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Life Matters Most

Behind every L3
life, there are B
many others. SAFE

L p J

1. HIRA Critical Controls

d
- . . .
—HH 574 new engineered systems, equipment and passive
barriers to strengthen our risk management

processes have been defined and are being verified.

/\ 2. Critical Risk Management

>43,500 CRM Verifications since implementation in 2022

3. Leadership in the Field

g &
>34,500 interactions since implementation in 2022
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Vale North Atlantic




Investing in
Onta riO Over the last 14 years,

total investment:

$6 . 9 B Capital Investments

Vale is proud to call Ontario home — $32.8
investing in safe, responsible, and §25 OB operating Expenses Billion
sustainable mining that contributes
to a strong Canadian economy.

Employment Legacy:

We are proud to provide stable, well-paying jobs in the
communities where we operate, employing a team of
dedicated, high-performing people.

@ Vale directly Average salary @
employed:
81.5%

in labour income over 4'432 more than the $617M
the past 14 years people inCi
: provincial average

In total wages

1



We produce the high-quality
products the world needs

30-45 kt* 10-20 kt*

2023 Production Budget

(finished product)
Nickel 60kt 141kt
Copper 79kt 95kt

Copper CI;iff
Nickel Refinery

*Annual production ranges




The Energy Transition




Nickel demand is projected to exceed supply due to
increase in EV sales

mitckel Primary Demand Outlook’ CAGR
(2021-30)
Bl High Value

B Batteries
B Stainless Steel

3%
‘ 3.2 22%
29 Passenger EV Sales (million cars) 44
2.8 : 06
0.6 0.6 Il BEV
- o o PHEV
' 22 38
14
3% 10
:
3 3
2022E 2023k 2025k 2030k
2021 2022E 2023E 2027E 2030E
High Value Batteries Stainless Steel
+ Minimal growth « EV sales set to grow 42% year-  Stainless steel production set to grow
expected in the long over-year in 2023 and at a 7% year-over-year in 2023 due to
run with short term CAGR of 24% from 21 to ‘30 panq_emic recovery and capacity /7~ \ A Ni-rich EV battery requires
cowth driven b « Main drivers of growth is the additions. - - ] D _ : _ 2 i
gapacity additioxrzs adoption rate of electric vehicles * In the long-term urbanization will still 40 - 60 kg of nickel vs. 1 -2 kg for ICE2 vehicles
and the preference towards Ni- play a key role in nickel demand with
rich chemistries growth in austenitic stainless steel.

Note 1: Excludes SS scrap consumption, but includes battery recycling VVA L E

Note 2: Non-EV includes stationary storage which is primarily LFP battery chemistry
Source: Vale BM Marketing




VVALE

Sourcing low-carbon nickel will be critical to fulfill the
decarbonization objectives of electric vehicles

Lifetime CO2 emissions for passenger cars®

g CO,/km 0 50 100 150
i | | i
Diesel
O O EV emissions

largely impacted by

EV:
Ni from NPI nickel production
route
0 0 EV:
60 A] 5 O A} Conventional
of CO2 emissions of CO2 emissions route
on heavy-duty EV on passenger EV
manufacturing comes manufacturing comes Bl Car manufacturing [ Tank to Wheel (Use Phase)

from the battery’ from the battery’ _ _

B -of which: Nickel Well to Tank (Use Phase)

The raw materials are the highest contributor to the carbon footprint of an EV. If battery materials are

sourced from poor ESG performers, the value gained from converting to EVs diminishes.

Note 1: Including all upstream emissions from raw material extraction to the OEM, including logistics. 2Estimated assuming 75 kg of Ni in battery and EU-28 grid mix (41% 9
hydrocarbon in 2020).
Source: McKinsey, Trafigura



Capital Projects
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Nickel Production

Estimated LOM
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Victor / Nickel Rim South Ext
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Capital Projects

Copper Production

Project Stage

Expected Start-up
Date

CCM 3

28 Nickel Production 29| Copper Production
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Creighton Phase 5

Nickel Production

Estimated LOM

Cluster

29
Cu

N

Copper Production

Project Stage

Expected Start-up
Date

28 Nickel Production 29

Ni_ Cu
. Estimated LOM =
Al =S

@ Cluster k;‘

CCM 4

Copper Production

Project Stage

Expected Start-up
Date

S
28

Ni
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F00

Nickel Production

Estimated LOM

Cluster

CCM Pit

29
Cu

Copper Production

X=) Project Stage

Expected Start-up

Legend

Date Pit Design Outline

@ Cluster C';

28 | Nickel Production (29
Ni Cu
. Estimated LOM o
== >0
2 =

Stobie Pit

Copper Production

Project Stage

Expected Start-up
Date

Note: Projects are subject to approval. Stages of development, estimated production and expected start-up date are indicative figures and subject to change as the project study progress. ' Definitive Feasibility Study. 2 Pre-Feasibility

Studly.




