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IN THIS ISSUE

Building the
Mine of Tomorrow

he future of mining is no longer defined solely by the
resources beneath the earth—it is shaped by the technolo-
gies, infrastructure and sustainability strategies that determine
how those resources are extracted. In this issue, Skillings
Mining Review explores the innovations transform-
ing modern mining.

Our cover stories examine three key pillars of this transforma-
tion. We begin with predictive maintenance, where artificial
intelligence, Industrial Internet of Things (IloT) technologies
and real-time analytics are helping operators improve equip-
ment reliability and reduce unplanned downtime. We then
explore the rise of private LTE and 5G networks, showing how
secure, low-latency connectivity is enabling autonomous
operations, remote control centres and data-driven deci-
sion-making. Finally, we examine the evolution of tailings

management, where dry-stack technologies, water recovery and
stricter regulatory standards are redefining environmental stew-

ardship and operational resilience.

Together, these stories highlight a broader industry shift.
Success is no longer measured only by tonnes mined or costs
reduced, but by how effectively companies integrate digital
innovation with responsible resource management. As energy
efficiency, water stewardship and sustainability become central
to mining strategy, the organisations that embrace these
changes will be best positioned to lead the next generation of
resource development.
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CONTRACT MINING IN TRANSITION

AngloGold Ashanti and Perenti Redefine
Operations at Ghana's Iduapriem Mine

AngloGold Ashanti and Perenti have agreed on a structured transition at Ghana's Iduapriem Gold Mine,
extending mining services while transferring fleet ownership. The agreement reflects how contract mining is
evolving beyond service delivery into a strategy for capital efficiency and operational resilience.

q ngloGold Ashanti and Perenti's
frican Mining Services (AMS),
through the AMAX joint venture, will

continue surface mining at the
Iduapriem Gold Mine for approxi-
mately six months from 17 July 2026
under a contract extension valued
at A$95 million.

As part of the agreement, Anglo-
Gold Ashanti will acquire most of the
AMS-owned mining fleet, generating
an estimated A$30-40 million in

proceeds for Perenti. The transaction
ensures uninterrupted operations
while enabling Perenti to redeploy
capital into future projects.

Industry Perspective

The Iduapriem agreement high-
lights a broader shift in contract
mining. Instead of simply ending

service contracts, miners and contrac-

tors are increasingly structuring
transitions to optimise assets and
improve capital allocation. As mining

"MODERN CONTRACT MINING IS
increasingly defined by capital
efficiency, operational continuity and
strategic flexibility."

companies seek greater flexibility and
governments encourage more
sustainable project development,
fleet transfers and structured hando-
vers are likely to become an increas-
ingly important feature of contract
mining worldwide.

~ Chevron

‘because you asked
about blodlesel

Rajani Modiyani, one of Chevron’s leading experts
in the mining sector, answered eight pressing
guestions from owners and managers in the
industry. Scan the QR code for the full Q&A.

go to the source
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JAPAN'S SEABED DISCOVERY BOOSTS RARE

EARTH STRATEGY

Japan has confirmed that heavy rare earths dominate a
deep-sea deposit near Minamitori Island, strengthening its
strategy to diversify critical mineral supplies and reduce
reliance on China ahead of planned seabed mining trials. The
deposit is believed to contain valuable elements used in
high-performance magnets for electric vehicles, wind
turbines and defence technologies. If commercially viable,
the discovery could reshape long-term supply chains for
critical minerals and reinforce Japan's resource se-

curity ambitions.

ENERVOXA EYES
INDIA'S RARE
EARTH PROCESSING
EXPANSION

Canadian clean technology
company Enervoxa plans to
invest US$250-350 million in
arare earth processing
facility in eastern India that
will recover critical minerals
from aluminium red mud.

OBITUARY

LLOYD C. O'NEILL JR.
(JULY 2026)

A respected member of
Michigan's mining communi-
ty, Lloyd C. O'Neill Jr. is
remembered for his lifelong
connection to the region's
iron ore industry. His
dedication to the mining
profession and the commu-
nities it sustained leaves a
lasting legacy among
colleagues and generations
of mining families

the mills and mines

of Pennsylvania.

MESABI METALLICS
LAUNCHES ELECTRIC
IRON MINING

Mesabi Metallics has begun
iron ore mining in Minnesota
using a cable-electric
Komatsu PC7000-11 excava-
tor, marking one of the first
deployments of its kind in
the US. The milestone
supports the company's
next-generation DR-grade
iron ore project and signals
growing adoption of electri-
fied mining equipment to
improve efficiency and
reduce diesel dependence.
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FENIX CLEARS
KEY HURDLE FOR
BEEBYN-W10 MINE

Fenix Resources has secured
regulatory and environmen-
tal approvals for the Bee-
byn-W10 iron ore mine in
Western Australia's Weld
Range. The project is
expected to begin mining
this quarter, supporting the
ramp-up of the Beebyn Hub
to 6 Mtpa by FY2028 and
strengthening the company's
long-term iron ore

growth strategy.

INDIA'S SWARNAGIRI
GOLD MINE GETS NEW
IDENTITY

India's first private-sector
gold mine has been officially
renamed Swarnagiri Gold
Mine, replacing its former
Jonnagiri name. The move
strengthens the project's
national identity as commer-
cial gold production expands
and supports India’s efforts
to boost do-

mestic gold mining

EPC GROUPE WINS
SENEGAL GOLD MINE
CONTRACT

EPC Groupe has secured a
€23 million three-year
explosives and blasting
contract for the Boto Gold
Mine in Senegal. The
agreement includes mobile
explosives manufacturing
units, technical blasting
services and digital solutions,
supporting efficient produc-
tion at one of West Africa’s
key emerging gold projects.

INDIA AND MYANMAR
DEEPEN RARE EARTH
PARTNERSHIP

India and Myanmar are
strengthening cooperation
on rare earth mining as New
Delhi seeks to diversify
critical mineral supplies
beyond China. The partner-
ship reflects growing
regional efforts to secure
resilient supply chains for
clean energy and advanced
manufacturing industries.

SWEDEN ELEVATES CRITICAL MINERALS TO
SECURITY PRIORITY

Sweden has designated critical mineral and rare earth mining
as a national security priority, accelerating mine permitting
and investment to strengthen European supply chains and
reduce dependence on Chinese imports.



BHP's Record Iron Ore Output Strengthens

Its Long-Term Copper Strategy

BHP ended FY2026 with record iron ore production while maintaining
approximately 2 million tonnes of annual copper output for the second
consecutive year. The results reinforce the miner's strategy of using its

high-margin iron ore business to finance long-term growth in copper, a
commodity central to electrification and digital infrastructure.

HP's Western Australia Iron Ore

(WAIO) operations produced a
record 291.2 million tonnes 100%
basis) during FY2026, supported by
strong operational performance and
higher realised iron ore prices. The
company expects FY2027 production
to remain robust at 286-298 million
tonnes, underpinned by the recently
approved Ministers North project.
While China's steel sector remains
under pressure, BHP's Pilbara
operations continue to demonstrate

the resilience of large, low-cost iron
ore assets capable of generating

Don't settle for less,
GET the whole package

CR Powered by Epiroc is your trusted one-stop shop for cast lips, GET,
wear protection and GET loss detection technology. Having all you need
in one place—allied with our boots-on-the-ground approach to customer
service and global supply chain strategically positioned—ensures supply
is continuous and inventory is kept up to date.

For a complete solution in cast lips, GET, wear protection and GET loss

detection, let's start the conversation.

consistent cash flow through
commodity cycles.

Copper Shapes the Next Growth
Phase

BHP produced around 2 million
tonnes of copper for the second
consecutive year but has guided for
lower FY2027 output as declining ore
grades at Escondida and operational
challenges at Carrapateena weigh on
production. Despite the short-term
decline, the company continues to
advance major copper growth
projects in Chile, South Australia,
Arizona and Argentina, reflecting
confidence in long-term demand
driven by electrification, renewable
energy and Al-enabled infrastructure.

C.

" Powered by Epiroc
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SOLSTICE EXTENDS
NANADIE COPPER-
GOLD DISCOVERY

Solstice Minerals has
reported a 629.1 m cop-
per-gold intercept at its
Nanadie project in Western
Australia, confirming
mineralisation well beyond
the current resource. The
results strengthen the
project's potential for a
significant resource expan-
sion and reinforce Nanadie
as a promising emerging
copper-gold development in
a key Australian min-

ing jurisdiction
CALIFORNIA'S
'LITHIUM VALLEY"
STRENGTHENS U.S.
SUPPLY OUTLOOK

California's Salton Sea could
contain 3.4 million tonnes of
lithium, enough to produce
an estimated 375 million EV
batteries. The resource
highlights the growing
strategic potential of geo-
thermal lithium extraction to
strengthen U.S. critical
mineral supply chains. If
commercially scaled, the
project could reduce import
dependence and support the
expanding electric vehicle
and energy

storage industries.

