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McEwen Mining Inc. – An Emerging Gold Producer 

l Andes Corporation Minera SA (ACM) is 
100% owned by McEwen Mining

l ACM 100% owns the Los Azules Copper 
Project, one of the world's largest 
undeveloped, higher-grade, open pit 
copper deposits located in Argentina, 
close to the border with Chile

l McEwen Mining owns 49% stake in the 
producing San José mine in Argentina

l The El Gallo gold mine achieved commercial 
production in January 2013.

l Fenix project is awaiting a permit to 
commence development

l Gold Bar entered production during first 
quarter of 2019

l Black Fox is a gold producing mine exploring 
and planning for expansions.

• Gold Bar Project
• Commissioning into Operations
• Deep Exploration • El Gallo Gold Mine

• Fenix Project - Permit 
Pending

• Exploration

• San José Mine
• Exploration

• Feasibility
• Permitting
• Exploration

Market Cap.*: US$572 mm

Gold
Silver-Gold  
Copper

Focus on Growth in the Americas

• Black Fox Gold Mine
• 4 Deposits
• Deep Exploration

Gold Bar, Nevada (100%)

I.1. Introduction to Andes Corporation Minera & McEwen Mining

ACM - Los Azules
Argentina (100%)

Black Fox, Timmins (100%)

El Gallo Complex, Mexico (100%)

Minera Santa Cruz JV 
Argentina  (49%)

*As at October 22, 2019



I.2. Location of the Los Azules Copper Project

The large undeveloped Los Azules Copper Project in Western Argentina is 100% owned by
McEwen Mining Inc. (MUX) through Andes Corporación Minera S.A. (ACM), an Argentina
company. The project is situated at approximately 3,500 m elevation in the Andes Mountains, in
the province of San Juan, adjacent to the border with Chile and within an area of other operating
mines and developing resources.



I.3. Overview: Los Azules Copper Project Update October 2019
This October 2019 update is to illustrate and inform of the progress made and our next steps in advancing the Los Azules Copper
Project in Western Argentina.

The first section of the project update summarises our progress with Addressing Four Challenges: Project De-Risking, Project
Engineering, Permitting and Legal Matters.

The second section describes Ten High Quality Attributes now defined at Los Azules. These Quality Attributes are in the most
part the result of our work on the Challenges since we published the PEA in 2017.

Los Azules is now proven to be a project development with superior environmental attributes (such as zero environment
discharges), excellent community attributes (such as zero community contact from linear infrastructure), and with a logical efficient
project-facility footprint in close proximity to all infrastructure, that can be environmentally rehabilitated into a landform attractive to
fauna and flora. Furthermore, in a mountain environment we have introduced faster and safer access for personnel via a new
runway suitable for large passenger aircraft, thereby eliminating arduous personnel transport on mountain roads, which can be
hazardous at night and in winter.

Our financial model for Los Azules in the 2017 PEA was conservative. We are maintaining the same attractive NPV and IRR
guidance and also note that external evaluations by copper space analysts report higher values.

The McEwen Mining strategy for Los Azules remains to advance Los Azules towards its future as a responsible, large, low cost,
long term, high quality producer and exporter of copper concentrate. During 2020 we will strive to complete the permitting
challenges and move seamlessly into the early work stages of project delivery.

A marketing presentation and an engagement plan to interest potential investors is under final preparation and will be available
from Q4 of 2019.
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II. Los Azules Update – Addressing the Four Challenges
Exploration confirmed a large copper porphyry to the Indicated resource category. Evaluations defined a viable
mining operation of approximately 36 years of ore processing commencing at 80,000 tons per day and rising
to 120,000 tons per day after 5 years. Production of a copper concentrate is proposed to be exported by
trucking through Chile, to the close proximity of the Coquimbo port to the Pacific Ocean, utilising existing
permitted concentrate exporting facilities.

The project’s milestones, completed and in progress, are illustrated in the following pages. A final investment
decision is envisaged possible during 2021.

Since completing the Los Azules 2017 PEA, the McEwen Mining team has been focussing on

Addressing the Four Challenges:

1. Project De-Risking, in particular creating solutions to linear infrastructure;

2. Project Engineering to deliver best-in-class operating, environmental and community solutions;

3. Permitting of infrastructure and preparation of the application for a Permit for Exploitation (IIA);

4. Legal Engagement to easements etc.

The outcome of our focus to these challenges is the transformation of Los Azules from an isolated, remote
copper project into one that is no longer isolated, no longer remote and now with added superior attributes,
described in the Section III of this project update.



II. Los Azules Advanced Up On the Value Curve – All Milestones Achieved
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Publication of 2017 PEA

Commenced Environment Permit

Project Engineering 

Infill Drilling 

2017

2018

2019
• PROJECT DE-RISKING
• PROJECT ENGINEERING
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Permit Power and Access Solutions  

Upgrade Pay-back Pit to Measured Category

Submit EIA (IIA) Permit

Complete 25 km Infill Drilling = Bankable Resource

Commence Early Works in Argentina & Chile

Definitive Estimate & Project Schedule

Final Investment Decision
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2021

2019-2021 FOCUS
• COMPLETE PERMITTING
• EARLY WORKS 
• INFILL DRILLING
• PRE-IMPLEMENTATION

II. Los Azules Advancing Towards a Final Investment Decision in 2021



II.1. Project De-Risking

Project de-risking at Los Azules has principally focussed to elimination of the two major challenges of isolation and remoteness
after earlier studies by consultants confirmed that the project would always be constrained by safe road access available for only 4
months per year due to snow and ice blocking two high mountain passes of up to 4,400 m altitude.

A high voltage transmission line from Argentina, proposed to follow the same access road was also vulnerable to outages during
high altitude weather events and therefore unreliable. The alternative of putting power lines underground was prohibitive due to
severe current-loss. With poor access and an inferior power supply solution, Los Azules was unlikely to move forward into
development.

The following three slides illustrate the Project De-Risking performed following the 2017 PEA for Los Azules. Later sections in this
Project Update describe Ten Quality Attributes of the Los Azules Copper Project. Several of these Quality Attributes are the
direct outcome of the Project De-Risking work performed.

Of particular note is that no rural communities in Argentina and Chile are now in direct contact with Los Azules traffic, a high priority
concern because in these communities pedestrians and school children in particular use the existing road surface as a footpath.



