,372 
Temporary Construction Facilities (4) $3,301 
Temporary Construction Power (4) $660 
Fee - Contractor (5) In Direct Cost
Total Constructed Cost $673,430 

Total EPCM (6) $106,065 
EPCM Temp. Fac. & Utility Setup (7) $3,367 
Commissioning (8) $3,351 
Vendor Supervision of Specialty Const. (9) $5,027
Vendor Pre-commissioning (10) $1,676
Vendor's Commissioning (10) $1,676
Capital Spares (11) $6,703
Commissioning Spares (12) $1,676
Mobile Equipment $3,051
Total Contracted Cost $806,021
Contingency (13) $161,204
Bonds & Insurance In Owner's Cost
Highway Relocation $45,605
Added Owner's Cost (14) $23,657
Total Contracted Cost with Contingency $1,036,487
Escalation (15) $0 
Total Evaluated Project Cost (12) $1,036,487

Notes:
1. Specific Indirect Field Costs have been added to the direct labor rates listed for each Area Indirects added 

to direct labor include: field payroll burden, overtime adjustment, small tools and expendables allowance, 
field supervisory labor & burden, contractor operating overheads & profit.

2. Mobilization is included at 5% for civil direct costs and 1% for all other direct costs without Mobile Equipment.
3. Transportation & Busing and Camp costs will be carried in the Owner's Costs.
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Table 1-13: Life of Operation Operating + Production Costs 

Operating Cost $/lb Copper
Mining (including fleet leasing costs) $0.87
Heap Leach $0.24
Sulfide Material Incremental Cost $0.07
SX-EW $0.19
General and Administrative $0.06
Sub-Total: Operating Cash Cost $1.42
Royalties, Taxes (excludes Income Tax), Reclamation & Salvage $0.27
Total Cash Cost $1.69

1.20.8 Total Cash Cost 

Total Cash Cost is the Total Operating Cost plus royalties, property tax, severance tax, salvage value, and reclamation 
and closure costs. The average Total Cash Cost over the life of the operation is estimated to be $1.69 per pound of 
copper produced.

1.20.9 Royalty 

There are four entities that are entitled to royalties: the State of Arizona, Greenstone, Altius and Bowlin Travel Centers, 
Inc. The State has a flat royalty of 5.5% on copper produced from State land. 

The Greenstone royalty is paid at the rate of 3.0% of the value of copper produced while the Altius royalty is paid at a 
rate of 1.50%. Bowlin Travel Centers, Inc. has been granted a 1% gross revenue royalty on any copper mined and 
processed from an area that it has optioned to GCAZ.

Royalties for the life of the operation are estimated at $526.2 million and average $0.19 per pound of copper recovered.

The minor Bowlin royalty which amounts to approximately $500,000, was not included in the cash flow analysis. It 
translates to $0.002/lb Cu over the LOM.

1.20.10 Property and Severance Taxes 

Property and severance taxes are estimated to be $141.4 million and average $0.05 per pound of copper recovered. 
Property taxes were estimated to be approximately $3.5 million per year during production, totaling $54.2 million for the 
life of the operation. Severance taxes are calculated as 2.5% of net proceeds before taxes from mining. Severance 
taxes are estimated to be approximately $87.2 million for the life of the operation.

1.20.11 Reclamation and Closure 

An allowance for reclamation and closure costs is estimated to be $93.0 million ($0.034/lb copper cathode). Reclamation 
and closure activities are assumed to occur for 3 years beginning the year after mining has ceased.

1.20.12 Income Taxes 

Taxable income for income tax purposes is defined as metal revenues minus operating expenses, royalty, property and 
severance taxes, reclamation and closure expense, depreciation, and depletion. The combined federal and state 
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Table 1-15: Sensitivity Analysis – Open Pit

Copper Price
 NPV @ 8.0%, after-tax ($M) IRR% Payback

Base Case $1,260 20.9% 4.1
20% $2,054 27.6% 3.1
10% $1,660 24.4% 3.5
-10% $848 17.1% 4.7
-20% $431 12.8% 6.0

Operating Cost
 NPV @ 8.0%, after-tax ($M) IRR% Payback

Base Case $1,260 20.9% 4.1
20% $979 18.4% 4.4
10% $1,120 19.7% 4.2
-10% $1,396 22.1% 3.9
-20% $1,530 23.2% 3.7

Initial Capital
 NPV @ 8.0%, after-tax ($M) IRR% Payback

Base Case $1,260 20.9% 4.1
20% $1,031 17.3% 4.8
10% $1,145 19.0% 4.4
-10% $1,374 23.2% 3.7
-20% $1,488 25.9% 3.3
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Figure 1-2: Open Pit NPV Sensitivity – After Tax