ESS AND JUNIPER
ADVANGCE SODIUM-
ION STORAGE

ESS and Juniper Energy have
signed a framework agree-
ment to deploy more than
500 MWh of sodium-ion
energy storage systems,
beginning with an 80 MWh
project in California. The
partnership highlights
growing momentum for
non-lithium battery technol-
ogies in grid-scale

energy storage.

U.S. COAL
ASSESSMENT
HIGHLIGHTS VAST
FEDERAL RESERVES

A new U.S. Geological
Survey assessment esti-
mates that coal beneath
federally managed lands
could meet the nation's
current consumption needs
for at least 600 years. The
findings reinforce coal's
continued strategic role in
U.S. energy security and
future resource planning,
even as the energy transi-
tion accelerates.

GERMANY TIGHTENS
OVERSIGHT OF
STRATEGIC MAGNET
DEAL

Germany is expected to
impose conditions on Energy
Fuels' US$1.9 billion acquisi-
tion of magnet manufacturer
VAG, reflecting growing
scrutiny of critical minerals
and advanced manufactur-
ing assets. The move under-
scores how rare earth
magnet production is
increasingly viewed as a
strategic national security
priority across

Western economies

COSTA RICA REOPENS
DEBATE ON CRUCITAS
GOLD MINE

Costa Rica is reconsidering
its long-standing ban on
open-pit mining through
proposals to revive the Cruci-
tas gold project, amid rising
illegal mining and growing
demand for critical mineral
investment. The debate
underscores the complex
balance between environ-
mental protection, resource
security and eco-

nomic development.
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NEW U.S. TARIFFS
RAISE TRADE RISKS
FOR MINING SUPPLY
CHAINS

The United States has
imposed new 10% and 12.5%
tariffs on imports from 60
trading partners, citing
concerns over forced labour
in global supply chains.
While critical minerals
remain exempt, the meas-
ures could increase trade
uncertainty for mining
equipment, metals process-
ing and international
mineral supply chains

CHILE PROBES WATER
DISCHARGE AT LOS
PELAMBRES MINE

Chile's environmental regula-
tor has launched an investi-
gation into a controlled
water discharge at Antofa-
gasta's Los Pelambres copper
mine following severe
rainfall and landslides. The
incident highlights increas-
ing regulatory scrutiny of
water management and
climate resilience at major
mining operations.

USA RARE EARTH
EXPANDS EUROPEAN
PROCESSING
FOOTPRINT

Snippet: USA Rare Earth has
agreed to acquire a 13.6%
stake in French rare earth
processor Carester, strength-
ening transatlantic collabora-
tion in rare earth separation
and processing. The partner-
ship supports efforts by the
U.S. and Europe to diversify
critical mineral supply
chains and reduce depend-
ence on Chinese pro-
cessing capacity.

INDIA'S IRON ORE
OUTPUT JUMPS 17% IN
FIRST HALF

India produced 184 million
tonnes of iron ore in the first
half of 2026, a 17% year-on-
year increase, driven by
strong domestic steel
demand and higher output
from leading miners. The
growth reinforces India's
position as a key global iron
ore supplier while support-
ing expanding steel produc-
tion and infrastruc-

ture development.

NEDBANK BACKS
$500 MILLION GOLD
MINE FINANCING

South Africa's Nedbank has
underwritten a US$500
million credit facility for
AngloGold Ashanti's Geita
gold mine in Tanzania—one
of the largest mining finance
transactions arranged by the
bank. The deal secures
near-term funding for the
operation and highlights the
growing role of African
financial institutions in
financing major mining
projects across the continent
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MINING INVESTMENT

Peru's Permitting Reform Signals a New
Investment Race in Latin American Mining

Peru's proposed reforms to
accelerate environmental permit-
ting for mining projects reflect a
broader global race to attract critical
mineral investment. While faster
approvals could unlock billions of
dollars in planned projects, maintain-
ing environmental integrity and
community trust will remain essential
to long-term project success. Permit-
ting Becomes a Com-

petitive Advantage

For mining companies, the time
required to secure environmental
approvals is increasingly becoming as
important as ore grade, infrastructure
and project economics. In July, the
Peruvian government announced
plans to streamline environmental
permitting and accelerate approvals
for mining investments, positioning
regulatory efficiency as a key driver of
future economic growth.

The proposed reforms are intend-
ed to unlock Peru's approximately
US$64 billion mining investment pipe-
line, one of the largest in Latin
America. As the world's third-largest
copper producer, Peru is seeking to
reinforce its position at a time when
demand for copper and other critical
minerals continues to grow, driven by
electrification, renewable energy
expansion and digital infrastruc-
ture development.
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_PERU

Balancing Speed with Regulatory
Confidence

Lengthy permitting processes
remain one of the mining industry's
most significant development chal-
lenges, often delaying project con-
struction and increasing capital costs.
Peru's proposed reforms seek to
shorten administrative timelines
while improving investment certainty
for project developers.

However, regulatory efficiency
alone cannot resolve one of the
sector's most persistent risks—social
conflict. Mining projects in Peru have
historically faced opposition from
local communities over concerns
related to water resources, environ-
mental impacts and land use.

THE GLOBAL
competition for
mining investment
increasingly begins
with permitting - not
production.

Industry observers note that faster
approvals must be accompanied by
transparent environmental assess-
ments and meaningful stakeholder

engagement to preserve public
confidence and reduce project risk.
For investors and operators, permit-
ting reform delivers value only when
speed is matched by regulatory
credibility and long-term so-

cial acceptance.

Part of a Global Policy Shift

Peru's initiative reflects a broader
international trend as governments
compete to attract investment in
critical minerals. Across major mining
jurisdictions, policymakers are
reviewing permitting systems to
reduce approval timelines whilemain-
taining environmental safeguards.

As competition for copper and
other energy-transition metals
intensifies, permitting has evolved
from an administrative requirement
into a strategic policy instrument
capable of influencing where global
mining capital is invested. Jurisdic-
tions that can combine efficient
regulation with predictable govern-
ance are increasingly viewed as more
attractive destinations for long-term
mining projects.

Industry Outlook

Peru's proposed permitting
reforms highlight an important shift
in global mining policy: investment
competitiveness is now determined
not only by geological potential but
also by the efficiency, transparency
and credibility of regulatory systems.
If implemented effectively, the
reforms could strengthen Peru's
position as one of the world's leading
mining jurisdictions while supporting
the timely development of critical
mineral projects. Their long-term
success, however, will depend on
achieving a careful balance between
faster project approvals, robust
environmental oversight and endur-
ing community trust.



July's Resource Updates
Reinforce the Search for
Long-Life Assets

Resource updates released in July underline a clear industry trend:
exploration investment remains concentrated on expanding long-life
copper and gold assets. Rather than pursuing greenfield discoveries
alone, miners are increasingly focused on growing existing deposits that
can support future production and improve project economics.

uly's exploration results reflected a

disciplined approach to resource
growth. In Cote d'Ivoire, Resolute
Mining expanded the Mineral Re-
source Estimate at its 100%-owned
ABC Project to more than 3.0 million
ounces of contained gold following an
extensive drilling programme. Most
of the resource lies within 250 metres
of surface, supporting further techni-

MRC

RECRUITING

cal studies and future devel-
opment planning.

In the UK, Strategic Minerals
secured approval to expand drilling at
its Redmoor tungsten-tin-copper
project in Cornwall, enabling what
the company describes as the coun-
try's largest continuous surface
diamond drilling campaign this

century. The programme is expected
to improve confidence in the project's
mineral inventory and future devel-
opment options.

Meanwhile, exploration activity
also accelerated in Western Austral-
ia's Pilbara region, where drilling
programmes advanced at polymetal-
lic projects targeting platinum group
metals, copper, nickel and zinc.

Industry Perspective

The latest exploration updates
suggest that miners are prioritising
resource expansion around estab-
lished discoveries rather than relying
solely on new greenfield finds.
Expanding existing resources can
shorten development timelines,
improve project economics and
reduce geological risk.
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India's Scientific Mine
Closure Initiative

Sets a New Benchmark for Post-Mining Land Use

India has announced the scientific closure of 42 coal mines under its new AAROH initiative, marking a significant shift in
how mine closure is integrated into environmental restoration and community development.

WORDS BY SALINI KRISHNAN // DATA BY SKILLINGS RESEARCH

For decades, mine closure in many
parts of the world focused primar-
ily on securing abandoned workings
and meeting regulatory obligations.
India's latest initiative represents a
broader approach. Released by the
Ministry of Coal, the AAROH - Annual
Report on Mine Closure documents
the scientific closure of 42 coal mines,
the first such nationwide effort since
Independence carried out under
approved mine closure plans. The
report highlights ecological restora-
tion, sustainable post-mining land use
and community-focused rehabilita-
tion designed to return former mining
areas to productive use.

The initiative is supported by a
suite of mine closure frameworks,
including RECLAIM for community
engagement, L.I.V.E.S. for sustainable
land repurposing and SUVIKALP, a
decision-support tool that evaluates
post-mining land-use options. Togeth-
er, these frameworks move mine
closure beyond compliance towards

SKILLINGS.NET | AUGUST 2026

long-term environmental and so-
cio-economic value creation.