II.1.a. Advances in De-Risking Infrastructure at Los Azules

A runway at Los Azules, which 
eliminates travel on mountain roads, 
has been defined and confirmed by 
simulation.

A robust power transmission line 
was defined alongside the Northern 
Access Road, with straightforward 
construction and maintenance.

The Northern Access Road,
a new low altitude all year road was 
defined in Argentina and verified by 
on ground expedition.



II.1.b. Recent Advances in De-Risking Infrastructure at Los Azules

Chile Logistics Route verified, with 
98% covered by existing routes. 
Road Easements and Improvement 
Agreements in progress.

Opened a low altitude all year 
border pass direct from Los Azules 
owned land into Chile.
Presidential sign off completed.

Importing and exporting confirmed 
viable through Coquimbo in Chile, with 
existing permitted facilities only
5 hours drive from Los Azules.

PORT

MINE



II.1.c. Project De-Risking Work Planned for Completion in 2020

Pioneering the new Northern Access 
Road through to Los Azules to 
commence in early 2020.

Environmental data gathering to 
support the IIA Environmental Permit 
Application later in 2019.

Socializing the Los Azules Project 
later in 2019 with local communities 
and stakeholders for social license.



II.2. Project Engineering
Project Engineering at Los Azules has delivered superior solutions for communities, the environment, a safer and better project
facility configuration and an improved mine development plan.

The end of mining environmental rehabilitation plan has been considered when defining the project facility layout, in particular in
configuring the waste rock storage facility and the tailings storage facility.

a. Project Engineering Has Delivered Superior Solutions for Environment & Operations

Harnessing gravity was foremost in defining the processing plant facility location, the tailings storage facility layout and tailings
deposition strategy during the life of mine. This layout will increase the reliability of mineral processing operations and operational
efficiencies.

The tailings dam is configured to close-off the water catchment downstream from all upstream mining, processing, and waste
rock and tailings storage, creating a robust separation between the contacted environment and the non-contacted environment
for the Life of Mine.

b. Project Footprint Is Compact and Efficient

The mining and mineral processing facility area is compact and efficient, while all facilities are in close proximity to each other to
the mine and to all linear infrastructure.

c. Tailings Dam Closes the Water Catchment for Zero Environmental Discharge

Water management planning enables Los Azules to have zero discharges for the Life of Mine. Acid mine drainage is eliminated
from operational concerns and a future expansion of the tailings storage facility is now also considered for the case of mine life
extension.



Elevated Ore 
Processing Site 
Enables the LOM 
Gravity Deposition 
of Tailings.

Open Pit 
Mine

Coarse ore 
Overland 
Conveyor

Primary 
Crusher

Tailings 
Dam

Waste Rock 
Storage Facility. 

Tailings Storage 
Facility

CONTACTED 
ENVIRONMENT

NON-CONTACTED
ENVIRONMENT

NO CYANIDE, NO SULPHURIC ACID, NO MERCURY WILL BE USED AT LOS AZULES

Los Azules

II.2.a. Project Engineering Has Delivered Superior Solutions for Environment & Operations



II.2.b. Project Footprint Is Compact and Efficient

Tailings 

Waste Rock

Pit

Process 
Plant



II.2.c.Tailings Dam Closes the Water Catchment for Zero Environmental Discharge

Pit

Tailings

Waste Rock



II.3. Permitting
Environmental Permit Application
Submission of the Environmental Permit Application (IIA) to the San Juan Authorities is anticipated in
late 2019. The lead-consultant for the application is Ausenco of Mendoza, supported by their offices
in Lima and Santiago.
Local and international subject-matter specialists are supporting Ausenco with the IIA (such as for
seismic characterisation and tailings dam design).
With a robust submission presented in Q4 of 2019, we expect to receive the Environment Permit for
Exploitation (DIA) during Q2 of 2020.

Other Permits and Status
Runway construction operations – permit application submitted Q3 2019;
Runway construction – permit application submitted Q3 2019;
Northern Access Road – all permits received, construction commencement pending;
Chile Logistics – Agreements within Chile are in progress with an appointed legal team;
Exporting Port Facility in Coquimbo – all permits and facilities existing, term sheet under finalisation;
Border Pass Opening – all permits submitted and received.



The following pages present five maps:

A. Los Azules Copper Project Facilities Footprint Upon Owned Land

B. ACM Surface Rights & Mining Leases

C. ACM Ownership Status of Mining Leases Underlying the Los Azules Project

D. Los Azules Linear Infrastructure in Argentina & Chile

E. Argentina Federal & Provincial Glacier Protection Laws - Permafrost Distribution Map in the Area of Los Azules

II.4. Legal Solutions



The plan shows the 
extent of the owned 
land package 
(surface rights) that 
includes all of the 
lands around the 
Los Azules project 
site and extending 
west to the border 
with Chile. The limit 
of the owned lands 
is the green line.

II.4.A. Los Azules Copper Project Facilities Footprint Upon Owned Land 



II.4.B. ACM Surface Rights (Green Boundary Line) & Mining Leases (Blue Shading)
All mining concessions underlying 
the surface rights impacted by the 
Los Azules Project are owned and 
maintained current by ACM, with 
exception of the Marisa 1 mining 
concession (striped blue). This 
mining  lease underlies the camp 
and airport and its acquisition is 
agreed and being assisted by the 
San Juan mining authorities, with 
processes to be completed by end 
of 2019. 

The mining concessions shown in 
red are under application by ACM. 
These have  no tangible impact 
upon  the Los Azules Project, 
nonetheless, acquisition of these 
mining leases is in progress and 
anticipated to be closed before the 
end of 2020.

MINING 
CONCESSIONS
UNDER APPLICATION



The Mining Concession 
Marisa 1 shown in red 
outline on this plan and 
in the previous plan 
underlies ACM
owned land planned for 
the Los Azules camp 
and runway.

Acquisition of Marisa 1 
is now in final stages of 
transfer to ACM by  San 
Juan Mining Authorities. 
The reason to acquire 
Marissa 1 is to prevent 
exploration activities in 
this area from interfering 
with Los Azules 
infrastructure.