Figure 1-3: Open Pit IRR Sensitivity – After Tax

1.21 ADJACENT PROPERTIES

The Gunnison Project lies within the porphyry copper metallogenic province of the southwestern United States. It is 
located in the Cochise Mining District, which is dominated by Cu-Zn skarns. With the acquisition of the Johnson Camp 
Mine, GCC now controls a majority of historical producing properties in the district. Tungsten and minor lead-silver-gold 
have been produced in adjacent properties in the district (Cooper and Silver, 1964). In particular, tungsten has been 
historically produced in the area west of the Gunnison Project in the northern half of the Texas Canyon quartz monzonite 
stock before and during World War I. Lead-silver was also historically produced from Paleozoic limestones in the 
Gunnison Hills east of the Gunnison Project in the early 1900s (Cooper and Silver, 1964). Mineralization on adjacent 
properties is not necessarily indicative of the mineralization on the Gunnison Project. The author has relied 
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on reports by others (as referenced) for the information presented in this section and has been unable to verify the 
information.

1.22 INTERPRETATION AND CONCLUSIONS

A production schedule has been developed using input from independent consultants and existing Project data. The 
production schedule anticipates recovery of 85% of the mineral resources in the mine plan resulting in production of 
2,712 million pounds of cathode copper over a mine life of 18 years.

The economic analysis indicates an after-tax NPV of $1,260 million at a 8% discount rate with a projected IRR at 20.9%. 
Payback is anticipated in 4.1 years of production. The economics are based on a $4.10/lb copper price with a premium 
of $0.02/lb added for producing Grade A cathode copper, a design copper production rate of 167 mppa for 18 years. 
Direct operating costs are estimated at $1.42/lb of copper, inclusive of Mining Operating costs. Initial CAPEX totals 
$1,342 million, which includes the mine, Gunnison SX-EW plant, leach pad and ponds, acid plant, rail spur, and owner’s 
costs. Sustaining capital costs of $876 million are projected for mine fleet replacement and additions to the leach pad.  

The PEA is preliminary in nature and includes inferred mineral resources that are considered too speculative geologically 
to have the economic considerations applied to them that would enable them to be categorized as mineral reserves. 
There is no certainty that the conclusions reached in the PEA will be realized. Mineral resources that are not mineral 
reserves do not have demonstrated economic viability.

1.22.1 Risks

Project risks for the open pit include slope stability, blasting costs, mine design complication, copper recovery problems, 
leach pad flow problems in the leach pad, acid consumption underestimate, permitting difficulties, and interstate 
relocation cost and complications. Recommendations are provided to investigate potential risk items or advance 
mitigation strategies. Many of these risks can be addressed by investigations in subsequent phases of the study and 
design processes, including geotechnical investigations and additional metallurgical test work. Further investigation 
regarding the cost and process of relocating the interstate highway can mitigate that risk.

1.22.2 Opportunities

Several opportunities have been identified which could enhance the viability and economic attractiveness of the Project. 
Opportunities, detailed in Section 25.3, include higher copper recoveries than predicted, increases in the price of copper, 
identification of additional resources, reduced acid costs, consolidation savings, mining exposed sulfide mineralization, 
and reductions to capital costs, particularly in the initial stage of operation. Other opportunities include concurrent mining 
of the Strong & Harris project, potential in-pit leaching, monetization of mined gravel and limestone and discovery of 
additional resources from exploration drilling. 

1.23 RECOMMENDATIONS

Based on the results of this PEA, it is recommended that GCC consider proceeding with a Pre-feasibility Study (PFS) 
of the Gunnison Project which is expected to be completed late 2026 (subject to appropriate financing). A feasibility 
study will be proposed on successful completion of the PFS. 

Additional drilling for resource verification and geotechnical coverage is recommended to support mine planning. 
Updating the acid plant design for the selected capacity is also recommended. Additional planning and costing work are 
required to establish the schedule and costs for the relocation of Interstate 10 and the addition of the rail spur to the 
Union Pacific Railroad. 
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2 INTRODUCTION

Gunnison Copper Corporation (GCC) commissioned M3 Engineering & Technology Corporation (M3) to prepare a 
Preliminary Economic Analysis (PEA) covering the process and infrastructure design, capital cost, operating cost, and 
an independent Technical Report prepared in accordance with NI 43-101 standards for reporting mineral properties, for 
the Gunnison Project (the “Project”) – Gunnison Deposit in Cochise County, Arizona, USA (“October 2024 Technical 
Report”). This Technical Report focuses on mining the Gunnison Deposit as an open pit-heap leach project.

The Gunnison Project started as an attempt to mine the Gunnison Deposit by in situ copper leaching, using successful 
techniques similar to in situ leaching widely used for extracting uranium. The initial in situ copper leaching stage of 
development produced lower than anticipated results in the first year of operation. As a result, GCC began assessing 
an alternative development path for the Gunnison Project that would involve mining as a conventional open pit. The 
forecasted economics from an open pit operation are well understood, and attract a broader group of investors and 
operating mining companies than in situ copper recovery that is not currently being executed at commercial scale.