Mine Closure Becomes Part of the
Mining Lifecycle

As environmental expectations
evolve, mine closure is increasingly
being planned alongside mine
development rather than after
production ends. Progressive recla-
mation, biodiversity restoration and
future land-use planning are becom-
ing integral to project design, helping
operators reduce long-term liabilities
while improving environmen-
tal performance.

India's programme also includes an
implementation agreement with
Germany's GIZ to strengthen technical
cooperation on sustainable mine
closure, reflecting growing interna-
tional collaboration in post-mining
rehabilitation. Alongside the AAROH
launch, the Ministry highlighted
initiatives such as Coal NEER water
projects and skill-development

programmes under the Revised Jharia
Master Plan, demonstrating a broader
focus on community outcomes.

A Model for the Global Mining
Industry

Mine closure has become one of
the defining ESG challenges for
mining companies worldwide.
Investors, regulators and communi-
ties increasingly expect former mine
sites to deliver environmental recov-
ery and new economic opportunities
long after extraction has ceased.

India's experience demonstrates
that successful closure requires more
than engineering solutions. It de-
pends on integrating ecological
restoration, stakeholder participation
and long-term land-use planning into
the mining lifecycle. As more mature
coal operations approach the end of
production, scientifically planned
closure programmes are likely to
become a benchmark for responsible
resource development.



HALCOR PRODUCTS

Copper tubes with or without lining or
industrial insulation for applications in:

Drinking water and heating
networks

Underfloor heating and cooling

Gas and medical distribution
networks gases

Cooling and air conditioning systems
Solar energy applications

Various industrial applications

The copper segment of ElvalHalcor S.A. is
composed of six subsidiaries and seven
associates/joint ventures, based in Greece,
Belgium, Bulgaria, Romania and Turkey,
while it operates a total of five production
plants in Greece, Bulgaria and Turkey.

The copper segment of ElvalHalcor S.A.
develops and distributes a wide range of
products, including copper and copper-al-
loy rolled and extruded products with
Halcor being the sole producer of copper
tubes in Greece. High quality in production

HALCOR IS THE COPPER TUBES DIVISION OF ELVALHALCOR S.A. AND
TOGETHER WITH FOUR MORE COMPANIES FORM THE COPPER SEGMENT OF

ELVALHALCOR S.A. THAT SPECIALIZES IN THE PRODUCTION, PROCESSING
AND MARKETING OF COPPER AND COPPER ALLOYS PRODUCTS WITH DYNAMIC
COMMERCIAL PRESENCE IN THE EUROPEAN AND GLOBAL MARKETS. FOR
MORE THAN 80 YEARS, HALCOR HAS BEEN OFFERING INNOVATIVE AND
ADDED-VALUE SOLUTIONS THAT MEET CONTEMPORARY CLIENT DEMANDS IN
FIELDS, SUCH AS PLUMBING, HVAC&R, RENEWABLE ENERGY, ARCHITECTURE,
ENGINEERING AND INDUSTRIAL PRODUCTION.

is achieved through strict controls applied
throughout the production process. With
a consistent quality focus, the company
implements an ISO 9001:2015 Certified
Quality Management System and leverages
high technologies and expert staff.

As aresult of the Group’s strategic invest-
ments in research & development, Halcor
is recognized as one of the leading copper
producers globally, setting new standards
in copper processing. The company main-
tains a consistent focus on quality and

environmental protection and a strong
commitment to the principles of sus-
tainable development. In this context,
all production facilities in the Group’s
plants leverage advanced technologies to
bring in the market innovative products
that are energy efficient and environmen-
tally friendly.

For more information, please visit our web-
site www.halcor.com
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Mine Electrification
Moves Beyond Pilot Projects

Mine electrification is entering a new phase as mining companies
move from small-scale trials to fleet-wide deployment. Driven by
decarbonisation targets, lower operating costs and advances in
battery technology, electrification is becoming a core operational
strategy rather than an experimental initiative.

WORDS BY CHARLES PITTS // DATA BY SKILLINGS RESEARCH

or much of the past decade,

battery-electric mining equipment
was largely confined to pilot pro-
grammes and underground trials.
Today, the industry is witnessing a
fundamental shift. Major miners are
integrating battery-electric haul
trucks, loaders and support equip-
ment into long-term mine plans,
while equipment manufacturers are
expanding commercial production
and charging infrastructure.

The transition is being driven by
more than climate commitments.
Rising fuel costs, stricter emissions
regulations and the need to improve
energy efficiency are making electrifi-
cation an increasingly attractive
business decision. For underground
mines, battery-electric equipment
also reduces ventilation require-
ments, lowering one of the largest
operating costs associated
with deep mining.

Investment Accelerates Across the
Industry

Mining companies including BHP,
Rio Tinto, Fortescue, Vale and Anglo
American have continued to expand
electrification programmes across
surface and underground operations.

Equipment manufacturers such as
Caterpillar, Komatsu, Sandvik and
Epiroc are developing larger bat-
tery-electric fleets while investing in
fast-charging systems, battery man-
agement technologies and auton-
omous operation.
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The focus has also shifted from
individual machines to integrated
energy ecosystems. Mine planners are
increasingly evaluating renewable
power generation, battery storage,
charging infrastructure and digital
energy management as interconnect-
ed components of future mining
operations.This systems-based
approach is helping operators assess
how electrification can improve
productivity while reducing both
operating costs and green-
house gas emissions.

MINE
electrification is no
longer a technology
trial—it is becoming
a core business
strategy.

Challenges Remain

Despite strong momentum,
widespread electrification continues
to face practical challenges. Battery
performance in demanding operating
conditions, charging infrastructure,
electricity availability and the signifi-
cant capital investment required for
fleet replacement remain important
considerations.

For large open-pit operations,
diesel-powered ultra-class haul trucks
still dominate production, although
several manufacturers are progress-

WHY IT MATTERS

Electrification is reshaping mine
planning beyond emissions reduc-
tion. Companies that successfully
integrate battery-electric fleets, re-
newable energy andintelligent energy
management are likely to improve
operational efficiency while strength-
ening their long-term environmental
performance and competitiveness.

ing battery-electric and hybrid
prototypes. Industry observers expect
fleet replacement to occur gradually
as technology matures and support-
ing infrastructure expands.Rather
than replacing conventional equip-
ment overnight, most miners are
adopting phased electrification
strategies aligned with normal asset
replacement cycles.

Industry Outlook

Mine electrification has evolved
from an environmental initiative into
a strategic business priority. Compa-
nies are increasingly viewing electri-
fied fleets as a pathway to lower
operating costs, improved energy
efficiency and enhanced opera-
tional resilience.

As battery technologies mature
and renewable power becomes more
accessible, electrification is expected
to become a defining characteristic of
the next generation of mines, influ-
encing equipment procurement,
mine design and long-term in-
vestment decisions.
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FloLevel Technologies offers a range of Level & Density products designed to provide continuous process
feedback on mineral recovery efficiency to allow for automatic control of the Flotation Cell. The FloLevel
Array is the first dedicated “self-cleaning” instrument designed for the Flotation process to remove clay and
scale buildup automatically.

Process feedback from the FloLevel Array allows the DCS to control aeration flow rate, adjustment of dart
valve, optimisation of solids concentration, and adjustment of frother flow rate for the flotation circuit.

FloLevel Technologies Pty Ltd Phone: +61 (3) 9872 3141

[
info@flo-level.com.au | www.flo-level.com Instrumining PIOLeVEl TeChIIOlogles



PREDICTIVE MAINTENANCE HAS

- BECOME ONE OF THE MINING
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FROM SENSOR TO SOLUTION

HOW PREDICTIVE MAINTENANCE WORKS

Predictive maintenance connects equipment, data and intelligence to detect issues early,
helping teams act before failures occur.

O -0 -6 -0 -0 -0 -0 -0
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Heavy equipment Sensors capture On-board systems Encrypted data is Data is stored, Algorithms learn The system calculates Actionable alerts
operates in thousands of data process data in securely transmitted organized and patterns and detect the remaining useful trigger work orders
demanding points every real time and filter to the cloud visualized inr anomalies to life (RUL) and to reselve issues
conditions across second. critical informatien, platform. advanced analytics. predict failures. failure probability. before impact
the Pilbara. and failures
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q 7 Detect issues early and 7 Service only when
. avoid costly breakdowns. &iﬁ;: maintenance is needed.

Across the Pilbara, the world's largest iron ore

operations are changing one of mining's oldest
practices. Maintenance is no longer driven by fixed

schedules or reactive repairs—it is increasingly guided
by real-time data and predictive intelligence. As mining

companies pursue higher productivity, lower operat-
ing costs and greater operational resilience, equip-

ment reliability has become a strategic business
priority rather than simply an engi-
neering function.

This transformation is being enabled
by the convergence of Industrial Internet
of Things (IloT) technologies, advanced
analytics and artificial intelligence. By
continuously monitoring the condition

of critical assets, predictive mainte-
nance allows operators to anticipate
equipment failures before they occur,
reducing costly downtime while
improving maintenance planning and
asset utilisation.