II.4.C. ACM Ownership Status of Mining Leases Underlying the Los Azules Project 

Camp

Airport



II.4.D. Los Azules Linear Infrastructure in Argentina & Chile
In Argentina, all access 
easements for roads, power 
transmission and the runway 
for Los Azules have now 
been acquired by ACM.

In Chile, three private access 
easements are in the final 
stages of legalisation and a 
Regional Road Improvement 
Agreement with the 
Coquimbo Region is under 
development to enable 
improvement of existing 
regional roads, including two 
community bypasses.



The Glacier Protection Law exists at the Federal level, with a similar complementary form
at Provincial level. The law is for the protection of glaciers and the permafrost environment
as strategic water resources and for tourism and scientific interest.

The law is well-intentioned to protect the ice glaciers and their environments. However the
anti-mining lobby are referencing this law as a means to impede responsible mine
development.

Specifically mentioned in the law is that mining and industrial development are prohibited
in the Periglacial Environment, which is defined as the area with frozen soils.
Periglacial geoforms to be protected are those that are water-bearing. These geoforms
present as solifluction features often referred to as rock glaciers.

The Los Azules Copper Project sits with an area with residual discontinuous permafrost at
higher altitudes. No permafrost is detected below 3,850 metres. Permafrost is only
considered in the Federal Glacier Law and not in San Juan’s Provincial Glacier Law.

The Los Azules Project has a facility and mine layout specifically planned with reference to
permafrost and water bearing geoforms.

Los Azules appears to comply with the Provincial Glacier Law.

Los Azules appears to comply with the Federal Glacier Law.

However it is not possible to be with full certainty when the laws, and especially the Federal
Law, have not been tested in courts.

II.4.E. Argentina Federal & Provincial Glacier Protection Laws
Permafrost Distribution MAP in the area of Los Azules

PitTailings

Waste
Rock
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Los Azules

IRR 20.1 % - Assumes 
Copper @ $3.00/ lb

NPV8% $2.2 billion

Peak Capex $2.5 billion

Capex Payback 3.6 years – from 
early higher grades 

C1 Costs $1.13/ lb
Stripping Ratio 
LOM 1 : 1

Mine Life 38 + years

Ore Throughput               
80,000 tpd 
increasing
to 120,000 tpd

Copper Tons/ 
Annum

Approx. 185,000 
tons/ annum 

III.1. Quality Attribute - The 2017 PEA Confirmed Superior Financials

High Quality Financials

Industry-Standard Capex

Rapid Capex Payback

Low Cost Production

Low Waste Stripping Ratio

Long Mine Life

Phased Implementation

World Top 25 Production



III.1. Analysts Awakening to the Quality of Los Azules

Goldman Sachs (2018)

Positives    = 

Negatives   = 

IRR = 24%

Challenges

NPV = $2.9 billion
Compelling 
Financials

Country Concerns

Remoteness

No Infrastructure



III.1. Update of the Financial Attributes for Los Azules Copper Project
The Financial Outcomes of the 2017 PEA that were shown previously were derived from a comprehensive, conservative
financial model that considered all the capital and operational costs of the mining and processing equipment,
consumables, inflation, taxation etc. The financial model inputs necessarily included estimates for the costs for
infrastructure, such as the access road, the power line, the port, tailings dam, process plant etc.

In the two years since the PEA, the cost assumptions made have been evaluated further. On-site evaluations for the
roads, power line etc. have been performed by subject matter consultants, e.g. ATC Williams for the Tailings Dam. All
the infrastructure and capital cost assumptions have been validated and adjusted in the financial model, however the
adjustments have not had any material effect upon the 2017 PEA values.

Interest rates for mining projects remain basically unchanged since 2017. The discount rate of 8% used in 2017 to
determine NPV remains valid today.

Los Azules is with minimal exposure to Argentina inflation and devaluations. All major capital items such as mining
equipment and processing plant and all mining consumables such as fuel, power, spares and explosives are priced only
in US$.

The most significant change at Los Azules is the risk profile. The concerns cited by analysts of isolation and remoteness
are no longer applicable. The country risk remains, however it is partially mitigated by project and operational logistics
through Chile. Argentina taxation remains the unpredictable variable with potential for change with minimal notice for
reasons of political expediency even if Los Azules will have a Stability Agreement. However, there are possible solutions
for mitigating this risk.



III.1. Financial Attributes of Los Azules in Context of Global Copper Market

In the 2017 PEA Los Azules was benchmarked to the global copper market with two copper industry

charts. The charts are updated each year.

The most recent charts for copper production size and copper production cost are presented in the

following two pages.

The changes between the charts in the 2017 PEA and the charts published in 2018 are minimal.

Conclusion

The planned copper production rates at Los Azules is 80,000 tons per day, increasing to 120,000 tons

per day after 5 years. Based upon 2017 World Copper Mine Production data, Los Azules will be:

A. World’s Lowest Cost Quartile Copper Producer

B. The World’s 26th Largest Copper Producer
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III.2. Quality Attribute - All-Year Road Access from Argentina and Chile

Access road from Argentina  
developed in a low altitude, 

mostly snow-free valley.

Access road from Chile 
developed in a low altitude, 
mostly snow-free valley.

Los Azules Copper ProjectLos Azules Camp
Los Azules receives approx. 500 mm 
snow per year. Rivers do not freeze. 
Road access to Los Azules can be 
easily kept open. Only the final 6 to 10 
km approaching Los Azules will need 
snow management. 



ARGENTINA

Access was a Pioneer road from 
Calingasta.

Road only open 4 months per year.

No reliable transmission line solution.

Export solution undefined, rail through 
Argentina to Atlantic port is complex, 
slow (15 km/h), has different rail 
gauges and will need major line 
maintenance.

CHILE

No access from Chile.

III.2. Road Access Infrastructure Until 2018 - Los Azules Was Isolated & Remote



ARGENTINA
All-year Northern Access (red line) 
verified, designed, all permits issued.
Los Azules Runway verified, 
designed, permitting in progress.
Robust Transmission Line (blue line) 
solution verified. Design in progress.
Potential Integration with El Pachon 
80 km to the south. Legal easement 
for  existing road connection issued.

CHILE
Border pass opened at Los Azules by 
Chile and Argentina governments.
Chile Logistics Route to exporting 
through the Pacific port of 
Coquimbo confirmed. Easements  
and agreements in progress. Port 
Term Sheet agreed, finalisation in 
progress.