This Technical Report includes conventional heap leaching, SX-EW flowsheet, a sulfuric acid plant, and infrastructure 
that supports a mining operation that can produce up to 175 mppa. The mining rate from a conventional truck and shovel 
operation ranges from 50,000 short tons per day (stpd) to 120,000 stpd, with an average of 95,000 stpd. 

A traditional open pit heap leach operation is common in Arizona, and there are several SX-EW plants around the state.  
The facilities needed for an open pit project include the leach pad(s), waste dumps, process ponds, the SX-EW plant, 
ancillary support facilities, and normal mine infrastructure: power, water, fuel, and access roads.  The Gunnison Project 
also includes a railroad spur and siding from the main United Pacific-Southern Pacific Railroad (UPSP) and a sulfur 
burning sulfuric acid plant and cogeneration facility. The acid is capable of supplying acid to the heap leach and SX-EW 
operations that costs significantly less than purchased sulfuric acid, partly due to the power credit from cogeneration. 
Other capital items include the mining fleet and support equipment.  

The Gunnison (formerly known as I-10) deposit contains both acid soluble copper oxides, soluble copper sulfides, and 
primary chalcopyrite sulfide mineralization. The mine plan presented in this Technical Report ncludes all three 
mineralization types for heap leaching. The heap leaching of sulfide mineralization will be enhanced by a process that 
increases leach kinetics. 

On October 15, 2010, Gunnison Copper Corp. (formerly known as Excelsior Mining Corp.) (the “Company” or “GCC”), 
completed a reverse takeover (“RTO”) by acquiring all of the issued and outstanding common shares of AzTech 
Minerals, Inc. (“AzTech”) through a plan of merger with Excelsior Mining Arizona, Inc. (“GCAZ”). GCAZ was the surviving 
corporation in the plan of merger and acquired all assets of AzTech, including the Gunnison Project. The Company is 
listed on the TSX under the symbol “MIN”.

Legally, the Company is the parent of AzTech, (GCAZ) however, as a result of the share exchange described above, 
control of the combined companies passed to the former shareholders of AzTech. This type of share exchange is 
referred to as a “reverse takeover”. The executive management of AzTech continued on as the executive management 
of GCC.

GCC retained several consultants, including M3, to provide a review of prior work on the Project and to prepare technical 
and cost information to support a PEA and this Technical Report in accordance with the Canadian NI 43-101 reporting 
standards. Mr. John Woodson of M3 is the principal author and Qualified Person responsible for the preparation of this 
Technical Report, as well as for the process plant infrastructure, development of the capital and operating costs and 
economic analysis. Mr. Woodson has been to the Gunnison site numerous times while traveling but has not formally 
visited the Gunnison property. As the other Qualified Persons have visited the site, including colleagues from M3, Mr. 
Woodson has determined that a formal site visit to the Gunnison property was not required.
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2.2 DEFINITIONS OF TERMS USED IN THIS TECHNICAL REPORT

• Lixiviant: Aqueous media, in this case, sulfuric acid, to extract copper from the oxide copper mineralization.

• Pregnant Leach Solution (PLS): Lixiviant after it is loaded with dissolved copper. PLS is stripped of copper 
in the solvent extraction process.

• Raffinate: Lixiviant after it has been stripped of copper in the solvent extraction process. Raffinate is re-
acidified and pumped back to the wellfield to dissolve more copper.

• Diluent: Organic medium in which solvent extract takes place in the SX settlers.

• Extractant: Organic chemical that is used to extract copper from PLS into the diluent and then transfer the 
copper from the diluent to the electrolyte.

• Electrolyte: The aqueous solution carrying concentrated copper in solution which is pumped into the EW 
Tankhouse to electroplate copper onto steel blank sheets. The depleted electrolyte is recirculated to the SX 
circuit to load more copper.

• Sulfuric acid: A dense, colorless liquid chemical (H2SO4) used extensively to leach oxide copper.

• Sulfurous acid: The chemical species, H2SO3, which is formed by dissolving sulfur dioxide, SO2, in water was 
used briefly as a lixiviant for copper in the 1920’s.

2.3 UNITS AND ABBREVIATIONS

This Technical Report is in English units. Tons are short tons and ktons mean 1,000 short tons. Copper grades are in 
percentage by weight. All tonnages reported in this document are in dry tons. Lengths are in feet (except where noted) 
and currency is in U.S. dollars (except if noted otherwise).

