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Mining at Depth 
and Transition to 
Electric Vehicles
By Peter Xavier, Vice President
Sudbury Integrated Nickel Operations, 
A Glencore Company

29 September 2022
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Forward Looking Statement
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Mining in Ontario
Highlights from Ontario Mining Association

29 September 2022
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Mining in Ontario (OMA’s State of the Ontario Mining Sector report)
Sudbury Highlights

Source: State of the Ontario Mining Sector, published by the Ontario Mining Association (OMA) in partnership with Ontario's Ministry of Northern Development, Mines, Natural Resources and Forestry
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Mining in Ontario (OMA’s State of the Ontario Mining Sector report)

Glencore Nickel Business and 
Sudbury Operations

29 September 2022
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What we do

For further information, visit www.glencore.com/who-we-are/purpose-and-values

Our diversity by geography, product and activity, maximises the value we create 

Metals and Minerals Energy Marketing

We produce and market 
a diverse range of metals 
and minerals – such as 
cobalt, copper, 
ferroalloys, nickel and 
zinc – and also market 
aluminium and iron ore 
from third parties.

We are a major producer 
and marketer of coal, 
with mines in Australia, 
Africa and South America 
– while our oil business is 
one of the leading 
marketers of crude oil, 
refined products and 
natural gas.

We physically source 
commodities and 
products from our global 
supplier base – and sell 
them to customers all 
over the world.

Recycling

We are a leading recycler 
of copper, nickel, zinc
and precious metals, 
committed to producing 
the commodities the world 
needs to advance
everyday life.

7

Our products in life
The commodities that we mine, produce and market around the world

The products we produce and 
market play an essential role in 
modern life. 

From the copper, cobalt and nickel 
powering the electric vehicle 
revolution, to the energy products 
helping keep the lights on, what we 
do touches every part of life as we 
know it.

Cobalt

Nickel

Aluminium

Zinc

Ferroalloys

OilCoal

Iron Ore

Copper

Metals and
minerals

Energy
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Glencore Nickel Assets Around the World
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Glencore is a key player in the global battery recycling market

• 2020 marked Glencore Nickel’s 30th year of processing 
secondary feed including end-of-life materials, production 
scrap and waste streams.

• In 2021, we recovered 17,900 tonnes of recycled materials 
containing 4,400 tonnes of nickel, 1,500 tonnes of cobalt and 
870 tonnes of copper.

• Glencore Nickel has a long history and is a key participant in 
battery recycling supply chains.

• Glencore treat the majority of North American Co-containing 
battery scrap materials and is also active in European and 
Asian scrap markets processing material through its Canadian, 
Norwegian and Australian facilities.

29 September 2022
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One of the world’s largest processors of secondary battery materials

Cu Co Ni

Collection & Transport

Raw Materials

Pyrometallurgical Processing

Pre-processing

Hydrometallurgical Processing
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Sudbury Integrated Nickel Operations, a Glencore Company
(Sudbury INO)
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Nickel Rim South Mine Fraser Mine Strathcona Mill Sudbury Smelter Craig Mine 
Onaping Depth Project

Site 2021 Production

Nickel Rim South 1,251,856 ore tonnes mined

Fraser Mine 608,832 ore tonnes mined

Strathcona Mill
1,817,143 ore tonnes milled
16,661 tonnes nickel in concentrate
15,675 tonnes copper in concentrate

Sudbury Smelter 74,213 tonnes nickel in matte
18,051 tonnes copper in matte

Our materials are sent to our port facilities in Quebec City, and to final destination at Glencore’s Nikkelverk refinery in Norway.

Exploration

Sustainability

29 September 2022
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Sustainability

• Highly engaged, Zero Harm culture – five 
times recipient of prestigious John T. Ryan 
Provincial Safety Award since 2013

• 1200 employees, 1,200 contractors

• ISO 14001 certified sites including Port of 
Quebec

• Indigenous Partnership - Participation 
Agreement/MoU signed with Wahnapitae, 
Atikameksheng Anishnawbek, Sagamok
Anishnawbek and Métis Nations of Ontario

• Proactive participation in various 
community initiatives and programs

• Investment of approximately $19 million 
over past 12 years

29 September 2022
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Health & Safety, Environment and 
Community

Exploration Projects
• 2022 Target Areas

Advanced Exploration
• Evaluate Moose Lake to discover a 

footwall zone and determine order of 
magnitude of mineralization system

• Maintain optionality around Norman 
West by continuing environmental 
baseline studies

Regional Exploration
• Discover new mineralizing systems on 

Glencore property by testing the Nickel 
Centre, Maple Ridge and Barnett areas

• Evaluate and prioritize life of camp 
targets through continued regional 
geophysical surveys

Project Support
• Continue to support the ODP project 

completing the definition drilling
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Fraser Mine
• The site continues to focus improving safety

through a risk- based approach.