III.2. 2019 Road Access - a Transforming Bi-National Infrastructure Solution for Los Azules
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III.2. Update of the New Northern Access Road from Argentina
Even if reconstructed, the existing pioneer access road into the Los Azules Copper Project from Argentina is only safely
passable for 4 months each year due to snow and ice blocking high passes along the route. The switchbacks and
excessive gradients and other dangerous zones can be mitigated but the high passes have no mitigation, apart from
tunnels. The existing route has been a significant impediment to exploration and study activities, and it disadvantages
future development.
During 2018 the Northern Access was evaluated initially by desktop, then from helicopter and culminated in a March 2019
ground-based expedition that confirmed this route logical and viable.

The Northern Access is seen on the following page. In this winter satellite image the route is seen virtually snow-free. Other
images confirm that the Northern Access is passable for all 12 months of the year. Furthermore the route presents many
other advantages:
i) Relatively low-altitude route, with no high mountain passes.

ii) Has only one river crossing, while the existing route has approx. 10 river crossings.
iii) Located on a sun-exposed, north-facing valley slope that stays snow free.
iv) Does not pass through or near-to any communities, while existing road passes through Calingasta township.

v) Facilitates the connection, construction and maintenance of the high voltage power transmission line.
vi) No noteworthy geotechnical instability observed.
vii) Road alignment preliminary design completed.
viii) Construction permits and legal easements received.

ix) Pioneer road suitable for 4WD vehicles & exploration drilling equipment, anticipated to cost approx. $6 million.



III.2. Northern Access - A New All-Year Low Altitude Road Route in Argentina

THE LOS AZULES 
COPPER PROJECT 

EXISTING ACCESS CROSSES HIGH MOUNTAIN PASSES 
AND PASSES THROUGH COMMUNITY OF CALINGASTA. 
RELIABLE ACCESS ONLY 4 MONTHS/ YEAR

NEW NORTHERN ACCESS 
ENABLES SAFE ALL-YEAR ACCESS 

ACCESS ROAD TO LOS AZULES 
DOES NOT PASS THROUGH 
ANY COMMUNITIES

CHILE ARGENTINA



CHILE

Border pass opened.

Term sheet agreed with port 
operator for concentrate 
exporting.

Ruta D-55 improved to 4-lane 
highway.

Road Section shown hatched is 
existing regional roads 
requiring a Regional Road 
Improvement Agreement. All 
drawings produced & 
engagement with authorities in 
progress.

Road Section between hatched 
area and the border with 
Argentina is three private 
landowners. Legal easement 
drawings produced & 
engagement in progress.

III.2. Update of Chile Logistics Route

THE LOS AZULES
COPPER PROJECT 

CHILE ARGENTINAPORT OF 
COQUIMBO

255 km
Mine to Port



PORT OF 
COQUIMBO

250 KM FROM LOS AZULES TO 
COQUIMBO APPROX. 5 HOURS TRAVEL

THE LOS AZULES
COPPER PROJECT 

EXISTING COPPER CONCENTRATE 
STORAGE & EXPORT FACILITIES 

CLOSEST COMMUNITY IN CHILE 
IS 80 KM FROM LOS AZULES

CHILE ARGENTINA

III.2. Chile Logistics Route for All-Year Access Defined in 2018
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CALINGASTA SUBSTATION

POWER TRANSMISSION LINE TO LOS AZULES 
FOLLOWS THE NORTHERN ACCESS ROAD.

EXISTING 500 KV 
POWER LINE

TACOTTA PHOTO 
VOLTAIC PROJECT

CONNECTION TO NATIONAL GRID 
500 KV POWER LINE AT TACOTTA

III.3. Quality Attribute - High Voltage Power Supply Route in Argentina

CHILE ARGENTINA

THE LOS AZULES
COPPER PROJECT 



118 km by road from 
Los Azules to the 
500 kV Transmission 
Line at Tacotta
Photo-Voltaic 
substation.

The proposed power 
transmission line to 
Los Azules is always 
in close proximity to 
the Los Azules 
access road.

III.3. High Voltage Power Transmission Line Connection to the National Grid



III.3. Characteristics of the High Voltage Transmission Line & Power Supply

In March 2019 a proposed high voltage power transmission line route was reviewed by on-the-ground
expedition between the Los Azules project site to the existing national 500 kV transmission line, a distance of
approx. 120 km to the east towards San Juan. The review was positive and a robust power transmission route
was confirmed to connect Los Azules directly to the Argentina National Grid.

The connection to the 500 kV powerline is the site of the 72 mW Tacotta photo-voltaic development that is
completing during Q2 of 2020. A connection at Tacotta also satisfies a requirement to have 20% of the power
for Los Azules sourced from renewable energy.

Characteristics
• Direct and shortest route between the existing 500 kV powerline and the Los Azules Copper Project.

• Valley-based, lower altitude route in close proximity to Northern Access.

• Does not cross any exposed high mountain passes.

• The highest altitude of the transmission line is the final few kilometers into the Los Azules project site.

• The route is generally on the north sun-facing valley slope and is least affected by snow and icing.

• All transmission tower sites are accessible from the Northern Access for construction and maintenance.

• No noteworthy areas of geotechnical instability observed.



III.3. Further Work on Power Sourcing

2019 to 2020 Steps for the High Voltage Transmission Line

• Applied for power transmission line easement in January 2019, awaiting receipt.

• Aerial-photogrammetry or Lidar survey by fixed-wing aircraft over a wide terrain corridor for
development of a high accuracy digital terrain model (DTM).

• Define the transmission line alignment to the DTM and optimise each transmission tower site.

• Power transmission tower type definition in consideration of potential Los Azules expansion plan.

• Site inspection and geotechnical revision of tower sites.

• Transmission line voltage and connection to the 500 kV line defined in conjunction with authorities.

• Define the contract/ term sheet for power connection and power charges.

Completion of Power Source Options Studies

• Review and conclude the power self-generation options including solar and pump storage hydro.

• Review and conclude the HVDC transmission option.



III.3. Summary
In the 2017 PEA, there 
was no defined power 
supply solution. 
Instead, four potential 
options for the power 
line transmission route 
into Los Azules were 
presented, from Chile 
and from Argentina. 