For leading Pilbara producers such
as BHP, Rio Tinto and Fortescue,
predictive maintenance is no longer an

LOWER COSTS |

CREATION

‘ 65%

RUL

MAINTENANCE
SCHEDULING

PLANNED

FAILURE PROBABILITY
L REPAIR

IMPROVED SAFETY |

EXTEND ASSET LIFE
Optimize performance
and extend the life of
critical components.

MAXIMUM PRODUCTION

@

emerging technology—it is becoming an essential
capability for maintaining competitiveness in one of the
world's most demanding mining environments.

IMPROVE SAFETY
Reduce unexpected failures
and create safer work
envirenments.

=X

B

From Scheduled Maintenance to Predictive Intelli-
gence

For decades, maintenance strategies were based on
operating hours or fixed service intervals. While preven-
tive maintenance reduced unexpected failures com-
pared with reactive repairs, it often resulted in unneces-
sary servicing or failed to identify developing faults
between scheduled inspections.

Today, that approach is rapidly giving way to predic-
tive maintenance. Instead of relying on assumptions
about equipment condition, mining companies are using
IIoT sensors, real-time telemetry and machine learning
algorithms to monitor asset health continuously. By
detecting early signs of wear or mechanical stress,
maintenance teams can intervene before minor issues
develop into major failures.

The shift is particularly significant in the Pilbara,
where vast fleets of haul trucks, excavators, crushers
and rail systems operate around the clock. In these
capital-intensive operations, the failure of a single

Skillings
MINING

Review



18

BEYOND THE DASHBOARD

HOW Al IS TRANSFORMING MINE
MAINTENANCE

Predictive maintenance has transformed how mining companies
monitor equipment health, but the next phase of digitalisation
goes beyond detecting faults. Artificial intelligence is increas-
ingly helping maintenance teams predict failures, prioritise
repairs and optimise maintenance schedules before equipment
performance is affected.

By analysing data from haul trucks, shovels, crushers and pro-
cessing plants, Al can identify subtle patterns that conventional
monitoring systems may overlook. Combined with historical
maintenance records, these insights enable engineers to es-
timate a component's Remaining Useful Life (RUL) and plan
interventions with greater precision.

The technology is also becoming integrated with enterprise
resource planning (ERP) systems, allowing maintenance activities
to align with spare parts availability, workforce scheduling and
production targets. Some mining companies are also exploring
digital twin technology—virtual models of physical assets that
simulate equipment performance and evaluate maintenance
scenarios before work begins.

As automation expands across the mining sector, Al-powered
maintenance is expected to play an increasingly strategic role.
By turning operational data into predictive intelligence, mining
companies can improve asset reliability, reduce unplanned
downtime and strengthen the resilience of increasingly complex
mining operations.

SKILLINGS.NET | AUGUST 2026

critical asset can disrupt production, delay shipments and

increase operating costs. Predictive maintenance therefore
enables companies to improve reliability while supporting
uninterrupted production.

Data Is Reshaping Maintenance

The effectiveness of predictive maintenance lies in its
ability to transform operational data into actionable
insights. Sensors embedded throughout mining equipment
continuously monitor vibration, temperature, oil quality,
hydraulic pressure and other performance indicators. This
information is processed through edge computing devices
and cloud-based analytics platforms, where machine
learning models identify patterns that may indicate
developing faults.

Rather than reacting to failures, maintenance teams
receive early warnings and can schedule repairs based on
the actual condition of equipment. This improves mainte-
nance planning, reduces unnecessary interventions and
extends the service life of high-value assets.

Mining companies implementing predictive mainte-
nance programmes are reporting reductions in unplanned
downtime of between 30% and 50%, while maintenance
costs have fallen by as much as 40%. Improved equipment
availability also enhances production reliability, helping
operators maximise the performance of increasingly
automated mining systems.

Maintenance Becomes a Strategic Asset

The benefits of predictive maintenance are already
evident across the Pilbara's leading iron ore producers.
BHP has integrated predictive analytics with cloud-based
monitoring and mobile maintenance tools to improve
asset reliability, reporting significant reductions in un-
planned downtime and annual maintenance savings. Rio
Tinto combines predictive monitoring with autonomous
haulage systems and remote operations centres to

Mining Digital Mainte-

Company

nance Strategy

Key Technologies

Reported Business Impact

Cloud-based lloT sensors, Al 35% reduction in

predictive mainte- | analytics, cloud unplanned downtime and
BHP nance integrated platforms approximately US$50 mil-

with mobile main- lion in annual maintenance

tenance tools savings

Autonomous oper- | Autonomous haul- | Improved fleet reliability,
Rio Tinto ations supported age, predictive rail | increased asset availability

by predictive asset | monitoring, remote | and more efficient mainte-

monitoring operations centre nance planning

Digital fleet man- Fleet monitoring Enhanced equipment relia-
Fortes- agement integrat- | systems, predictive | bility, reduced operational
cue ed with automation | analytics, autono- interruptions and improved

technologies mous equipment maintenance efficiency




THE EVOLUTION OF MINE MAINTENANCE

FROM REACTIVE REPAIRS TO AUTONOMOUS RELIABILITY

Mining maintenance has evolved through five stages. Today, predictive technologies are

driving a new era of reliability, efficiency and value creation.

REACTIVE PREVENTIVE
Repair After Failure Fixed Schedule

CONDITION-BASED
Monitor & Respond

PREDICTIVE AUTONOMOUS
Predict & Prevent Self-Optimizing

Maintenance is performed
at set intervals regardless
of actual condition.

Equipment care is taken
after a failure, Unplanned
and costly.

Real-time monitoring of equipment
condition to detect issues and
respond as needed.

Integrated systems autonomously
plan, schedule and execute
maintenance.

Al and machine learning predict
failures before they occur,
enabling proactive action.

KEY CHARACTERISTICS KEY CHARACTERISTICS

* Scheduled maintenance

KEY CHARACTERISTICS

* Unplanned downtime

* High repair costs * Replaces components ¢ Early fault detection

* Safety risks * Unnecessary servicing

» Production losses = Higher maintenance costs

PRIMARY GOAL PRIMARY GOAL PRIMARY GOAL
Restore @ Reduce Maximize
Operations Failures Equipment

strengthen fleet performance, while Fortescue continues
to expand digital fleet management and automation
technologies across its operations.

These initiatives reflect a broader industry shift.
Maintenance is no longer viewed simply as an operational
cost but as a strategic capability that directly influences
productivity, safety and financial performance. By inte-
grating predictive intelligence into day-to-day operations,
mining companies are improving asset utilisation while
building more resilient and efficient production systems.

As mining enters an increasingly autonomous and
data-driven era, predictive maintenance is becoming far
more than a technology upgrade. It represents a funda-
mental shift in how mining companies manage risk,
optimise capital-intensive assets and sustain long-term
operational performance.

For the Pilbara's major producers, the competitive
advantage no longer lies solely beneath the ground-—it also
depends on the intelligence applied above it.

The mines that lead the next generation of productivity
will not simply extract ore more efficiently; they will
predict, prevent and optimise every critical asset across
the mining value chain. In that future, equipment reliabili-
ty will be measured not by how quickly failures are
repaired, but by how effectively they are prevented.

+ Continuous condition monitoring

= Better maintenance planning

= Reduced unnecessary work

KEY CHARACTERISTICS

* Al-driven decision making

* Automated work execution

* End-to-end (E2E) closed-loop
+ Continuous optimization

+ Minimal human intervention

KEY CHARACTERISTICS
¢ Failure prediction

¢ Optimized maintenance timing
s Lower downtime

¢+ Reduced maintenance costs

* Extended asset life

PRIMARY GOAL PRIMARY GOAL
l Increase Optimize
™ | X Reliability

We have long supported the region’s mining industry
by providing safe, reliable and competitively priced
electricity. In 2021, half of the energy we provide to all
of our customers will come from renewable sources.

Together, we power northeastern Minnesota's
economy.

. W minnesota power

AN ALLETE COMPANY

EnergyForward
SO00

mnpower.com/EnergyForward
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THE COPPER SUPPLY CRUNCH

BHP's Escondida warning signals a structural
shift in the world's most strategic metal

For years, the mining industry has focused on whether copper supply could keep pace with
accelerating demand from electrification, renewable energy and digital infrastructure. July
may have provided an early answer. When BHP lowered its FY2027 copper production guidance
because of declining ore grades at Escondida—the world's largest copper mine—it did more than
revise production forecasts. It highlighted a structural challenge confronting the global copper
industry: maintaining supply from ageing Tier-1 assets is becoming increasingly difficult.

Copper remains the backbone of
electrification, renewable energy,
artificial intelligence infrastructure
and expanding power networks.
While demand continues to strength-
en, recent developments suggest that
sustaining supply is becoming
increasingly difficult. BHP expects
FY2027 copper production to decline
to 1.65-1.80 million tonnes, down
from 1.95 million tonnes in FY2026,
primarily because of declining ore
grades at Escondida.

The next copper short-
age may be driven

less by rising demand
than by the growing
challenge of sustaining
production from ageing
Tier-1 mines.

Lower ore grades mean more rock
must be mined and processed to
produce the same amount of copper,
increasing energy consumption,
water use and operating costs. The
challenge extends beyond
a single mine.