• Nickel (Ni), Copper (Cu) operation 
producing ~0.7M tonnes/year from three
separate Mining Deposits.

• Reopened in 2010, seizing the 
opportunity to mine the high value,
narrow-vein Footwall Cu Deposit.

• Entered a partnership with Vale in
2011, to mine and process the narrow-
vein Cu resources adjacent to the
Fraser Mine Footwall Copper Deposit
(Bowtie Deposit).

• Fraser Morgan is a bulk tonnage Ni Zone
that commenced operation in 2014 and is
currently producing out of two zones (Zone
9 and 11).

29 September 2022
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Nickel Rim South Mine

29 September 2022
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World class Nickel, Copper and Precious Metal
deposit at a depth of 1,100 – 1,800 m

Achieved CAT 5 Star contamination
control award 8 years consecutively 
(2013-2021)

Recognized as safest metal mine in Ontario 2013,
2014, 2017 and 2021 – John T. Ryan Award

Investment in Ethernet backbone allows NRS to set new levels of 
production efficiency:

Ventilation on-demand
Energy use management
Remote, surface operator infrastructure contributing to improved
safety performance
Real-time tracking of key performance indicators, promoting continuous     
improvement
Battery electric equipment used at site

15
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NRSE (Nickel Rim South Extension)
Project Status

• Glencore and Vale collaboratively continue to 
examine a 50-50 Joint Venture

• 3 parallel work streams underway: Legal term 
sheet, Technical studies, JV Operational design

NRS

24N

Deep Cu

~2350L New Ore and 
Waste Handling 
Infrastructure

Victor

1660L 
Underground  
Cooling Plant

Deep Cu Shop

24N Satellite Shop

Strathcona Mill
• The concentrator can treat up to 2.8M

tonnes / year of high Nickel and Copper
bearing ore and recycled by products, and has
a flexible flow sheet to allow it to effectively
process multiple combinations of feed
materials.

• Mineral selectivity is a concentrator’s capability
to separate different mineral types efficiently.

• Innovative metallurgy and flexible operations, 
able to produce high quality concentrates from 
high and low grade ores and recycled materials.

• World class tailings and water treatment facility

• Over 98% recycled water use

• Coarse tailings are returned to the mines for 
backfill

29 September 2022
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Own Ore
Nickel Rim Nickel

Nickel Rim Copper
Fraser Copper 

Fraser Morgan Nickel
Craig Nickel

Custom Ore

Classified Tails 
Sales

NRS
Fraser Mine

Outside Glencore

Nickel 
Concentrate

Sudbury Smelter

11% Nickel
4% Copper
Co + PGM’s

Copper 
Concentrate

Horne Smelter

32% Copper
0.5% Nickel

PGM’s
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Sudbury Smelter

• The hub of Glencore nickel sulphide business

• Processing various regional and international third 
party feeds

• As an international hub, we operate to world-
class standards: CCME, ICMM, Work Bank, WHO, 
European Commission, International Maritime 
organization, USEPA

• We also operate with the knowledge that our 
production metals (Ni, Cu and Co) are integral to 
the continued development of green technology

• We operate in collaboration with our key 
community  stakeholders

29 September 2022
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Own Concentrate
Sudbury
Raglan

Custom 
Concentrates

Secondaries
Reverts

Sludge/Residues
Petro-refinery Catalysts

Batteries

Nickel Matte
Nikkelverk Refinery

55% Nickel
18% Copper
Co + PGM’s

Sulphuric Acid
Norfalco

+300 ktpa

Slag

Process Gas Project (PGP) 
Phase I & II - Full project 
completed in Q2 2021

Project Benefits:
• Reduce Ground Level Concentration 

of SO2, Ni, Cd and Co & total SO2 
emissions

• Improved hygiene in aisle 
• Reduced production losses (less 

control periods in aisle)
• Reduced particulate & metals (mixing 

station; matte gran wet gas)