In 2019 we have 
defined a robust 
solution for the power 
connection to the 
national 500 kV 
network and the power 
transmission line route 
into Los Azules.  
The robust solution is a low altitude alignment in proximity to the new Northern Access route and therefore is 
easily accessible for both construction and maintenance activities from this route. 

Model of High Voltage Transmission Line in Proximity to the Northern Access 
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Ore Processing Site 
Enables Gravity 
Deposition of Tailings 
for LOM

Open Pit 
Mine

Coarse Ore 
Overland 
Conveyor

Primary 
Crusher

Tailings 
Dam

Waste Rock Storage 
Facility. Any Acid Mine 
Drainage Reports to 
Tailings  

Tailings Storage 
Facility

CONTACTED 
ENVIRONMENT

Mining and processing, waste rock storage and tailings storage are entirely upstream of the tailings dam.
All process water is sourced from the catchment upstream of the tailings dam and from mine pit dewatering. 
No environmental discharges proposed.
Unplanned discharge events cannot pass the catchment-closing tailings dam. 

NON-CONTACTED
ENVIRONMENT

III.4. Environmentally Secure Operations - Tailings Dam Closes the Operations Water Catchment Area



III.4. Tailings Dam Update
Progress up to October 2019
• Design Memorandum issued from ATC Williams Tailings Consultants.
• Drawings issued to support the Application for Environmental Permit (IIA).
• Water Management Plan developed and drawings produced.
• Water Balance developed, supports zero environmental discharges for Life of Mine.
• Rehabilitation Plan developed.
• Structural Geological Mapping completed.
• Water Monitoring completed.

Next Steps
• Benchmarking of proposed tailings dam and operations to industry best practice.
• Design reviewed against seismic characterisation studies.
• Developing pre-construction work scopes.



III.4. Design Framework of the Tailings Storage Facility

A trade-off study was completed in 2018 comparing various potential tailings dam sites 
defined previously and a combination of these sites for determining the preferred location for 
the Los Azules Tailings Storage Facility (TSF) . 

Conceptual designs are now completed for the preferred TSF site which has the best 
efficiency ratio (total tailings volume/ total embankment volume) compared to other sites. It 
also has a smaller footprint and catchment area.  

The conceptual design is in accordance with the International Committee on Large Dams 
(ICOLD) based upon 1 billion tons of tailings being produced over a 25 year period with an 
overall in-situ dry density of 1.50 t/m3 at the end of filling. The viability of extending the mine 
life out to 38 years resulting in a total tailings production of 1,500 Mt and associated increase 
in TSF capacity has also been assessed.

The TSF is designed as a Zero Release facility, which influences the embankment geometry 
and final height, as well as the application of seepage mitigating components. 



III.4. Features of the Tailings Storage Facility Embankment

i. A  PVC membrane liner upon concrete faced embankment dam;

ii. An upstream toe bentonite-cement slurry cut-off wall through the foundation alluvium;

iii. A 3-row grout curtain in the underlying bedrock;

iv. An up-valley tailings deposition system;

v. Internal filter/ drains;

vi. Downstream alluvium dewatering wells;

vii. No operational spillway;

viii. Environmentally responsible rehabilitation plan. 



A Geomembrane Faced Rockfill Dam (GFRD) has been defined as the preferred dam type 
given the availability of mined waste rock and its ability to withstand large earthquake loadings.

The selected geomembrane is a high elasticity PVC membrane that has been successfully 
used in dams and environments similar to Los Azules. 

The TSF embankment is envisaged to be constructed in six stages, using the downstream raise 
methodology over the initial mine life of 25 years.  

Construction of an upstream toe buttress as part of the Stage 1 starter-embankment is required 
for stability and also to assist construction purposes. 

The design also envisages foundation improvement in the sand/ gravel alluvium foundations to 
be defined after further geotechnical investigations. 

It also incorporates provision for the TSF to store two years of process water, approx. 44 Mm3

for the plant start-up and as a water resource during years of low water availability. 

The proposed closure plan for the TSF is for a rock fill and localised wetland vegetation cover 
to be similar to the surrounding environment. An open channel spillway in rock on the right 
abutment will be introduced. 

III.4. Tailings Dam Design Components & Functionalities



Contacted Mining
Environment

Non-Contacted 
Natural Environment

Concrete Face 
over a      
Zoned-Rockfill 
Embankment

6 Staged Downstream-Raises Progressively 
Increase Embankment Height and  Tailings 
Storage Capacity at Los Azules

Continuously 
Anchored 

Flexible PVC 
Membrane

III.4. Los Azules Tailings Dam - Downstream Raises & PVC Membrane



III.4. Year 1 of Mining – Commencement of Tailings Deposition  

Figure 5

Tailings 

Waste Rock

Pit



Figure 5

III.4. Year 15 of Mining and Tailings Deposition 

Tailings 

Waste Rock

Pit



Figure 5

III.4. Year 35 – Approximate Completion of Mining 

Tailings 

Waste Rock

Pit



III.4. Closed Water Catchment, Zero Discharge, All Contact Water Recirculated 

Observations

The Tailings Dam closes the catchment that
encloses all project facilities and installations.

All contacted water including water from the
waste rock storage facility and pit dewater is
recovered at the tailings dam pond and
recirculated within the catchment as process
water.

All non contacted water flows away from the
closed catchment.

There is physical separation between the
contacted and non-contacted environments.

The Los Azules Copper Project is a zero
environmental discharges project.

- the limit of the water catchment upstream
of the tailings dam embankment.

- drainage vectors.

- contacted water vectors.