Table 2-2: Units, Terms and Abbreviations

Abbreviation  Unit or Term
% percent
° degree (degrees)
°C degrees Centigrade
$M million dollars
µ micron or microns, micrometer, or micrometers
A Ampere
a/m2 amperes per square meter
AA atomic absorption
ADEQ Arizona Department of Environmental Quality
ADWR Arizona Department of Water Resources
APP Aquifer Protection Permit
AQL Aquifer Quality Limit
ASCu Acid soluble copper
AzTech AzTech Minerals, Inc.
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Abbreviation  Unit or Term
BADCT Best Available Demonstrated Control Technology 
BLM US Department of the Interior, Bureau of Land Management
cfm cubic feet per minute
cm Centimeter
cm2 square centimeter
cm3 cubic centimeter
CoG cut-off grade
CNCu Cyanide soluble copper
Cu Copper
CuS Copper sulfide
dia. Diameter
EA Environmental Assessment
EIS Environmental Impact Statement
EMP Environmental Management Plan
FA fire assay
famsl feet above mean sea level
FS Feasibility Study
ft foot (feet)
ft2 square foot (feet)
ft3 cubic foot (feet)
ft3/st cubic foot (feet) per short ton
g gram
g/L gram per liter
g/st grams per short ton
GA General Arrangement 
gal gallon
GCAZ Excelsior Mining Arizona Inc.
GCC Gunnison Copper Corporation
GCH Excelsior Mining Holdings Inc.
g-mol gram-mole
gpl gram per liter
gpm gallons per minute
Ha hectares
HDPE High Density Polyethylene
hp horsepower
IMC Independent Mining Consultants
in inch
IRR Internal Rate of Return
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Abbreviation  Unit or Term
ISR In-Situ Recovery
JCM Johnson Camp Mine
kg kilograms
km kilometer
km2 square kilometer
ktons thousand short tons/ kilotons
kst/d thousand short tons per day
kst/y thousand short tons per year
kV kilovolt
kW kilowatt
kWh kilowatt-hour
kWh/st kilowatt-hour per short ton
L liter
L/sec liters per second
lb pound
LHD Load-Haul-Dump truck
LoM Life-of-Mine
M meter
m.y. million years
m2 square meter
m3 cubic meter
M3 M3 Engineering & Technology Corp.
Ma million years ago
mg/L milligrams/liter
mi mile 
mi2 square mile
MIW Mine-influenced water
MM lb million pounds
mm millimeter
mm2 square millimeter
mm3 cubic millimeter
mppa million pounds per annum (year)
Mst million short tons
Mst/y million short tons per year
MVA megavolt ampere
MW million watts
NI 43-101 Canadian National Instrument 43-101
NPV Net Present Value
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Abbreviation  Unit or Term
PAST Professional Archeological Services of Tucson
PEA Preliminary Economic Assessment 
PFS Pre-Feasibility Study
PLS Pregnant Leach Solution
PMF probable maximum flood
POO Plan of Operations
ppb parts per billion
ppm parts per million
psi pounds per square inch
QA/QC Quality Assurance/Quality Control
RC reverse circulation drilling
RQD Rock Quality Description
RT Reverse takeover
SEC U.S. Securities & Exchange Commission
sec second
SG specific gravity
st short ton (2,000 pounds)
stpd short tons per day
st/h short tons per hour
st/y short tons per year
SX-EW Solvent Extraction (SX) - Electrowinning (EW)
t tonne (metric ton) (2,204.6 pounds)
TCu Total copper
TSF Tailings Storage Facility
TSP total suspended particulates
UIC Underground Injection Control
USEPA United States Environmental Protection Agency
V volts
VFD variable frequency drive
W watt
WTP Water treatment plant
XRD x-ray diffraction
yd2 square yard
yd3 cubic yard
yr year
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3 RELIANCE ON OTHER EXPERTS

The authors, as Qualified Persons, relied upon historical data for the Gunnison Project provided by Gunnison Copper 
Corp. In the opinion of the authors, the Gunnison historical data, in conjunction with borehole assays conducted by GCC, 
are present in sufficient detail to prepare this Technical Report and are generally correlative, credible, and verifiable. 
The Project data are a reasonable representation of the Gunnison Project. Any statements in this Technical Report 
related to deficiency of information are directed at information that, in opinion of the authors, is recommended by the 
authors to be acquired. 

The authors relied on a summary of title document review dated February 22, 2021 prepared by Lewis Roca Rothgerber 
Christie LLP, and review of underlying option agreements, in making legal determinations of the lands and claims at 
Gunnison. 

Clear Creek Associates (CCA) reviewed and updated the environmental report prepared for the Gunnison property and 
prepared Section 20 for the Gunnison open pit and heap leach operation. CCA has relied on information provided by 
GCC operations personnel and reports filed with agencies since 2019. A report by Haley & Aldrich (2014a) documents 
the environmental condition of the Gunnison property. 

NORAM Engineering and Constructors Ltd. (2022) prepared a design and capital cost estimate for a molten sulfur 
burning sulfuric acid plant to produce 1,650 short tons of concentrated sulfuric acid per day. This report served as the 
basis for upsizing the sulfuric acid plant to 3,000 short tons of concentrated sulfuric acid per day. 

