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Special Note Regarding Forward-Looking Information: This presentation contains "forward-looking information" concerning anticipated developments and events that may occur in the future. Forward looking information contained in this 
presentation includes, but is not limited to, statements with respect to: (i) the estimation of mineral resources and mineral reserves; (ii) the economics, potential returns associated with the Gunnison Project and JCM, (iii) the technical viability 
of the Gunnison Project and JCM; (iv) the market and future price of copper; (v) expected infrastructure requirements; (vi) the updated economics on the Gunnison Project and JCM; (vii) the potential production from the Johnson Camp 
mine; (viii) future exploration potential; (ix) the permitting process and permitting risk; (x) the benefits of well stimulation; and (xi) the ability to mine the Gunnison Project using in-situ recovery mining techniques.

In certain cases, forward-looking information can be identified by the use of words such as "plans", "expects" or "does not expect", "is expected", "budget", "scheduled", "estimates", "forecasts", "intends", "anticipates" or "does not anticipate", 
or "believes", or variations of such words and phrases or state that certain actions, events or results "may", "could", "would", "might" or "will be taken", "occur" or "be achieved" suggesting future outcomes, or other expectations, beliefs, 
plans, objectives, assumptions, intentions or statements about future events or performance. Forward-looking information contained in this presentation is based on certain factors and assumptions regarding, among other things, the 
estimation of mineral resources and mineral reserves, the realization of resource and reserve estimates, copper and other metal prices, the timing and amount of future exploration and development expenditures, the estimation of initial and 
sustaining capital requirements, the estimation of labour and operating costs, the availability of necessary financing and materials to continue to explore and develop the Gunnison Project in the short and long-term, the progress of 
exploration and development activities, the receipt of necessary regulatory approvals, the completion of the permitting process, the estimation of insurance coverage, and assumptions with respect to currency fluctuations, environmental 
risks, title disputes or claims, and other similar matters. While the Company considers these assumptions to be reasonable based on information currently available to it, they may prove to be incorrect.

Forward looking information involves known and unknown risks, uncertainties and other factors which may cause the actual results, performance or achievements of the Company to be materially different from any future results, 
performance or achievements expressed or implied by the forward-looking information. Such factors include risks inherent in the exploration and development of mineral deposits, including risks relating to changes in project parameters as 
plans continue to be redefined including the possibility that mining operations may not commence at the Gunnison Project, risks relating to variations in mineral resources and reserves, grade or recovery rates resulting from current 
exploration and development activities, risks relating to the ability to access infrastructure, risks relating to changes in copper and other commodity prices and the worldwide demand for and supply of copper and related products, risks 
related to increased competition in the market for copper and related products and in the mining industry generally, risks related to current global financial conditions, uncertainties inherent in the estimation of mineral resources, access and 
supply risks, reliance on key personnel, operational risks inherent in the conduct of mining activities, including the risk of accidents, labour disputes, increases in capital and operating costs and the risk of delays or increased costs that might 
be encountered during the development process, regulatory risks, including risks relating to the acquisition of the necessary licenses and permits, financing, capitalization and liquidity risks, including the risk that the financing necessary to 
fund the exploration and development activities at the Gunnison Project may not be available on satisfactory terms, or at all , risks related to disputes concerning property titles and interest, environmental risks and the additional risks 
identified in the “Risk Factors” section of the Company’s reports and filings with applicable Canadian securities regulators.

Although the Company has attempted to identify important factors that could cause actual actions, events or results to differ materially from those described in forward-looking information, there may be other factors that cause actions, 
events or results not to be as anticipated, estimated or intended. Accordingly, readers should not place undue reliance on forward-looking information. The forward-looking information is made as of the date of this presentation. Except as 
required by applicable securities laws, the Company does not undertake any obligation to publicly update or revise any forward-looking information.

Additional information about the Gunnison Copper Project can be found in the technical report filed on SEDAR at www.sedar.com entitled “Gunnison Copper Project Prefeasibility Study Update and JCM Heap Leach Preliminary Economic 
Assessment”,dated effective February 1, 2023. 

Qualified Person: Excelsior’sexploration work on the Gunnison Property and Johnson Camp properties is supervised by Stephen Twyerould, Fellow of AUSIMM, President and CEO of Excelsior and a Qualified Person as defined by
National Instrument 43-101. Mr. Twyerould has reviewed and approved the technical information contained in this presentation.

Disclaimers
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Gunnison Copper Project
Johnson Camp Mine (“JCM”)
Strong & Harris Project 

Excelsior’s Flagship Assets
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JCM Pits
(Burro)

Gunnison 
Wellfield

Initial production capacity of 25M pounds/year



In-Situ Recovery (Gunnison Copper Project)  

An incredibly strong ESG story

V Significantly reduced dust, air and sound pollution 

V Significantly reduced water consumption

V Significantly reduced carbon footprint (no earth moving)

V Small surface footprint & usable after closure

V No potential for acid mine drainage, no tailings, dumps
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Transparent & Engaging

V Regional & local employment and community support

V Site tours, open-houses, meet and greet



Gunnison Copper Project
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Secondary calcite in the 
fracture system makes CO2

• Ramp-up challenges: 

• Caused by acid reacting with calcite making CO2

gas bubbles that block flow paths

• Need to “mine-out” the calcite to permanently remove 

gas bubble problem (acid consumption in the models)

• But this requires flows to be maintained to deliver the 

acid to remove the calcite (flushing is one solution)

• Well Stimulation has the potential to maintain flows 

and fundamentally change the performance of 

Excelsior’s in-situ wellfield. 