III.4. Project Rehabilitation Plan – An Enduring Landform Attractive to Fauna & Flora



III.4. Summary & Benchmarking of the Los Azules Tailings Dam 

The proposed Los Azules Tailings Dam is a very similar embankment design to the tailings dam for the
Las Bambas Copper Project in the high Andes of Peru.
The dam embankment is incrementally increased in height by downstream raises where new foundation
is exposed downstream of the tailings storage and the embankment increased in height and volume.
This design is completely different to the collapsed tailings dams at Vale mines in Brazil that were
upstream raises involving embankment placed upstream and over the deposited tailings.
The Los Azules design and the flexible continuously anchored membrane are suitable for areas of high
potential seismicity. The PVC membrane proposed is by Swiss company Carpi and is probably the same
membrane to be used at the Tambola Dam in San Juan.
The cut-off diaphragm wall below the dam is also similar to that proposed at Tambola, except at Los
Azules the depth of the flexible concrete diaphragm is less deep because bedrock is encountered at
higher levels.
Rehabilitation at the end of mining is also considered and creates an enduring feature attractive to fauna
and flora that will not require any maintenance.
The final filled TSF and the rehabilitation work are all designed to ensure safety throughout construction
and operations and to be permanent.
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Tailings 
Storage 
Facility

Tailings 
Dam

Lower Elevation Tailings Storage Facility 
• Elevation 3,350 m in Year 0 
• Elevation 3,530 m in Year 25

Ore Processing Facility 
Elevation 3,750 m

Gravity Flow of Tailings
Into TSF for Life of Mine

III.5. Gravity Deposition of Tailings for Life of Mine

During the first 25 years of operations, 1 billion tons of 
tailings are deposited by gravity from the Ore Processing 
Facility into the Tailings Storage Facility (TSF). 
• Low capital cost. 
• Minimal operating and maintenance cost. 
• Upset conditions report into TSF by gravity.



III.5. Gravity Deposition of Tailings Year 1 to Year 5
Deposition from Crest of Tailings Dam Embankment.
Process Water Pond Maintained Away from Embankment



III.5. Gravity Deposition of Tailings Year 5 to Year 11
Deposition from Crest of Tailings Dam Embankment.
Process Water Pond Maintained Away from Embankment



III.5. Gravity Deposition of Tailings in Year 25
Deposition from Locations Distant from Embankment
Shallow Process Water Pond Against the Embankment 



III.5. Summary of Gravity Deposition of Mine Tailings 

Gravity deposition of tailings is possible for the life of the mine.

All natural drainage within the process facility and mining area water catchment reports by gravity
flow into the Tailings Storage Facility (TSF), from where it is recovered and used as process
water.

Any acid mine drainage from the waste rock storage facility reports by gravity into the TSF.

Water from the mine pit dewatering is pumped to a collection pond alongside the mine. From
there it is either pumped to the process water tanks or it drains by gravity into the TSF.

There exists potential to recover hydropower energy from the tailings deposition pipeline that has
a minimum of 200 metres elevation difference between the process plant facility and the TSF.
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III.6. Quality Attribute - Proven Successful Ore-Processing Facilities

Pictures Courtesy of Glencore A.G.

The Antapaccay Concentrator in Peru operates in a similar 
environment to Los Azules and processes similar ores with similar 
metallurgy, at the same throughput rate planned for Los Azules.

Antapaccay is at similar altitude to Los Azules and has been 
enhanced to operate efficiently at this altitude.

Replicating the Antapaccay plant is a logical cost-efficient  
concentrator plant implementation solution. This strategy delivers 
to Los Azules a high degree of confidence in the delivery cost, 
delivery schedule and operational performance. 



III.6. Overview of the Proposed Copper Concentrator Processing Facility

The process plant implementation strategy outlined in the 2017 PEA remains the process plant
implementation strategy in 2019.

Replicating the Antapaccay Copper Concentrator facilities developed by Glencore/ Bechtel as
the Standard Concentrator will be explored in greater detail closer to the time of project
implementation in 2020 or 2021. The Los Azules Copper Concentrator can be developed along
the lines of Antapaccay with our without the cooperation of Glencore, though obviously
cooperation is preferred.

There are many synergies and advantages to both Glencore and to McEwen Mining with this
common equipment strategy, especially given the Glencore owned El Pachon resource 80 km
to the south of Los Azules. Tangible benefits exist in training, development, operations,
maintenance and critical spares.



Pictures Courtesy of Glencore A.G.

The grinding area comprises a single 
large SAG mill feeding into two ball mills 
with completely separate process lines. 

Throughput is 80,000 tons per day.

Adding a third ball mill and process line 
will deliver a 50% throughput increment 
to 120,000 tons per day.  

III.6. Implementation Strategy = Replication of a Recent Successful Copper Concentrator



III.6. The Mine, Support Facilities, Primary Crusher and Concentrator Plant      
Are in Close Proximity and Share Infrastructure and Support Services
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III.7. Quality Attribute - Air Support Services and Runway at Los Azules

Length: 11,500 feet
Altitude: 10,800 feet



III.7. Attributes and Status of the Los Azules Runway
Attributes
• Unique site in Andes Mountains for an 11,500 feet long runway at 10,800 feet altitude

• 1 hours flight time from San Juan

• 2 km from Los Azules Accommodation Camp

• 100 seat passenger aircraft can safely operate at Los Azules from the designed runway

• Option to perform fly-in fly-out work rosters during project implementation and operations

• Safer, quicker, better, cost-effective transport for personnel, eliminating travel on mountain roads

Status
• Runway designs completed

• Legal Easements for airport runway received

• Environmental permitting (construction permit) submitted and proceeding

• Application to ANAC for permit to operate an airport at Los Azules is completed and was submitted in August 2019. 
The permit to operate is anticipated to be issued during Q4 of 2019

• Runway construction could commence as soon as 2020 summer season if both permits are received



III.7. One Hour Flight Time Between San Juan and Los Azules Copper Project



III.7. General Arrangement of Proposed Los Azules Airport Facilities

01 River Crossing
02 Heliport
03 Runway Access
04 Security Gate
05 Car Park
06 Reception
07 Airplane Parking
08 Gas Station
09 Perimeter Fence
10 Airstrip
11 Navigation Aids
12 Checkpoint



III.7. Proposed Aircraft - Lockheed Martin 100J

Aircraft Selection
• LM-100J Large 4-Engine STOL (short takeoff and landing) type aircraft selected

• 5 desktop evaluations confirmed safe takeoff, approach and go-around procedures

• 5 piloted simulations confirmed safe performance on only 3 engines

• Aircraft can be rapidly transformed between a freight and a passenger aircraft.

Aircraft Status
• Application to ANAC for permit to operate airport proceeding. Permit is to operate only the nominated 

LM-100J aircraft. 

• Air support operation and maintenance service contract option under evaluation.

• 3 year period between ordering and receiving aircraft, with some options to reduce this time.



• The LM-100J is the aircraft 
defined to be most suited for 
air support services into the 
Los Azules Copper Project.

• Capacity for up to 120 
passengers plus luggage

• One hour flying time from 
San Juan.