Creighton Phase 5: Going deeper

Scope

e Extend mine from 8590 level to 9760 level via ramp.

* Infrastructure which includes ventilation, workshops and cooling plant
e BEV fleet (with innovative teleremote capabilities)

* 13 trucks, 6 scoops, 6 jumbos, 3 production drills and 40 ancillary units

Schedule:
* Work has begun and project completion expected by 2031

* First production starting in 2028

Annual Production increase
 Nickel: 15 kt to 30 kt
* Copper: 14 kt to 25 kt

Investment
* USS1.1Bin project capex

Benefits

* CO, emissions reduced by approx. 30%

* All electric mine improves working conditions Phase 5 - Below 8590 level

« Additional ~150 full time jobs generated for the local economy, ~150 direct
contractors during construction




Exploration

» Sudbury presents high-potential for discovery of small to medium size polymetallic deposits above

1000m despite significant historical exploration
=" Large areas of unexplored prospective geology above 3000m totaling >50km? have potential to
host significant high-value polymetallic deposits (>20kt Ni/a of production)

Our strategy
* Near Mines ¢ <1000m * <3000m * Right Cost

(B SIC, <100m to drillhole |
[ 1] SIC, >100m to drillhole
B CuNi>3%

- Property Boundary

i -== Underexplored

-

. - Y
1 o
SRR VX —surface
= ¢ -
< ‘_ 4 Yoy, — -1000m
5 _r ‘, ——
=F 3 =
£ %;—-2000m
1 .- 1 "Ny ‘r s M7 N, (  Tmmam '
i - — -3000M




Reducing costs is key to unlocking the full potential of our operations

Our local suppliers and contractors are an integral part of our business. Ensuring we are executing our
projects and producing nickel in a cost-effective manner will allow us to generate the cash that we need
to fund our ore replacement and growth projects which are critical to our future operations.

Industry C1 Cash Cost (net of by-products) + Sustaining Capital Comparison

i

(000" $/t Ni)

Bl 1 aterite H Sulphide » Our mines are getting deeper
and further away from the
shaft

Our footprint is wide, and our
infrastructure is aging

Inflation and the cost of
doing business is increasing
production costs

Vale - Ontario

e Current Unit Cost, including sustaining, is $24,000 USD / tonne of Nickel, current LME
Nickel price range is $22,000 to $24,000 USD / tonne of Nickel

T All-in unit cash cost of sales represent the cost to produce 1 tonne of nickel less by-product credit plus sustaining capital investments.
Vale UCC and production Base Metals Strategy and Planning.C1 cash cost + sustaining competitors: 2020 Woodmac




A Leader In
Responsible Mining




Currently a leader in
low-carbon emissions

Nickel Operations (Scope 1 & 2)1
2020 finished Nickel, Mtonne CO,/tonne Ni cont.

30 -

Voisey'’s Bay/

20 4 Long Harbour

Sudbury

/7

, I

0 170 340 510

Sulfide

Cumulative production of Nickel (in thousand tonnes)

Our Climate Change Targets
Reduce GHG emissions

* Scope1&2by33% by 2030

* Net zero Scope 1&2 by 2050
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Long-term commitment to reduce SO, and GHG emissions

As we continue to invest in solutions & technologies to secure our future & reduce our
emissions, we are proud of our accomplishments to date.

SO, Emission Reductions in Ontario
Tonnes of SO,

40 battery I 'Eﬁ

oo - ‘ I e vehicles U/G
= , | in Sudbury

2000 -+
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Maintaining the momentum to continue to reduce our
emissions

Reaching our sustainability targets will require substantial capital investments.

CC Nickel Refinery SO, scrubber

* Cost: CAD $186M

* Timeline: 2023 - 2026

» Goal: Bring SO2 levels down to 100
micrograms(ug) per m3




Finding new opportunities through Circular Mining (Waste-

to-Value)

We are seizing opportunities to transform typical waste we have generated to value while
reducing legacy environmental footprint.

Black mass (battery recycling)

* Trialing the recycling of spent battery
material (black mass) to return it to the EV
ecosystem.

* Using nickel rich battery materials and
integrating the process within our existing
flowsheet.

Tailings, Slag and Waste Piles

* Extracting material from Sudbury’s tailings,
slag and waste piles.
* Vale has the potential to recover metal

Mining &
from our waste to expand our production by e

Activities

decades.