Chile's state-owned producer
Codelco also expects limited produc-
tion growth as it modernises ageing
operations, reinforcing concerns that
mature copper assets are becoming
harder and more expen-
sive to sustain.

SKILLINGS.NET | AUGUST 2026

The industry's response is already
changing. Mining companies are
directing more capital towards
brownfield expansions, concentrator
upgrades and ore recovery technolo-
gies that extend the life of existing
operations. At the same time, permit-
ting delays and rising development

Key Intelligence Strategic Implication

BHP reduced FY2027 cop-
per production guidance

Declining ore grades are emerging as a
structural supply constraint.

costs are making new greenfield
projects slower and more complex to
deliver. For mining executives and
investors, BHP's revised guidance is
more than a company update—it is an
early indicator of a structural shift in
global copper supply.

As the energy transition acceler-
ates, the industry's
competitive advantage
will increasingly depend
on maximising produc-

Codelco expects limited

production growth capital to sustain output.

Mature copper assets require increasing

tion from existing
world-class assets while
bringing the next genera-

Brownfield investment is

Extending existing mines has become

tion of copper projects
online fast enough to
avoid future

accelerating more attractive than relying solely on
new discoveries

Longer permitting Future copper supply will depend on faster

timelines project execution and regulatory certainty.

supply shortages.




Cadillac Targets C$363M IPO as
Canada's Mining Listings Rebound

Gold explorer Cadillac Mines is seeking up to C$363 million (US$258 mil-
lion) through a Toronto Stock Exchange (TSX) initial public offering, add-
ing momentum to Canada's recovering mining equity market as investor
appetite for precious metals strengthens.

Cadillac Mines, chaired by mining

veteran Pierre Lassonde and
backed by major gold producer
Agnico Eagle Mines, has filed a
preliminary prospectus for an IPO
that combines a treasury share
offering with the sale of existing
shares by current investors.

The company plans to list on the

TSX, subject to regulatory approval.

The proposed offering reflects
renewed confidence in Canada's
capital markets after a subdued

period for new listings. Strong gold
prices and growing investor interest
in exploration companies have
revived fundraising activity, with
mining firms leading the rebound in
equity issuances.

According to TMX Group data,
Canadian IPO activity has accelerated
sharply in 2026, supported by
favourable commodity markets and
improving investor sentiment.
Cadillac's flagship assets include the

historic Kerr-Addison gold project in
Ontario, one of Canada's largest
past-producing gold mines, alongside
exploration properties along the
prolific Cadillac-Larder Lake Break, a
renowned gold-bearing geological
structure extending across Ontario
and Quebec. The company also holds
the Geminid nickel project, broaden-
ing its exposure to critical minerals.

The IPO underscores a broader
trend in which exploration companies
are seeking to capitalise on stronger
precious metals markets to fund
resource expansion and pro-
ject development.

For investors, the success of
Cadillac's listing will serve as another
indicator of the mining sector's ability
to attract fresh capital amid favoura-
ble commodity fundamentals.

INDUSTRIAL GENERA
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L CONTRACTOR

Millwrighting « Ironwork « Piping + Concrete + Carpentry - Masonry
Pile Driving + Boilermaking + Electrical - Demolition + Design/Build

crmeyer.com | 800.236.6650

Skillings
MINING
Review

21



22

BEYOND THE MINE

Why the Future of Mining Will Be
Decided by Geopolitics, Not Geology

For decades, mining companies competed to discover the world's richest deposits.
Today, governments are reshaping supply chains, critical minerals have become
strategic assets, and political decisions increasingly determine where investment
flows. In the new era of mining, geopolitical certainty is becoming as valuable as

geological potential.

WORDS BY SALINI KRISHNAN // DATA BY SKILLINGS RESEARCH

ining was once defined by three

factors: geology, economics and
infrastructure.Today, a fourth factor
has emerged—geopolitics.Critical
minerals have become essential to
energy security, advanced manufac-
turing and defence, prompting
governments to intervene through
industrial policies, export controls
and strategic partnerships. Success is
no longer determined solely by the
quality of an orebody, but by a
project's place within an increasingly
strategic global supply chain.

SKILLINGS.NET | AUGUST 2026

Mining Enters a Strategic Era

The International Energy Agency's
Global Critical Minerals Outlook 2026
highlights a changing reality: global
mineral resources remain abundant,
yet supply chains face growing risks
from geopolitical tensions and market
concentration. Around the world,
governments are responding by
supporting domestic mining, expand-
ing refining capacity and securing
long-term supply agreements.
Sweden's decision to classify critical
minerals as a national security

priority reflects a broader shift in how
countries view resource develop-
ment.Mining is no longer simply a
commercial activity—it has become a
strategic industry.

The New Competitive Advantage
For mining companies, competi-
tive advantage extends far beyond ore

grade and production costs. Today's
projects are increasingly evaluated on
supply-chain resilience, downstream
processing capability, regulatory
stability and access to long-term



FORCES
RESHAPING
GLOBAL MINING
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Critical minerals are now
strategic assets.
Governments are becoming
active industry partners.
Supply-chain resilience is a
competitive advantage.
Processing and refining are
driving new value creation.
Geopolitical risk increasing-
ly shapes in-

vestment decisions.

SOLVING YOUR
MOST COMPLEX
CHALLENGES.

With SEH, you are a true partner and collaborator.

Building a Better World for All of Us

Engineers | Architects | Planners | Scientists

800.325.2055 | sehinc.com/subscribe

markets. Investors are also favouring jurisdictions that offer predictable policy
environments and secure investment frameworks. In this environment, political
certainty has become a strategic asset.

From Mine to Value Chain

Resource-rich nations are increasingly seeking to process minerals domestical-
ly rather than export raw materials. This shift is creating new opportunities in
refining, battery manufacturing and advanced processing while strengthening
national industrial capabilities. For mining companies, success is no longer
measured solely by production volumes but by their ability to integrate into
resilient value chains from mine to market.

Executive Outlook

The future of mining will still depend on geology—but geology alone will not
determine success. Companies that combine high-quality resources with resilient
supply chains, strong government partnerships and disciplined investment
strategies will be best positioned for the next phase of industry growth.

Why It Matters

Mining is evolving from a commodity business into a strategic pillar of industri-
al and economic policy. The industry's future leaders will be those that can
navigate not only geology and engineering, but also geopolitics, resilient supply
chains and international partnerships.

ADVANCED BRAKING
TECHNOLOGY

World leading developer of sealed, wet,

and fail-to-safe braking systems for mining
vehicles under 40 tonne and inventer of SIBS.

To learn more visit our website or
contact us at info@advancedbraking.com
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Why China's Steel Slowdown Is
Reshaping the Global Iron Ore Market

China's steel industry is slowing, yet iron ore imports remain resilient. As supply
expands from Australia, Brazil and Guinea, the market is shifting from one driven
primarily by Chinese demand to one increasingly shaped by supply growth, cost
competitiveness and ore quality.

or two decades, the iron ore
market was driven by a single
question: How much steel will China
produce? Today, the focus is shifting
to whether expanding global supply
can outpace even China's
enormous demand.

China still accounts for around 75%
of global seaborne iron ore imports,
but weaker construction activity and
a maturing steel sector are changing
market dynamics. Meanwhile,
Australia, Brazil and Guinea are
adding significant new supply,
creating a more balanced market.

Demand Meets Expanding Supply
China produced 83.67 million
tonnes of crude steel in June, while
first-half output declined by around
3% year-on-year. Despite softer steel
production, iron ore imports re-
mained strong, reaching 112.69
million tonnes in June and 628.87
million tonnes in the first half of
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2026—up 6.3% from a year earlier.
Strong imports reflect lower domestic
ore production and continued
demand for high-

er-grade imported ore.

Metric 2026 Trend

China's June Steel Output 8367 Mt
H1 Steel Production -3% YoY
June Iron Ore Imports 112.69 Mt

Htlron Ore Imports 628.87 Mt (+6.3%)

Benchmark 62% Fe Price ~US$99/t

Australia, Brazil &
Simandou (Guinea)

Key Supply Growth

The next chapter of the
iron ore market will

be shaped as much by
expanding supply as by
China's demand.

On the supply side, Australia and
Brazil continue to increase exports,
while Guinea's Simandou project is
beginning its long-awaited pro-
duction ramp-up.

Together, these developments are
increasing competition and limiting
price recovery, with benchmark 62%
Fe iron ore trading near
US$99 per tonne.

Executive Outlook

Iron ore is entering a new phase
where supply growth may influence
prices as much as demand. For
mining companies, long-term compet-
itiveness will depend less on produc-
tion volume and more on low operat-
ing costs, premium ore quality and
efficient logistics. As new capacity
enters the market, operational
resilience is becoming the industry's
defining advantage.



Battery Metals Reset for a New

Investment Cycle

After two years of falling prices, project
delays and shrinking investment, the
battery metals sector is showing

signs of recovery. But this is not the
return of the previous commodity boom.

he battery metals industry has emerged from one of
its most challenging periods in recent history.
Between 2023 and 2025, lithium, nickel and cobalt prices
fell sharply as rapid supply growth outpaced electric
vehicle (EV) demand, forcing miners to postpone
projects, reduce production and rethink expan-
sion strategies.