• Aircraft is an improved 
civilian version of the C-130 
Hercules aircraft with long 
operating history and 
exceeds 2,000,000 flight 
hours logged.

• Proven take-off and landing 
capability under “engine-out 
condition” at Los Azules.

III.7. Lockheed Martin LM-100J - Proven Short Takeoff and Landing Aircraft



III.7. LM-100J Aircraft Configured with 100 Passenger Seats



III.7. 5 Piloted Simulations Performed for LM-100J Operating at Los Azules
The Lockheed Martin Piloted Flight-Simulator uses a digital terrain model for Los Azules to generate the 
Out-the-Window scene and ensures synchronization between the Out-the-Window scene and the LM-100J 
pilot-controlled simulation.

5 simulations were performed and confirmed the desktop evaluations and the suitability of the aircraft.  

Simulator building exterior view Simulator interior



III.7. Summary of Air Support Services and Runway at Los Azules

The Los Azules runway and the air support services delivers a cost-efficient, safer and better means of
transporting personnel between Los Azules and the airport in San Juan.

A large mine in Western Argentina currently operates a bus service involving personnel travelling all day,
sleeping overnight, then starting work the following day. It is a long and uncomfortable journey often
challenged in winter even by minor snow falls on mountain roads.

An Air Service into Los Azules enables personnel to turn up at the airport dressed for work, arrive at Los
Azules one hour of flight time later and commence work. Similarly for personnel completing their shift and
reporting to the airport to return to San Juan. Personnel not only travel more safely and more quickly, but
in order to work the same number of days at site they gain two additional days at home, that would have
been formerly taken up by travelling in a bus and sleeping in the camp.
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III.8. Quality Attribute - Chile Logistics Route to Pacific Port

The Chile Logistics Route is the solution for 
importing project equipment and for the       
long-term exporting of copper concentrates. 

The proposed Chile Logistics Route is 255 km 
of roads connecting the Los Azules Copper 
Project to the Pacific Ocean port  of Coquimbo, 
in the Fourth Region of Chile. 

This route is covered as follows:

- 54% by existing National Highways.

- 29% by Regional Roads that require 
improvements.

- 17% by Private Roads that require legal 
easements.

PORT

MINE



III.8. Update of the Chile Logistics Solution for Importing and Exporting

• The route from Los Azules through to the Port of Coquimbo was defined and designed.

• The port operator, Ultramar, has agreed to a Term Sheet Agreement with Los Azules. Ultramar has unused
and permitted copper concentrate exporting facilities.

• The governments of Chile and Argentina signed for opening the international border for private use by Los
Azules.

• Private landowner agreements and associated easements are in process with the legal team. All
easements are defined and legal plans produced.

• Regional Road Improvement Agreement is in progress, with regional and national governments working
with the legal team. Design drawings are produced.



III.8. The Port of Coquimbo, an Important Facilitator for Copper Concentrate 

Coquimbo is a port receiving and 
storing copper concentrate, with  
purpose-built negative pressure 
receiving and storage buildings and with 
ship loading facilities.

The port has all permits and its facilities 
can be expanded to accept additional 
customers.

Copper concentrate facilities are 
available following Mitsui relocating its 
Mina Caserones operations to a new 
port built closer to its operations.     

A Contract Term Sheet is in progress 
with the port operator.  



III.8. Project Development Logistics at the Port of Coquimbo

Oversized and overweight cargos for the development 

and operations phases at the Los Azules Copper Project 

can be directly received into the port of Coquimbo and 

transported to Los Azules.



III.8. Project Development Logistics and the Port of Coquimbo

The project development phase requires importing many large mobile mining and processing plant 
components for transport to Los Azules.

Furthermore, mining operations need equipment spares and many consumables.

The plan for Los Azules is to use the Port of Coquimbo for the majority of importing and exporting. 



III.8. Copper Concentrate Exporting through the Port of Coquimbo
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III.8. Summary of Logistics Via Port of Coquimbo 

• Excellent portsite on Pacific Ocean, suitable for Handy and Panamax size ships.

• Existing copper concentrate receiving, storage and exporting facilities permitted and available.

• Proposed Chile Logistics Route has minimal community contact.

• 95% of the proposed logistics route is on existing roads and tracks.

• 4 to 5 hours between port and mine, making round trips possible in a single work shift.

• 3 private easements with individual landowners.

• 1 Regional Road Improvement Agreement needed with Coquimbo Regional Authority.

• Easement formation process is happening.

• Regional Road Improvement Agreement happening, with further engagement at minister level required.
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III.9. Quality Attribute - Positive Community Outcomes and Legacies
Development of the new Northern Access in Argentina and the two community bypasses in Chile ensure
that no project vehicles will need to pass through any community in Argentina or Chile. This is a vital
attribute, given that in rural communities the roadway is often used as footpath and social area and the
existing road also passes in very close proximity to community dwellings.

Los Azules will be a large employer during both project development and mine operations, inevitably
creating opportunities for employment, training and skills advancement of community residents with many
positive flow through effects from increased prosperity.

Los Azules will open an office in the Calingasta township, probably during the second half of 2020 and begin
engaging with the municipality. Community projects with the intention of making Calingasta a better place to
live, will be focussed to facilities contributing to health, wellbeing, sports and education, commencing during
the project development phase and continuing into the early operational years.

Also in Calingasta, Los Azules will form partnerships for seeding legacy business development opportunities
in accommodation and tourism, with a focus to adventure, ecological and archaeological tourism and with
the intention to help expand be cross-border tourism with Chile.



III.9. Opportunities for Suppliers and Service Providers

In addition to developing some community facilities in Calingasta, Los Azules will work with existing local 
businesses and encourage new businesses to develop into quality suppliers of consumables and reliable 
service providers for the project.  

Calingasta in particular will be encouraged and assisted where necessary to grow their local economies.

Examples of business opportunities at Los Azules include:

• Catering and camp services,

• Provision of fruits, vegetables, meats, drinks,

• Provision of building maintenance services,

• Provision of tyre maintenance services,

• Maintenance services of linear infrastructure e.g. road maintenance, transmission tower maintenance,

• Provision of building construction services,  

• Provision of transport services.



III.9. Community Legacy Project Opportunities Seeded with Contribution by Los Azules

• Legacy = Long term attributes that independently 
benefit communities. 