PGP/PEP Highlights

• Particulate Emission project 
(PEP) – project completed in 
Q 3 2021

Project Benefits:
◦ Reduced emissions of particulate 

and metals contained (i.e. Ni, Cd 
and Co) Improved hygiene in aisle 

◦ Supports commercial recycling 
business
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Technology and Innovation
Our Future Mines

29 September 2022
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Diesel-less Real-time Digital 
Smart

Continuous 
Automated 
Operations

Mine Designed 
for Depth

Agile Ecosystem Concentrate 
along the path

Zero Emission Real Time
Information

Maximized
Asset 

Utilization

Safe, Efficient 
Mining

Industry 
Collaboration

Minimize 
Waste

Generation

Completely Electric 
Mines

Fully integrated digital 
operations

management

Leveraging Step 
Change in Mining 

Technology

Engineering out Deep 
Mining Challenges

Working with our 
peers to develop 

solutions

Reduce our 
environmental 

footprint

Our Future Mines

Sustainably Designing for Depth
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Craig Mine 
Onaping Depth Project

Project Overview:
• Leveraging the existing Craig Mine Infrastructure and 

building a winze from the 1200 to the 2630 Level.

Mineral Resource:
• Indicated @ 15.2M tonnes 
• Inferred @ 0.3M tonnes

Project Team Study:
• Project approval in December 2017.
• Tram from the Craig Shaft to the Onaping Depth 1200L 

Winze Collar.
• Raisebored and slashed to 7.2m diameter from 1200L to 

1915L. Blind sink below 1915L.
• 16MW Refrigeration Plant at 1915L.
• First ore in 2024.

Historical 
Onaping Mine Craig Mine

1915L

Main
Zone

Southeast 
Zone

Onaping 
Depth 
Winze
1200L

Refrigeration
Plant

CN Tower for scale (550m high)

Craig Mine 
Onaping Depth Project

2022-09-29
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Onaping Depth Project - Battery Electric - Benefits

Diesel Battery Electric

Ventilation 300 m3/s 180 m3/s

RAR Diameter 5.0 m 3.8 m

Refrigeration BAC = 19.2 MWr
CSC = 25.3 MWr

BAC = 14.6 MWr
CSC = 19.6 MWr

Ventilation Fan 
Power

10,900 kWe 6,100 kWe

25

-40%

-24%

-31%

-44%

Eliminated:

• Return Air Ventilation Ramp
• Fresh Air Raise
• (3) Ventilation Fans
• (5) Ore Passes (replaced w/ 

battery electric haul trucks 
regenerating power down 
ramp

Annual GHG reductions :

 1.7Mm³ Natural Gas
 2.2ML Diesel Fuel
 76GWhr electricity
 12,120t GHG CO2e Emissions

Diesel Heat Load per 
Unit (kWt)

BEV Heat Load per 
Unit (kWt)

8yd LHD 362 124
40t Haul Truck 456 150

Epiroc Suite of Primary Equipment
26

• Fleet meets our duty and operational simulated requirements
• Epiroc scores high on safety, design and testing of the entire battery system 
• Offer large capacity batteries
• Uses standard CCS charging protocol 
• Battery swap system
• Universal & compatible

25
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MacLean Utility Fleet
27

• Scores high on safety, design and testing of the entire battery system 
• Uses standard CCS charging protocol 
• Battery supplier same as Kovatera
• Onboard charging

Kovatera Carriers

28

• Scores high on safety, design and testing of the entire battery system
• Uses standard CCS charging protocol 
• Batteries supplier same as MacLean
• Onboard charging
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Batteries

Northvolt – Epiroc Suite Xalt – MacLean and Kovatera

• Both have on board battery management systems (BMS)
• Both have integrated cooling systems
• Both have safety systems built into the design
• Both use Lithium-Ion technology

Future Evaluation and Considerations - BEV Mine Design

30

• Take advantage of re-generation

• Battery swapping vs batteries stay in vehicle

• Charging strategy (fixed vs opportunity, duration and range anxiety)

• Charger sizes

• Charging management systems

• Parking and charging locations

• Machine productivity as in vehicle charging time is unavailable time

• Operator impact on battery effectiveness

• Machine and battery maintenance

• Emergency response plans
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Craig Mine – Onaping Depth Project
“Designed for Depth” video

Thank you
For further information, visit:
www.glencore.ca/sudburyino

29 September 2022
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