Today, market conditions are beginning to improve—
but for different reasons than the previous boom. The
recovery is being driven less by surging demand and
more by tighter supply, strategic government interven-
tions and a renewed focus on disciplined investment.

A Market Finds Its Balance

Several supply-side developments have helped
stabilise battery metal markets. The Democratic Republic
of Congo tightened cobalt exports, Indonesia imposed
stricter controls on nickel production, and China sus-
pended operations at a major lithium mine, reducing
excess supply that had weighed on prices.

At the same time, demand continues to evolve. While
EV sales have moderated in some major markets, battery
energy storage is emerging as a powerful new source of
consumption. Grid-scale storage projects, driven by
renewable energy integration and rising electricity
demand, are creating additional opportunities for
lithium producers beyond the automotive sector.

Investment Becomes More Selective

The industry's next growth phase is unlikely to mirror
the rapid expansion of the early 2020s. The IEA's Global
Critical Minerals Outlook 2026 reports that investment in
battery metals declined by more than 20% in 2025, with
lithium companies cutting capital expenditure by around
40% as investors shifted their focus toward financially

resilient projects. Rather than pursuing production
growth at any cost, mining companies are prioritising
operational efficiency, lower-cost assets and stronger
balance sheets. Investors, meanwhile, are placing greater
emphasis on projects supported by stable jurisdictions,
downstream processing capacity and secure long-term
supply agreements.

Executive Outlook

The battery metals market is entering a more disci-
plined phase. Driven by electrification, renewable energy
and battery storage, long-term demand remains strong,
with the IEA projecting lithium demand to more than
triple by 2040. The next investment cycle will favour
miners with high-quality assets, disciplined capital alloca-
tion and resilient supply chains.

We have long supported the region’s mining industry
by providing safe, reliable and competitively priced
electricity. In 2021, half of the energy we provide to all
of our customers will come from renewable sources.

Together, we power northeastern Minnesota's

economy.
[ ) ] | EnergyForward
. I minnesota power _
AN ALLETE COMPANY @ﬁ%@@@
mnpower.com/EnergyForward AOEBER
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The world's next major mine may
succeed not because it has the richest
orebody—-but because it has the most
secure water supply.

world-class orebody

has always been the
starting point for mine
development. But in 2026,
geology alone is no longer
enough.From Chile's
copper belt to Australia's
Pilbara, Peru's Andes and
Southern Africa, mining
companies are increasingly
confronting a new reality:
the availability of water
may determine whether a
project proceeds, attracts
investment or secures
regulatory approval.

The latest ICMM Global
Mining and Metals Water
Dataset, covering more
than 12,000 mining and
metals facilities across 148
countries, highlights the
scale of this challenge.
Nearly 65.7% of facilities are
exposed to at least one
major physical water risk,
while competition for water
with communities, agricul-
ture and industry has
emerged as the sector's
most widespread op-
erational threat.

Water Has Become a De-
velopment Risk

The industry's biggest
challenge is no longer
simply managing water—it
is securing reliable access
to it. Many of the world's
fastest-growing copper, lith-
ium and critical mineral
provinces are also among
the most water-stressed
regions. As demand for

minerals essential to
electrification and renewa-
ble energy accelerates,
mining companies are
competing for increasingly
scarce fresh-

water resources.

This is changing how
projects are evaluated.
Water availability now influ-
ences permitting, environ-
mental approvals, operat-
ing costs and long-term
project viability as much as
traditional engineering
considerations.

Investors Are Looking
Beyond the Orebody
Financial institutions
and investors are also
changing their approach.

Projects located in
regions facing chronic
water stress are attracting
greater scrutiny over
long-term operational
resilience, permitting

timelines and community
acceptance. Water security
is increasingly being
assessed alongside resource
quality, capital costs and
political stability. For
mining companies, demon-
strating responsible water
stewardship is becoming
essential to securing both
financing and a social
licence to operate.

Engineering the Next
Generation of Mines
Water scarcity is reshap-
ing mine design itself.
Across major mining

regions, companies are
investing in desalination
plants, closed-loop water
recycling systems, filtered
tailings, dry-stack technolo-
gies and digital water
monitoring to reduce
freshwater demand and
improve resilience against
climate variability.

These investments are
no longer viewed as
environmental add-ons—
they are becoming core
infrastructure that supports
operational continuity and
long-term competitiveness.

Executive Outlook

The next generation of
world-class mines will not
be defined solely by ore
grade or production scale.
They will be built where
companies can secure
reliable water supplies,
earn community trust and
adapt to a changing climate.

As competition for
critical minerals intensifies,
access to water is emerging
as one of mining's most
strategic assets. In the
decade ahead, the question
facing project developers
may no longer be "Where is
the resource?" but "Can this
mine secure water for the
next 30 years?"

GLOBAL WATER RISK BY THE NUMBERS

Indicator Key Finding

Mining & metals facilities analysed

12,000+

Countries covered

148

Facilities exposed to at least one major physical water risk

65.7%

Facilities facing competition for water

38.2%

Western Australia, Western USA

Highest-risk regions: Chile, Peru, Southern Africa, Northern China, Central India,
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HAUL TRUCKS

MINE OVERVIEW

28

DAILY PROGRESS

RiG UTILIZATION

LIVE ALERTS

Why Mining Needs

Technology Partners

Not Just Equipment Suppliers

Mining companies are no longer looking for suppliers that simply deliver trucks,
drills or processing equipment. As operations become more connected and data-
driven, the industry's competitive advantage increasingly depends on technology
partners capable of integrating equipment, software, automation and analytics into

a single operating ecosystem.

WORDS BY MO SHINE // DATA BY SKILLINGS RESEARCH

For decades, mining companies
measured equipment suppliers by
reliability, productivity and lifecycle
cost. The purchasing decision centred
on machine performance, mainte-
nance support and spare

parts availability.

That model is changing.

Today, a haul truck is expected to
communicate with fleet management
software, autonomous systems,
maintenance platforms, processing
plants and remote operations centres.
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Value is no longer created by individ-
ual machines but by how effectively
an entire mining operation works as
one connected system.

This shift is transforming the
relationship between miners and
original equipment manufacturers
(OEMs). Increasingly, mining compa-
nies are seeking long-term technology
partners that can integrate digital
platforms, optimise operations and
deliver measurable business out-
comes—not simply supply equipment.

Deloitte identifies collaboration, Al,
data integration and future-fit operat-
ing models as defining trends shaping
the mining sector's next phase of
productivity and resilience.

From Equipment to Ecosystems
Modern mines rarely operate a
single-brand fleet. Trucks, drills,
loaders, crushers and processing
systems often come from multiple
manufacturers, each generating its
own data and operating within
separate software environments.This



fragmentation creates one of mining's
biggest digital challenges: interopera-
bility. Rather than investing in
isolated technologies, mining compa-
nies increasingly want platforms
capable of connecting planning,
production, maintenance and
automation into a unified operat-

ing environment.

Sandvik, for example, has expand-
ed beyond automation to become an
OEM-agnostic digital solutions
provider, integrating mine planning,
safety systems, analytics and autono-
mous operations across mixed fleets
through acquisitions such as Deswik
and Universal Field Robots. The focus
has shifted from selling machines to
connecting the entire min-
ing value chain.

Data Is the New Production Asset
Every modern mining asset
continuously generates operational
data, from engine performance and
tyre health to drilling accuracy and
plant throughput. Yet the true value
of that information depends on
whether it can be shared, analysed

and converted into better operational
decisions. BHP estimates that its
digital and analytics initiatives have
delivered more than US$2 billion in
value over the past four financial
years. The company argues that the
next opportunity lies not in deploying
more standalone digital tools but in
improving interoperability and
collaborating across the industry to
reduce data fragmentation.

Mining's competitive
advantage is no longer
defined by the smart-
est machine—it is de-
fined by the strongest
technology partner-
ship.

As artificial intelligence becomes
embedded across exploration,
maintenance, processing and logis-
tics, connected data environments
are becoming essential for predictive
maintenance, production optimisa-
tion and real-time decision-making.

Partnerships Are Driving
Innovation

The industry's latest collaborations
demonstrate how rapidly supplier
relationships are evolving.

In June 2026, Sandvik and Rio
Tinto announced a partnership to
co-develop autonomous open-pit
drilling by integrating Sandvik's
automation platform with Rio Tinto's
autonomous drilling system. Rather
than delivering equipment, the
collaboration focuses on interopera-
bility, remote operations and mul-
ti-site automation. Similarly, BHP and
BOTON Technology expanded their
relationship from equipment supply
to joint technology development,
lifecycle support, Al-enabled convey-
or systems and sustainability initia-
tives, illustrating how strategic
partnerships now extend well be-
yond procurement.

These collaborations reflect a
broader industry trend: mining
companies increasingly expect
suppliers to co-develop solutions,
share innovation risks and support
operational performance throughout
the life of an asset.