Information concerning the costs and design of the Interstate 10 relocation was provided by Kimley Horn, who have 
experience designing and estimating divided, limited access highway projects in collaboration with the Arizona 
Department of Transportation.
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Source: GCC, 2024
Figure 4-1: Location of the Gunnison Project, Gunnison and South Star Deposits – October 2024
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Source: GCC, 2024
Figure 4-2: Project Mineral Rights by Claim Type – October 2024
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Table 4-1: Summary of Land Packages that Constitute the Gunnison Project

Claim Type # of Claims
Approximate

Area
Approximate

Holding Costs Surface Rights
Federal Unpatented Mining 
Claims 188 2.860 acres

1157 hectares Annual $37,600.00 Subject to US mining 
law

Arizona State Mineral
Lease 1 319 acres

129 hectares Annual $18,345.95 Subject to AZ state
laws

Arizona State Exploration
Permits 11 4,952 acres

2,004 hectares
Annual up to 
$109,915.2

Subject to AZ state
laws

Gunnison Freehold Mineral 
Rights via “Connie Johnson” 
Deed

1 616 acres
249 hectares Nil Subject to deed of trust 

(see below)

Bowlin Option 1 65 acres
25 hectares

Nil Subject to Bowlin 
Option (see below)

Benson Option 3 562 acres
228 hectares

Nil Subject to Benson 
Option (see below)

Smith Option 2 320 acres
130 hectares

Nil Subject to Smith Option 
(see below)

South Star Freehold land and 
mineral rights. 4 62 acres

25 hectares Annual $649.34 Controlled by GCC

Total 211 9,756 acres
3,949 hectares Annual $166,510.49

Ownership of the unpatented mining claims is in the name of the holder (locator), subject to the paramount title of the 
United States of America, under the administration of the U.S. Bureau of Land Management (“BLM”). Under the Mining 
Law of 1872, which governs the location of unpatented mining claims on federal lands, the locator has the right to 
explore, develop, and mine minerals on unpatented mining claims without payments of production royalties to the U.S. 
government, subject to the surface management regulation of the BLM. As of the Effective Date, annual claim-
maintenance fees are the only federal payments related to unpatented mining claims, and GCC represents these fees 
have been paid in full to August 31, 2025. The current annual holding cost for Gunnison is estimated at $166,510.49, 
including the county recording fees.

GCC has rights to use the surface of the Project that is in the form of a State Mineral Lease and fee land parcels. The 
federal unpatented claims grant surface access but do not provide for surface ownership. Unpatented mining claims 
give the owner the right to develop and exploit valuable minerals contained within the claim, so long as the claim is 
properly located and validly maintained.

4.1 UNPATENTED MINING CLAIMS

There are 188 unpatented mining claims held by Gunnison in the name of GCAZ and GCH totaling 2,860 acres (1,157 
ha). A complete list of the claims is provided in Appendix B. The unpatented claims are for minerals only, with no surface 
ownership. The BLM requires that all unpatented claims use a rental year from September 1 through August 31; claims 
for which fees are not paid by August 31st are automatically forfeited. The claims otherwise have no expiration dates 
and under current mining law can be held indefinitely if properly maintained.  The claims are located on the ground and 
the location descriptions are filed with the BLM.



GUNNISON PROJECT
FORM 43-101F1 TECHNICAL REPORT

M3-PN210313.005
18 December 2024
Revision 0 38

4.2 STATE MINERAL LEASE AND PROSPECTING PERMITS

GCAZ and GCH hold the Arizona State Mineral Lease and Prospecting Permits. The tenements are administered by 
the Arizona State Land Department and are for minerals only. Rents, fees, and expenditure commitments are due each 
year and all payments and expenditure commitments are current. The 2025 expenditure commitment will be up to 
$99,443 with fees of up to $28,819.1. A detailed list of these fees and the due dates is supplied in Appendix B. A state 
royalty is payable on state leases for copper that is produced and sold. The amount is set by the Arizona State Land 
Department using a sliding scale royalty. The sliding scale royalty uses an upper and lower limit based on copper price 
and has the highest possible royalty rate of 8% and the lowest possible royalty rate of 2%. GCC is required to pay a 
minimum annual royalty regardless of production. The minimum annual royalty is $6,381.20 and is due each year on or 
before the anniversary of the commencement date of the lease and shall be a credit for GCC, fully recoupable against 
production royalties. Mineral lease and prospecting permit boundaries are described by the Arizona State Land 
Department. Surface rights include the right to use the surface for exploration, mining, mineral processing, and related 
activities subject to a state approved Mineral Development Report or Exploration Plan as the case may be. The mineral 
lease was renewed by the Arizona State Land Department June 16, 2014, and expires on June 15, 2034. The individual 
expiration dates of the Prospecting Permits are shown in Appendix B and range from February 22, 2026 to November 
3, 2026. There are provisions in the Arizona State mining law to retain the area held by the permits, subject to meeting 
certain state requirements, by converting the permits to mineral leases or by applying for new exploration permits.