Circular mining (Waste-to-Value)

ananananananananan

Investments

MIRARCO at Laurentian University — C$875,000 over five years to support a new industrial
research chair in biomining and bioremediation

University of Toronto - C$1.6 million to power sustainable mining solutions and foster
Canadian skills and talent.



Copper Cliff Mine
Complex
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Copper Cliff Mine Property — Mineral Resources Mineral Reserves:
Longitudinal Section: Looking West

2KM —m/@m™—m— s - mm—--—-—m—me———e e e e

CCM Sandplant

South Shaft North Shaft

710 720 725 740 790-810 N 830 860 865 880 120 - 175 191
Kelly Lake /\AA

_R\J Lﬂ\u P \\\}()ﬁ b’
o U
3400 (
(] N A '
4000 L
B o CCM Complex r,-a
e - Mining in Copper Cliff has been on-going since the late
:ER\HH Measured 1800’5
//‘H neeatse - Current North and South Shafts Sunk in late 1960’s to
NN o 4150’ depth
" - South Mine shaft placed on care and maintenance in 2009 0
o TP~ Mining in 12 distinct orebodies across a 12km strike length t
] ‘il . Stoping ranges from 350’ below surface to over 5000’ o

- 640 Full time employees " VALE



Copper Cliff Mine Property — Mineral Resources Mineral Reserves:
Longitudinal Section: Looking West
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CCM Phase 1 Expansion

S950M CAD capital project

Full refurbishment of south shaft

New production and service Hoists

15,000’ lateral devel / 15,000’ vertical devel
New surface FAR and RAR fan stations
Additional 5 diesel trucks and will grow to 10.

2000

191

ft
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Ventilation
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Updates to Ontario Regulations




Update to Elemental Carbon Exposure

Ontario @ - The regulatory amendments will come into force on July 1, 2023, and others in effect

on September 1, 2023, to allow employers time to comply.
_ | - Ontario’s allowable level of exposure to harmful substances from diesel exhaust in
E:;:rﬁi:]“‘:::dsﬁrg New Rules to underground mines will now be the most protective in North America.
- Effective September 1, 2023, the new exposure limit will be a time-weighted average
Changes will reduce exposure to harmful i | tal b £ not th 0.12 mill bi i f
chemicals and allow robots to detect exposure to elemental carbon of not more than 0.12 milligrams per cubic metre o
hazards air, instead of 0.4 milligrams per cubic metre of air based on total carbon.

April 11, 2023

NEWS RELEASE

Effective Sept 1, 2023

183.2 Where diesel-powered equipment is operated in an underground mine, the time-weighted average
exposure of a worker to elemental carbon shall not be more than 0.12 milligrams per cubic metre of air.




Decisions on Path to Reduced Emissions

Replace Existing BEV / Higher
Equipment Tier Engines

Modify Existing Conversions
Equipment (BEV / Tier X)

Time

Traditional
ICE
operation

Mine Re-
Design to
Reduce Equip#




Decisions on Path to Reduced Emissions

Time

Traditional
ICE
operation

Replace Existing
Equipment

Modify EXxisting
Equipment

BEV / Higher
Tier Engines

Conversions
(BEV / Tier X)

DPF

0rt

P
High Capital

e

Hlb r:’h .d.I
Potential retiability
concei!

Low Capital




Phase 1

CCMN MINE DPF TIMELINE

= All CCMMN prime movers are fitted with DPFs

= Redpath to have installed DPFs on their 3

haulage trucks.

= Note continuing personal samples will be taken
to ensure effectiveness

100% of CCMN prime
movers are fitted with
Mammoth, OEM Tier
4 final or Johnson
Matthey DPFs.
Graders are fitted with
Mammoth (253) and
OEM Tier 4 final
(936). 027 Water truck
is scheduled for
Mammoth install prior
to September 1 2023.
Redpath filters are
ordered, to be
installed upon arrival.

|ﬁ|
o

August 1,
2023

Test DPFs or other
equipment solutions
for Material handling,
personnel carriers
and Shotcrete
personnel, as these
are the Segs
identified as over the

new OEL at CCMN.

0
[ ]

L
September

1, 2023

November 1,

Phaszse 2

» REG 854
Team to
assign
Toyota/Kubota
testing of
DPFs.

Trial DPFi Toyota
solution.
Evaluate test
results from 539
scoop fitted with
J.M MCRT DPF.
Test MCRT DPF
on support

and boom trucks.

Y
[ )

-y

2023

I.f"'““-.

equipment, bolters

|
A

2023

Phase 3

= Installation and trial of DPF filters on the remaining
applicable fleet. Application will be based on the
recommendations from the DFPM Central Team that
includes Occ health, Ventilation, Maintenance and

Senior leadership.

Evaluate DPF trial
results performed
by stakeholders, to
determine best
solution for each
application.