Executive Outlook

Mining's next competitive advan-
tage will not come from owning the
largest fleet or deploying the newest
equipment. It will come from building
technology ecosystems where ma-
chines, software, people and data
operate seamlessly together.As
automation, artificial intelligence and
electrification become standard
across the industry, suppliers that can
integrate technologies, enable
interoperability and deliver long-term
operational value will become
indispensable strategic partners.

The future of mining will belong
not to those who sell the best ma-
chines—but to those who help mines
operate as intelligent,
connected systems.
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As mining embraces
automation, artificial
intelligence and real-

time decision-making,
communications infrastructure
has become a strategic asset.
Across the world's leading
mining regions, private LTE and
5G networks are enabling safer,
smarter and more productive
operations by delivering

the reliable, low-latency
connectivity that modern mines
demand

Modern mining depends on more than heavy
equipment and skilled operators. Autonomous
fleets, predictive maintenance, digital twins and remote
operations all rely on fast, reliable data exchange. As
mines become increasingly automated, communica-
tions infrastructure has emerged as a critical operation-
al asset. This is driving leading producers to invest in
private LTE and 5G networks that deliver the secure,
low-latency connectivity needed to support the next
generation of digital mining.

When Connectivity Becomes a Competitive
Advantage

For generations, mining companies competed on the
richness of their ore bodies, the scale of their equip-
ment and the efficiency of their operations. Today,
another asset is quietly reshaping the industry's compet-
itive landscape: connectivity.Every autonomous haul
truck, remote-controlled drill, environmental sensor
and digital twin depends on the seamless movement of
data. When communication networks falter, production
slows, autonomous systems pause and operational
risks increase.

In an industry where every minute of downtime
carries a financial cost, reliable connectivity has evolved
from an IT requirement into a business imperative.This
shift is transforming how mining companies invest in
digital infrastructure. Across Western Australia's
Pilbara, Canada's mineral-rich regions and South
America's copper belt, operators are replacing frag-
mented Wi-Fi, microwave and satellite systems with
private LTE and 5G networks engineered specifically for
industrial environments. The objective extends beyond
faster communications. These networks provide the
digital foundation for automation, predictive mainte-
nance and real-time operational intelligence, enabling
mines to operate more efficiently while strengthening
safety and resilience.

Why Legacy Networks Are Reaching Their Limits

Modern mining operations generate enormous
volumes of operational data every hour. Autonomous
fleets, equipment health monitoring, drone surveys,
high-definition video feeds and environmental sensors
all compete for reliable bandwidth across vast, con-
stantly changing mine sites.Traditional communications
technologies were never designed for these demands.
Wi-Fi networks struggle to maintain uninterrupted
connections as vehicles move across large open pits,
while microwave and satellite systems can introduce
latency that limits real-time control and decision-mak-
ing. As mines become increasingly automated, these
constraints directly affect productivity and opera-
tional reliability.
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Building the Digital Backbone of the Modern Mine
Private LTE and 5G networks are changing this equa-
tion by delivering dedicated bandwidth, ultra-low latency

and secure communications tailored to industrial opera-
tions. These capabilities enable autonomous equipment to
operate continuously, support predictive maintenance
through real-time telemetry and provide the reliable
connectivity required for digital twins and remote op-
erations centres.

Leading producers are already demonstrating the
strategic value of this approach. BHP continues to
strengthen wireless infrastructure across its Pilbara
operations to support autonomous haulage and digital
asset management. Rio Tinto's Gudai-Darri integrates
advanced wireless communications with autonomous
mining systems and digital twin technologies, while
Newmont is expanding private cellular deployments to
enhance underground communications and automation
across its global operations.

Conclusion

Mining's next competitive advantage will not be defined
solely by larger equipment or richer deposits. It will
increasingly depend on the invisible infrastructure that
connects every vehicle, sensor and decision across the
operation.Private 5G is more than a communications
upgrade—it is becoming the operating system of the digital
mine. As automation accelerates and data becomes central
to every operational decision, the industry's leaders will
be those that build resilient, intelligent networks capable
of turning information into action. In the race towards
smarter mining, the strongest signal may prove to be just
as valuable as the richest ore body.
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THE BUSINESS CASE FOR PRIVATE 5G

Private 5G is no longer just a technology investment—it is
increasingly a business strategy. As mines become more
automated and data-driven, reliable communications
directly influence productivity, equipment availability
and operational resilience.

Unlike public networks, private LTE and 5G systems pro-
vide dedicated bandwidth, secure communications and
consistent low-latency performance across large mining
operations. This enables autonomous fleets, predictive
maintenance systems and remote operations centres
to function without the communication delays that can
interrupt production.

While deployment requires higher initial capital investment,
many operators view private cellular infrastructure as a
long-term operational asset. By improving equipment
utilisation, reducing unplanned downtime and supporting
continuous digital operations, private 5G is helping mining
companies strengthen efficiency and competitiveness
throughout the life of a mine.




Why Mining Billions Can’t Break

China’s Rare Earth

Monopoly

Governments have invested billions to develop new rare earth mines, yet the global
supply chain remains heavily dependent on China. The reason is simple: mining is
expanding faster than processing, leaving the industry's most critical bottleneck
unresolved.

or years, the global race for rare earths focused on

discovering new mineral deposits. Today, the chal-
lenge has shifted downstream. Rare earth ores have little
commercial value until they are separated, refined and
converted into the high-purity materials used in electric
vehicles, wind turbines, semiconductors and defence
systems. It is this midstream processing stage—not min-

ing—that remains the weakest link in global supply chains.

While Australia, the United States, Canada and Brazil
are expanding mining projects, processing capacity
outside China continues to lag. The International Energy
Agency (IEA) warns that refining remains highly concen-
trated, leaving manufacturers exposed to supply disrup-
tions despite growing mineral production. China retains a
dominant position in rare earth separation and magnet
manufacturing, giving it a significant strategic advantage

across the value chain. Governments are now shifting their
investment priorities. In July 2026, USA Rare Earth
acquired a stake in French processor Carester, strengthen-
ing a transatlantic processing network rather than invest-
ing in another mine. Similar initiatives in the United
States, Europe and Australia aim to build integrated
mine-to-magnet supply chains capable of supporting
advanced manufacturing and national security.

The lesson is becoming clear. The future of rare earths
will not be decided by who discovers the next major
deposit, but by who controls the processing infrastructure
that transforms minerals into strategic products.

Until the processing gap is closed, billions invested in
new mines alone will not fundamentally reshape the
global rare earth supply chain.
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MINING INVESTMENT

Why Capital Prioritises Scale
and Low Riskin Copper & Gold

WORDS BY SONNY JIMERSON // DATA BY SKILLINGS RESEARCH

fter years of chasing high-growth

opportunities across emerging
commodities, mining finance is
returning to a familiar destination—
long-life copper and gold assets.
Investors are increasingly favouring
projects that combine operational
resilience, stable jurisdictions and
decades of production over short-
term commodity gains.

Rising demand for copper and
sustained strength in gold prices are
reshaping investment priorities across
the mining industry. Copper has
become indispensable to electrifica-
tion, power grids, data centres and
artificial intelligence infrastructure,
while gold continues to benefit from
geopolitical uncertainty and its role as
a safe-haven asset.

Together, these commodities are
drawing renewed interest from
lenders, institutional investors and
major producers seeking long-term
value. Rather than funding high-risk
exploration, capital is increasingly
flowing towards Tier-1 assets with
large resource bases, long mine lives
and expansion potential. Brownfield
projects are also attracting greater
financing as they offer lower technical
and permitting risks while delivering
quicker production growth.

Recent earnings from major
producers, including Freeport-McMo-
Ran, demonstrate how strong copper
markets continue to support profita-
bility and reinforce confidence in
high-quality operations. The invest-
ment criteria are becoming more
disciplined. Financial institutions are
placing greater emphasis on jurisdic-
tional stability, capital efficiency,
environmental performance and
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Today's mining capital is chasing
longevity, resilience and reliable re-
turns—not just the next discovery.

operational resilience before commit-
ting funding. Projects capable of
delivering consistent production over
several decades are increasingly
viewed as lower-risk, long-term
investments in an uncertain

global economy.

The shift reflects a broader change
in mining finance. Investors are no
longer focused solely on discovering

the next major deposit; they are
backing assets capable of generating
reliable returns throughout multiple
commodity cycles.

As demand for copper grows
alongside the global energy transition
and gold maintains its strategic
appeal, long-life operations are once
again becoming the preferred destina-
tion for mining capital.



Deep-Sea Mining Returns to the
Global Agenda After the U.S. Pacific
Leasing Proposal

Critical Minerals Strategy Is Expanding Beyond Land-Based Resources

he United States' proposal to lease

areas of the Pacific seabed for
commercial mineral exploration has
reignited the global debate over
deep-sea mining. More importantly, it
signals that seabed resources are
moving from a long-term possibility
to a strategic element of critical
mineral policy.