4.3 “CONNIE JOHNSON” DEED

GCC owns the mineral rights in Section 31, T15S., R23E, that were subject to the provisions of a Deed of Trust dated 
January 22, 1998, between GCAZ and the seller of the mineral rights. The Deed of Trust was released, and the mineral 
rights transferred to GCAZ through a Beneficiary Deed of Full Release and Full Reconveyance that was recorded on 
February 6, 2015. The area (approximately 616 acres or 249 ha) covers about 1/3 of the Gunnison deposit, is for the 
minerals only and is defined by the boundaries of Section 31, T15S.and R23E. Surface and mineral rights are defined 
by the Deed of Trust and include “All mines and minerals in and under Section 31, Township 15 South, Range 23 East, 
Gila and Salt River Base and Meridian, containing 615.62 acres, more or less, together with the power to take all usual, 
necessary or convenient means for working, getting, laying up, dressing, making merchantable, and taking away the 
said mines and minerals, and also for the above purposes, or for any other purposes whatsoever, to make and repair 
tunnels and sewers, and to lay and repair pipes for conveying water to and from any manufactory or other building…”.

4.4 FEE SIMPLE LAND

Mineral and in some cases mineral and surface rights to a small portion of the South Star deposit are held directly by 
GCAZ. Mineral rights only pertain to Parcel F (approximately 15.3 acres), Section 25 T16S., R22E and Parcel A 
(approximately 39 acres), Section 19, T16S., R23E., Union Pacific Railroad that covers an easement along the Union 
Pacific Railroad. Surface and Mineral rights are held via Parcel D (approximately 14.24 acres), Section 19 T16S., R22E., 
and Parcel E (approximately 4.28 acres), Section 19 T16S., R23E. Holding costs for the fee simple land amount to 
approximately $649 per year in property taxes. Property boundaries are defined by the property descriptions on public 
record.

GCAZ has entered into an option agreement with certain landowners that provide GCAZ the right to acquire 
approximately 2563.05 acres of Fee Simple Lands that are referred to as the “Smith Option” and the “Bowlin Option”. 
The terms of the Smith Option agreement commenced in September 2022 and require an upfront fee of $40,000 and 
an annual fee of $30,000. GCAZ has a period of seven years to exercise the option at a price that starts at $3,500/acre 
in Year 1 and increases over the seven year term at $500 per year to $6,500/acre in Year 7. The terms of the Bowlin 
Option agreement commenced in January 2023 and require an annual fee of $40,000.00. The term of the Bowlin Option 
agreement is seven years, provided that the option may be extended by an addition five years in return for an increased 
annual fee of $50,000.00 for years eight to twelve. The purchase price for the property under the terms of the Bowlin 
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than 75 million pounds per annum and 1.5% once plant capacity is greater than or equal to 75 million pounds per annum.

4.5.3 Bowlin Royalty 

Pursuant to the terms of the Bowlin Option agreement, Bowlin Travel Centers, Inc. has been granted a 1% gross revenue 
royalty on any copper mined and processed from the area marked “Land & Minerals, Bowlin Option”.

4.6 ENVIRONMENT AND PERMITTING

4.6.1 Gunnison Project

The Gunnison Project operates under an Aquifer Protection Permit (APP), Air Quality Permit (AQP), a Resource 
Conservation and Recovery Act (RCRA) site specific ID number. All of these permits are issued and administered by 
the Arizona Department of Environmental Quality (ADEQ). In addition, Gunnison operates under an Underground 
Injection Control Permit (UIC) administered by the EPA.  Gunnison also has a site wide Reclamation Plan approved by 
Arizona State Mine Inspector (ASMI).

Existing closure liabilities at Gunnison are covered under the APP, UIC and ASMI. These include closure of the existing 
ponds, wellfield, and disturbed grounds. There are existing bonds in place to cover all reclamation and closure 
obligations. 

All permits will need major modifications for open pit mining. 

4.7 OTHER SIGNIFICANT RISK FACTORS

There are no other known significant factors or risks that may affect access, title, or the right or ability to perform work 
on the property
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY

The Gunnison Project (the Project) is located in a sparsely populated, flat to slightly undulating ranching and mining 
area about 65 road miles east of Tucson, Arizona. The Tucson metropolitan area is a major population center 
(approximately 1,000,000 persons) with a major airport and transportation hub including well developed infrastructure 
(highways and rail) and services that support the surrounding copper mining industry. The towns of Benson and Wilcox 
are nearby and combined with Tucson can supply sufficient skilled labor for the Project.