• Education and Environment Centres for Schools 
to open at Los Azules site. 

• Calingasta Emergency Response and Los Azules 
Induction Centre.

• Adventure Tourism, with mountain lodges and 
trails. Development of high country tourism in 
Argentina and Chile for fauna, flora, archaeology 
and areas of natural beauty. 

• Encourage and facilitate local production of 
quality fresh fruit, vegetables and meat for 
consumption at Los Azules and possible export.

• Wellbeing and Health Centre in Calingasta 
focused on children and adult health in 
conjunction with a sports centre.



III.9. Summary for Community Solutions
Contact with rural communities by project traffic is now eliminated in Argentina through the pending
development of the New Northern Access Road. This road is designed to pioneer road level, with all legal
easements and it is permitted for construction. Formation of the pioneer road as a precursor to full road
formation, will commence in early 2020.

Community contact elimination in Chile is confirmed possible by survey and the design of two minor
community by-passes, at Pejasrejas and Tulahuen. The proposed Regional Road Improvement
Agreement is now under development with the Regional Authorities and the National Government in Chile.

Socialisation of the Los Azules Copper Project to the Calingasta communities, in closest proximity to Los
Azules, will commence in late 2019 to support the IIA Permit Application and to gain the essential social
license.

Socialisation to communities in Chile is pending completion of the Regional Road Improvement
Agreement. The intention in Chile is that the authorities will develop and implement road improvements,
given that the existing roads are the property of the Chile Nation. The work will be performed substantially
to the account of Los Azules. Community interfaces will therefore be managed more effectively by the
Chile Authorities.
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III.10. Quality Attribute - Proactive, Supporting Provincial Government 



III.10. Provincial Government Overview
The Provincial Government is very pro mining:

• Strongly pushing for new mining developments in San Juan. Wants to be informed of progress with
mining developments.

• Rapid, proactive processing of permits and easements. Application from Los Azules for the DIA
(Environmental Permit for Exploitation) will take approximately 6 months to issue from time of
submission.

• Assists in resolving historical minor issues with some existing mining leases and easements to liberate
development.

• Recognises the high potential to integrate new and superior Los Azules infrastructure with other mine
developments in the area.

• Accepts logic of exporting of copper concentrates through Chile and has been supportive of opening a
frontier pass.

• Provincial Government has been indecisive with respect to mitigation of the Federal Glacier Legislation.
The upshot is that the San Juan Provincial Government is promoting mining projects and will approve
mining projects that are inevitably in conflict with the anti mining Federal “Glacier” Legislation and will be
unable to proceed.



III.10. Federal Government Overview

The Federal Government has a less consistent approach.

• Federal elections throughout 2019.

• Removed 10% tax on exports.

• Reimposed 10% export tax on all mining and agricultural exports supposedly until 2020.

• High risk of irrational short term policies.

• Wishes to see investment in mining but unable to incentivise.

• Unable to withdraw or modify the anti-mining Federal Glacial Legislation.



III.10. Brief Update of Political Situation - October 2019

Provincial elections throughout 2019.

Persistently high inflation 30% to 60%.

Persistent devaluation of currency, sometimes shock devaluations.

Currency controls imposed.

Los Azules is insulated from inflation and currency movements in Argentina because virtually
all costs and all future revenues are based in $US.

Los Azules is not immune from Argentina taxes and royalties.

A Stability Agreement for Los Azules is possible and will be recognised but the track record is
that it will not necessarily be fully honoured.
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IV. Next Steps for the Los Azules Project

• Advance the IIA Application for submission to authorities in Q4 of 2019.

• Commence the Northern Access Pioneer Road through Los Azules in Q4 of 2019.

• Socialize the Los Azules Copper Project with the Calingasta communities in Q4 2019.

• Complete the Chile Logistics Route easements and Regional Road Improvement Agreement. 

• Commence construction of the Los Azules Runway.

• Perform site evaluation works related to Glacial Legislation.

• Commence all year Winter Camp construction at Los Azules.

• Perform follow-up geotechnical work for detailed design work of the tailings dam.

• Complete a marketing audio visual presentation for Los Azules investors.
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V. Transaction Valuations are Higher for Low-Risk, High-Return Copper Assets

Los Azules = 30 billion lbs Contained Copper $0.01 / lb $0.02 / lb $0.03 / lb

Potential Valuation Transaction Range $300 million $600 million $900 million

2020 Value arrow is shifting to the right2017



In Chile, “The bi-national Logistics Route” from Los Azules to the Port of Coquimbo is now defined. As much as 98% of the
route already exists in some form, varying from National Highway to exploration tracks. Drawings are already developed, a
legal team appointed and we are obtaining the legal easements, permits and agreements. The Chile Logistics Route, when
completed, connects Los Azules by road to the Pacific Port of Coquimbo, that is already with permitted and available
concentrate exporting facilities. Concentrate trucks will generally require only 4 to 5 hours to make a one-way journey.
A runway site was identified in very close proximity to Los Azules. An aircraft with suitable attributes has been confirmed by
piloted simulations at Lockheed Martin’s facilities in USA. The associated environmental and operating permit applications
for construction and operation of an airport will be presented to authorities during Q3 of 2019. This air support service
brings Los Azules to within a 1 hour flight range of San Juan and creates an opportunity for fly in fly out work rosters.
The effect of all these infrastructure solutions means Los Azules can no longer be thought of as challenged by isolation. To
the contrary, Los Azules is now exceptionally well connected to power, land, air and sea infrastructure.
Project Engineering
The minesite and associated plant and project installations at the Los Azules site are responsibly configured for minimum
environmental impacts and maximum environment security. The processing plant site is in close proximity to the minesite
and uses gravity to advantage, with all tailings deposition and contact water drainage reporting by gravity into the tailings
storage facility. The tailings dam forms an impenetrable barrier between the contacted environment and the non contacted
environment. Site rehabilitation has been considered in all designs. The mine, tailings storage facility and waste rock
storage facility are pre-planned for rehabilitation into enduring landforms for encouraging indigenous fauna and flora.

Conclusion
2020 will see Los Azules transformed into a tangible, permitted, low-risk high-return, quality, long term copper project
ready to commence early infrastructure works and a cost efficient implementation phase.

THE LOS AZULES COPPER PROJECT 
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