December 1,

Installation on the fleet
based on tral results
and recommendations
from the DPM team.

January 1,
2024

Current Fleet:
- 9 Trucks with DPF (Mammoth)
- 12 Scoops

- 1 Tier 4 with DPF

- 1 BEV

- 2 JM MCRT Filter

- 9 Tier 3 with Mammoth DPF
- 1 Grader with DPF
- 1 Water Truck



COPPER CLIFF SOUTH MINE DPF TIMELINE

Phase 1
+ All prime movers have DPF filters

installed (except the 2 new haulage

trucks)

« 2 new haulage trucks, parts ordered.

Phase 2

» installation on

impactful secondary

support equipment

» Parts ordered

Phase 3

« Installation and trial of DPF filters on the remaining
applicable fleet. Application will be based on the
recommendations from the DPM Central Team that includes
Occ health, Ventilation, Maintenance and Senior leadership.

« Depending on trial of battery electric utility equipment, our
vision is to move towards personnel carriers and small utility
equipment with battery powered units & expand as

technology advances.

r-—-——y——

v 100% of Vale
primary LHD's

v' 80% of Vale
Haulage trucks

v' |dentification and
labelling of
CANMET equipped
equipment

.
{

\
N

Week of
August 21st,
2023

)

v 100% of Vale
primary LHDs

v 100% of Vale
Haulage trucks

/‘\|
J

NO\}ember "
2023

b"
Sept 1, 2023

v' 100% of Vale
boom trucks

v' 100% of Vale's
fuel trucks

v 100% of Vale's
water truck

v 100% of
graders

v" Trial of a DPF

Installation of DPF on
the fleet based on trial
results and
recommendations from
the DPM team

Trial battery electric
solution for small Utility
equipment

solution for

small Utility

equipment
)
KJ” LY

November 15,
December 1, 2024

2023

Current Fleet:
- 5 Trucks with DPF (Mammoth)
- 6 Scoops

- 2 Tier 4 with DPF

- 1 BEV
- 3 Tier 3 with Mammoth DPF

- 1 Emulsion Loader BEV
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Copper Cliff Mine Property — Mineral Resources Mineral
Reserves
Longitudinal Section: Looking West

2kKM

Town of Copper Cliff ccm sandplant

South Shaft North Shaft
710 720 725 740 PHASE 2 790-810 830 850 86 865 880 89 900 114 120 175 191
Kelly Lake FEL I” _ - / E
e .
0 - D
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= J I\ P
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2000 L
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3400 L

\

o L w PHASE 3
i FEL Il
Looking W est PHASE 4
FEL Il tr-.-a‘_’ r-.iB
- Probable CCM complex Phase 2 CCM complex Phase 3
N Measured - S300M CAD Capital - $600M CAD Capital CCM Complex Phase IV
Indicated - Z0,000’ Lateral Devel - 15’000’ Lateral Dev - SSOOM CAD Capltal
] e - 3.5Mtons - 14M tons - 30,000 Lateral Dev
Mined - Fresh and Return Vent - Trade off on Mining Method 10M tons
omineiabase ke SYStEMS . Uses North Shaft - Trade off on ore movement

B c-momeeove-  Rail to existing crusher - Uses South Shaft




Millions Ore Tonnes

2.5

2.0

15

10

0.5

CC Mine 2021 Life of Mine Plan - Ore Production

Feeds

North
Shaft

7

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

@ CCM North

1CC Mine Phase 3 (Project)

7

Feeds

South
Shaft

//

MMNMIN

N\

2032 2033 2034 2035 2036 20537 2038 2039 2040 2041 2042 2043 2044 2045

B CCM South (Phase 1)

74 CC Mine Phase 4 (Project)




Innovation will be key In seizing this opportunity

Intelligent

« Ubiquitous LTE and fiber optic
access enabling new technologies

e Seismicity and environment
manage through advanced sensing
=) and design techniques

* iROC (integrated Remote
Operation Center) visualizing and

managing conflict along all

processes

Safe

* Mechanize all high exposure
processes

‘\ ¥ A * Fully Autonomous Fleet removing
‘ - people from risk environment

« Collision Avoidance making sure
that everyone gets home safe

arging unit conditions

- * Use of drones & robots in high-risk

Sustainable Bioleaching pyrrhotite

Battery electric and advanced

ventilation controls reducing

ventilation constraint and enabling >
deeper mine. —

Ore sorting leveraged to reduce ",
mine waste, improving head grade

Biomining increasing recovery and
minimizing tailings outputs

Stable and Reliable

Continuous development process
to increase production stability

Alternatives material movement
to minimize use of trucks haulage

Mechanical Cutter

VVALE



Thank you!

VVALE
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