Access to the Gunnison Project is via the Interstate10 (I-10) freeway from Tucson and Benson in the west or Wilcox in 
the east. The Gunnison deposit can be accessed via a short, improved dirt road heading approximately 1 mile east from 
the south side of the “Thing” roadhouse on the Johnson Road exit from I-10.

The Project area encompasses approximately 15 square miles within Cochise County, Arizona and includes unpatented 
mining claims, private land, Arizona State Prospecting Permits, a single Arizona State Mineral Lease, and direct 
ownership of mineral rights. Unpatented mining claims give the Owner exclusive right to possess the ground (surface 
rights) covered by the claim, as well as the right to develop and exploit valuable minerals contained within the claim, so 
long as the claim is properly located and validly maintained.

For the Fee Simple lands (private), both the land and mineral rights are owned by GCAZ or GCAZ has the option to 
acquire such land and mineral rights. The Connie Johnson Deed grants the mineral right to GCAZ as well as access to 
mining. The Arizona State Prospecting Permits gives lessee the right to explore and convert mineral discoveries to 
Arizona State Mineral Leases so long as the claim is validly maintained. Surface rights for the various land packages 
are sufficient for GCAZ to conduct its mining operations, subject to applicable laws and permits. 

The Gunnison SX-EW plant and ancillary facilities have been located on hill tops that will be accessed by existing roads 
on State lands covered by State permits northeast and south of the Gunnison deposit.

The main Union Pacific Southern Pacific (UPSP) railway runs 3 to 5 miles south of the Gunnison deposit. Engineering 
plans, cost estimates, and preliminary discussions have been made to construct a siding and rail spur to the Gunnison 
Project to supply lime and tanker cars of sulfuric acid and/or molten sulfur for the production of sulfuric acid onsite after 
the initial years of copper production. A railroad spur could also be used to ship cathode copper.

The existing 69 kV electrical power line skirts the eastern border of the Gunnison Project and lands at the main Johnson 
Camp Mine substation. This power line can be tapped at the Gunnison process plant substation which lies slightly to the 
north of the UPSP rail line. Other higher voltage transmission lines coming from the Apache generating station, located 
just to the east of the Gunnison Project. The Gunnison Project including sulfuric acid plant at full production will be able 
to co-generate up to 27.8 MW of power to the electrical grid operated by Sulphur Springs Valley Electrical Cooperative. 

Freshwater supply will be provided from dewatering wells located in and around the Gunnison open pit. There will be 
years when there is excess non-contact water produced that will be re-injected into the water table at a location on the 
northeast end of the property. Four wells have been budgeted in the capital cost estimate for these purposes. 

The elevation on the property ranges from approximately 4,600 to 4,900 feet above mean sea level in terrain of the 
eastern Basin and Range physiographic province of southeastern Arizona. The climate varies with elevation, but in 
general the summers are hot and dry, and winters are mild. 

The area experiences two rainy seasons in general, one during the winter months of December to March and a second 
summer season from July through mid-September. The summer rains are typical afternoon thunderstorms that can be 
locally heavy. Average annual rainfall for Dragoon is 13.2 inches and the average highs range from 58ºF in January to 
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6 HISTORY

Prior to GCC involvement, there was no direct mining history of the Gunnison Deposit, but the adjacent Cochise district 
has seen considerable copper, zinc, silver, and tungsten mining beginning in the 1880s and extending to the present 
day. Between 1882 and 1981, the district produced 12 million tons of ore containing 146 million pounds of copper, 94 
million pounds of zinc, 1.3 million pounds of lead, 720 thousand ounces of silver, and minor quantities of gold (Keith et. 
al., 1983). Much of the historical production came from small-scale underground copper-zinc mines located on what is 
now the Johnson Camp property controlled by GCC. The most significant of these producers were the Republic and 
Moore mines. From 1904-1940, the ore from these mines reportedly contained 4 to 4.5 percent copper and 0.5-0.75 
ounces of silver per ton (Cooper, 1964). The zinc content for this period was not reported. Post 1940, the ore contained 
1.5 to 3 percent copper, 5 to 10 percent zinc, and about 0.3 ounces of silver per ton. The Republic mine was the site of 
the historic concentrating plant in the district. Smaller underground mines in the area, such as the Peabody, reportedly 
yielded very high-grade ore which averaged 7.5 percent copper, 4 ounces of silver per ton, and contained as much as 
44 percent zinc (Cooper, 1964). The term ‘ore’ is used in the historic sense only. Copper-oxide mineralization has been 
mined 1.5 miles northwest of Gunnison Deposit at the Johnson Camp open-pit operation since 1975, most recently by 
Nord Resources Corporation from 2008 until 2010. This property is now controlled by GCC. Overall, approximately 39 
million tons of ore and 187 million pounds of copper have been produced out of the Johnson Camp open pits.