Injection well Recovery well

Injection and Recovery Wells 

Diagrammatic cross-section 

through an injection and 

recovery well, showing 

schematic representation of 

fracture network.  Not to scale. 

~ 75 feet (23m) apart
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Injection well

Recovery well

Recovery well

Recovery well

Recovery well

Standard 5-spot 

pattern in plan view

Weak acid is injected into 

the fractured rock via the 

injection well. It then moves 

through the fractured rock 

below ground to the recovery 

well where it is pumped back 

to surface,  dissolving 

copper as it goes. 

~ 100 feet (30m) apart



Gas Bubble Restictions

Diagrammatic cross-section 

through an injection and 

recovery well, showing 

schematic representation of 

fracture network.  Not to scale. 
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Injection well

Recovery well

Recovery well

Recovery well

Recovery well

Standard 5-spot 

pattern in plan view

But gas bubbles form, collect 

in the fracture system and 

restrict flow.  Flushing with 

water (or neutralized 

raffinate) removes the 

bubbles but is slow. 

Well Stimulation should be a 

better alternative

Injection well

~ 75 feet apart

Recovery well



Injection well Recovery well

Well Stimulation: Step 1

~ 75 feet apart
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Diagrammatic cross-section 

through an injection and 

recovery well, showing 

schematic representation of 

fracture network.  Not to scale. 

Straddle Packers 
are set inside the 
well to isolate the 
stimulation zone



Injection well Recovery well

Well Stimulation: Step 2

~ 75 feet apart
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Diagrammatic cross-section 

through an injection and 

recovery well, showing 

schematic representation of 

fracture network.  Not to scale. 

A small injection 
tube goes inside 
the  isolated zone

Straddle Packers 
are set inside the 
well to isolate the 
stimulation zone



Injection well Recovery well

Well Stimulation: Step 3

~ 75 feet apart
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Diagrammatic cross-section 

through an injection and 

recovery well, showing 

schematic representation of 

fracture network.  Not to scale. 

High pressure fluid 
is injected to 

inflate (open-up) & 
connect fractures

A small injection 
tube goes inside 
the  isolated zone

Straddle Packers 
are set inside the 
well to isolate the 
stimulation zone

Existing fractures inflate 

(dilate or open-up) as the 

high-pressure fluid moves 

through them. 

Some fractures also grow 

and extend making more 

and better connections  

(shown in green)

All to help bubbles 

escape



The Intent of Well Stimulation

Diagrammatic cross-section 

through an injection and 

recovery well, showing 

schematic representation of 

fracture network.  Not to scale. 

Injection well Recovery well

~ 75 feet apart

BEFORE AFTER

Injection well Recovery well

~ 75 feet apart

11

To make more, 

wider and better 

connections for 

gas bubbles to 

escape



A leading engineering and environmental consulting firm, 
who are experts in hard-rock hydraulic fracture modelling, 

have been modelling well stimulation at the Gunnison 
Project.

The model uses rock strength data, fracture intensity data, 
down-hole geophysical logs and other datasets to produce 

a 3-dimensional representation of well stimulation. 

Boundaries of the four 
well-scale fracture 

models

IR_1_5474
IR_1_5408

IR_2_7800

IR_1_5270

Well Stimulation Modelling
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Aerial view of Excelsior’s existing wellfield

N

~100’



• Modelling indicates pre-existing fractures are 
stimulated in preference to creating new 
fractures (see legend: stimulated fractures are 
colored by rock type)

• Just five stimulation events inflated (dilated) 
existing fractures over a large volume in the   
5-spot pattern (3D diagram to the left)

• Additional locations down the central well, and 
in the surrounding wells, could also be 
stimulated to create a very large volume of 
inflated existing structures

• Stimulation fluids become part of the normal 
process stream thereby generating no waste 
products

Plan View (50’ grid)
3-D view centered on IR_1_5474

Legend

5-spot 
pattern

IR_1_5474

Well Stimulation Modelling

Five stimulation 
events were 

ƳƻŘŜƭŜŘ ŀǘ ϤмрлΩ 
(50m) intervals 

down the central 
well. 

TqmDilated

Dm Dilated

CauDilated

Cam Dilated

Cal Dilated

New Induced

Well location

Stimulation Point
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Commercial application
• Expected to be low capital & operating cost
• Can be undertaken by Excelsior's own employees
• Can be done as needed, where needed, as often as needed (e.g., monthly)
• Can be repeated in the same well at the same location(s), or adjacent wells

Next Steps
• Detailed planning of well stimulation trials
• Finalize EPA Permit amendment and approvals (~Q2 2023)
• Complete well stimulation trials soon after approvals
• Evaluate, optimize, commercialize

Well Stimulation
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Concord Place

Suite 300

2999 North 44th Street

Phoenix, AZ  USA, 85018

www.excelsiormining.com

Investor Relations

Shawn Westcott

604 365 6681

info@excelsiormining.com
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