In the 1960s, it was recognized that potentially economic copper-skarn mineralization could be identified remotely by 
magnetic highs related to the magnetite content of these mineralized bodies. As a result, a magnetic high lying southeast 
of the now nonexistent town of Johnson was drilled in the 1960s and the Gunnison Deposit was discovered.

Since Gunnison’s deposit discovery, several companies have explored the area. During this time period, extensive 
drilling and assaying, magnetic and IP surveys, metallurgical testing, hydrological studies, In-situ Recovery (ISR) tests, 
and preliminary mine design and evaluations have been undertaken.

By the late 1960s, the Gunnison Deposit was partly controlled by Cyprus and partly by private owners. In 1970, a division 
of the Superior Oil Company (Superior) joint ventured into the northern half of the Gunnison Deposit with Cyprus and 
the private owners. During the early 1970’s, Superior did most of the drilling and limited metallurgical testing of the 
Gunnison Deposit, and by early 1974 had defined several million tons of low-grade, acid-soluble copper mineralization. 
During this time, the southern portion of the Gunnison Deposit was controlled by Quintana Minerals Corporation, who 
drilled several diamond holes and conducted metallurgical testing.

By the late 1970s, Superior had relinquished its rights to the Gunnison Deposit. Cyprus maintained the ground holdings 
on the Gunnison Deposit for a time but did very little work. Cyprus handed most of the ground covering the Gunnison 
Deposit back to the private owners in 1977.

The focus since the 1970s has been to utilize ISR or a combination of ISR and open pits as a potential mining strategy. 
By the early 1980s, Mr. James Sullivan had gained full control of Section 6 of the Gunnison Deposit and by 1991 had 
gained control of Section 31 and Section 36 via the State Mineral Lease. Apparently, no work was done from the early 
1980s through 1992.

6.1 1993 TO 1998: MAGMA COPPER AND PHELPS DODGE

Magma Copper Company (Magma) optioned Gunnison Deposit from Mr. Sullivan in 1983. Magma drilled 8 holes, 
completed several metallurgical tests (some on six-inch diameter core), undertook limited hydrological studies, and 
calculated a copper-oxide resource. Magma’s interest in the Project was for ISR of the copper-oxide resource. 
Metallurgical test work completed by Magma indicated that greater than 70% recovery is possible with ISR. Shortly after 
being acquired by BHP-Billiton (BHP), Magma (BHP) relinquished the Project in 1997.
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6.5 ISR DEVELOPMENT PLAN

The Gunnison Project was previously designed as a copper in-situ recovery (ISR) mine using SX-EW to produce copper 
cathode. The ISR operation commenced ramp-up to production in 2020; however, it had operational issues related to 
low flow rates, so the Company began evaluating alternatives and opportunities to fix the ramp-up challenges. Well 
stimulation (small scale, shallow level, hydraulic fracking), has the potential to fundamentally change the performance 
of the wellfield and fix many of the low productivity issues. The Company has obtained a permit for well stimulation and 
the next step would be to conduct field trials. If well stimulation is successful, it could provide an operation with superior 
economics to the open pit operation and be in copper production much quicker than an open pit. However, due to the 
substantially improved viability of the open pit operation, GCC intends to focus the open pit operation as the alternative 
to ISR. The Company intends to maintain the optionality of future ISR operations and well stimulation trials as this 
remains an asset to the Company. This includes maintaining full compliance with all regulatory and permit requirements, 
including maintaining hydraulic control, pumping, monitoring and regulatory reporting.
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Figure 7-2: Geologic Map of the Little Dragoon Mountains (Modified from Drewes et al, 2001)

Several deformations have occurred in the Project area, with the most relevant being the Laramide Orogeny, to which 
the mineralization is related, and Basin and Range extension that has modified the topography to its current appearance. 
Much earlier, Pre-Apache Group deformation of the Pinal Schist included isoclinal folding with steep to overturned fold 
axes with a general northeastern structural trend. Minor deformation took place in the late Precambrian Era and between 
the end of the Paleozoic Era, but prior to the Cretaceous Period. The post Paleozoic, but pre-Cretaceous deformation 
produced steep northeast-to easterly-striking faults with offsets up to hundreds of feet.

The Laramide deformation was at right angles to the Pre-Apache Group deformation, with structures striking in a 
northwesterly direction. Older faults were reactivated and modified; folding and thrust faulting are common features of 
the Laramide deformation. The Centurion Fault of Laramide age is located south of the Gunnison deposit.

Structural trends at the regional scale include lithological units that strike approximately north-northwest and dip 20° to 
45° NE; recurrent northeast-striking normal faults, and local north-northwest striking faults of variable slip directions. 
Regional geology and structure have been described extensively by Cooper and Silver (1964).

Two episodes of block faulting prior to the Quaternary Period have created the Basin and Range topography that 
dominates the current landscape and postdates the mineralization.