The U.S. Bureau of Ocean Energy
Management (BOEM) has proposed
the country's first commercial
deep-sea mineral lease sale in federal
waters off American Samoa, covering
more than 31 million acres of the
Outer Continental Shelf. The proposal
is intended to assess seabed resources
rich in polymetallic nodules contain-
ing nickel, cobalt, copper and
manganese—minerals essential for
electric vehicles, battery storage and
defence technologies.

The announcement marks a
significant shift in critical mineral
strategy. Until recently, governments
focused primarily on expanding
terrestrial mining and processing.
The latest U.S. initiative suggests
policymakers are now considering
offshore mineral resources as part of
long-term supply security, particular-
ly as demand for battery metals
continues to accelerate. The move
also reflects growing concerns over
concentrated global supply chains
and dependence on a limited number
of producing countries.

However, commercial production
remains some distance away. The
International Seabed Authority (ISA)
has not approved commercial mining

THE NEXT FRONTIER IN CRITICAL MINERALS MAY LIE BENEATH
the ocean floor—but the first challenge will be creating a framework
that balances supply security with environmental responsibility.

in international waters, and scientific
uncertainty surrounding deep-sea
ecosystems continues to fuel calls for
a moratorium from more

than 40 countries.

At the same time, the proposed
U.S. lease has intensified debate over
whether national critical mineral
priorities should outweigh environ-

mental risks. For the mining industry,
the significance extends beyond the
proposed lease itself. Deep-sea mining
has returned to the global policy agen-
da, broadening the search for critical
minerals and signalling that future
supply strategies may increasingly
combine terrestrial resources with
carefully regulated off-

shore development.
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NEW LITHIUM DISCOVERIES

Nigeria's Critical Minerals

Ambition Gains Momentum

Recent lithium and polymetallic discoveries are strengthening Nigeria's ambitions
to become a key player in the global critical minerals market. While the new finds
underscore the country's geological potential, long-term success will depend on
translating exploration gains into processing capacity, investment, and sustainable

mining development.

WORDS BY MOSHINE // DATA BY SKILLINGS RESEARCH

Nigeria is positioning itself as an
emerging force in Africa's critical
minerals sector following the an-
nouncement of a significant lithium
discovery near Abuja and the identifi-
cation of a polymetallic mineral
district in Kaduna State. The discover-
ies come as global demand for battery
minerals continues to rise, driven by
the rapid expansion of electric
vehicles, renewable energy systems,
and large-scale energy stor-

age technologies.

The Kaduna district reportedly
hosts a range of strategic minerals,
including lithium, nickel, copper, rare
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earth elements and platinum group
metals (PGMs). A separate lithium
discovery near Abuja further expands
the country's resource potential and
reinforces its efforts to diversify an
economy long dominated

by oil and gas.

Together, these discoveries
highlight Nigeria's growing impor-
tance in the global race to secure
supplies of minerals essential for the
clean energy transition.

More Than a Lithium Story
While lithium has attracted the
greatest attention, the Kaduna

discovery stands out for its polymetal-
lic nature. Deposits containing
multiple critical minerals offer greater
development flexibility and can
improve project economics by
supporting integrated mining and
processing operations.

Nickel and copper are essential for
batteries, electric vehicles and power
transmission infrastructure, while
rare earth elements are indispensable
for permanent magnets used in wind
turbines and electric motors. Plati-
num group metals also remain
important for catalytic technologies
and emerging hydrogen applications.



Discovery Strategic Importance

Abuja Lithium Discovery e

Expands Nigeria's lithium resource base and supports future battery mineral

Kaduna Polymetallic District

Hosts lithium, nickel, copper, rare earth elements and platinum group metals.

Policy Direction

Focus on domestic beneficiation and mineral processing to increase value addition.

Industry Outlook

certainty.

Long-term success will depend on infrastructure, investment and regulatory

The presence of several strategic
commodities within a single mineral
province could allow developers to
share infrastructure, diversify
production and strengthen the
long-term commercial potential of
future mining operations.

From Resource Discovery to Value
Addition

The discoveries also reinforce
Nigeria's evolving mining strategy,
which increasingly prioritises domes-
tic mineral processing over the export
of raw ore. By encouraging beneficia-
tion and local refining, the govern-
ment aims to capture a greater share
of the mining value chain while
creating skilled employment, attract-
ing investment and supporting
industrial development.

This policy reflects a broader trend
among resource-rich countries
seeking to maximise the economic
benefits of their mineral wealth.
Rather than serving solely as suppli-
ers of raw materials, many govern-
ments are investing in downstream
industries that produce higher-value
mineral products for global markets.

If supported by reliable infrastruc-
ture and consistent regulation,
Nigeria's beneficiation strategy could
strengthen its competitiveness within
the rapidly expanding battery
materials supply chain.

Opportunities and Challenges
Despite the optimism surrounding
the discoveries, significant work
remains before the projects can
progress to commercial production.

Resource definition drilling, metallur-
gical testing, feasibility studies and
environmental assessments will all be
required to confirm the economic
viability of the deposits.

Infrastructure remains another
critical challenge. Processing facilities
require reliable electricity, efficient
transport networks and access to
water, while investors continue to
assess regulatory stability, permitting
processes and community engage-
ment. Addressing these issues will be
essential if Nigeria is to attract the

NIGERIA'S
greatest
opportunity lies not
only in discovering
critical minerals,
but in building the
capacity to process
and add value to
them domestically.

long-term capital needed to develop a
globally competitive mining industry.

Nigeria's Place in Africa's Critical
Minerals Race

Nigeria joins a growing group of
African nations seeking to capitalise
on rising demand for battery miner-
als. Zimbabwe remains the conti-
nent's leading lithium producer, while
the Democratic Republic of Congo
dominates cobalt production and
continues to advance major lithium
projects. Mali has also emerged as an
important lithium develop-
ment jurisdiction.

Nigeria's competitive advantage
may ultimately depend less on the
scale of its discoveries than on its
ability to integrate exploration,
processing and industrial policy into a
cohesive mining strategy. Countries
capable of producing refined mineral
products rather than simply export-
ing raw ore are expected to occupy
stronger positions in future glob-
al supply chains.

Outlook

The recent discoveries mark an
important milestone for Nigeria's
mining sector and highlight the
country's growing role in the critical
minerals economy. However, geology
alone will not determine success.
Continued investment, infrastructure
development, technical expertise and
effective policy implementation will
ultimately decide whether Nigeria can
transform its mineral potential into
long-term industrial growth.
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SECURITY: THE BIGGEST MINING RISK

Lessons from Pakistan's

Saindak Copper Mine

The recent supply-chain disruption at Pakistan's Saindak copper-gold mine highlights a growing challenge for
the global mining industry. While ore quality and commodity prices remain critical, geopolitical instability
and logistics are increasingly determining whether a mine can operate efficiently,

attract investment and deliver long-term value.

or decades, mining investment

decisions have been guided by
geology, economics, and commodity
markets. Today, another factor is
demanding equal attention—security.
The recent warning from the operator
of Pakistan's Saindak copper-gold
mine that ongoing unrest in Ba-
lochistan could disrupt supplies of
fuel, spare parts, and essential
materials illustrates how above-
ground risks can quickly become
operational risks.

Although Pakistani authorities have
stated that the mine remains opera-
tional while additional security
measures are being implemented, the
incident serves as a reminder that
uninterrupted logistics are as critical
to mine performance as the quality of
the orebody itself.
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Supply Chains Are Strategic Assets

Modern mining depends on a
continuous flow of fuel, consumables,
equipment and technical support.
Any prolonged interruption can affect
production schedules, maintenance
programmes and concentrate ship-
ments, regardless of metal prices or
resource quality.

For copper producers, these risks
carry increasing significance. Global
demand continues to be supported by
electrification, renewable energy
infrastructure, electric vehicles and
expanding digital infrastructure,
making reliable copper supply a
strategic priority for both govern-
ments and industry.

The situation at Saindak demon-
strates that securing transport

corridors and maintaining resilient
supply chains have become essential
components of mine planning,
particularly in regions facing political
instability or security challenges.

Implications Beyond Saindak
The developments in Balochistan

are also being closely watched

because the province hosts the

world-class Reko Diq copper-gold

project, currently un-

der development.

While the two operations differ
significantly in scale and ownership,
both underline the importance of
long-term security planning, stake-
holder engagement and government
support in attracting large-scale
mining investment. For operators,
investors and equipment suppliers,
the lesson extends beyond Pakistan.
Across many mineral-rich jurisdic-
tions, operational resilience increas-
ingly depends on managing geopoliti-
cal, social and logistical risks
alongside traditional technical and
financial considerations.

Industry Perspective

The Saindak situation is not simply
a regional security story; it reflects a
broader shift in how mining projects
are evaluated. As demand for critical
minerals continues to grow, compa-
nies will be judged not only by the
quality of their assets but also by their
ability to operate reliably in complex
environments. In today's mining
industry, resilience has become as
valuable as the resource itself.



GOLD ABOVE US$4,000

A New Era for
Mine Economics

Sustained gold prices above US$4,000 per ounce are
reshaping the economics of gold mining worldwide.
While weaker U.S. economic data helped reinforce
bullish sentiment during July, the more important
story for the industry is how higher bullion prices are
improving project viability, strengthening producer
cash flows and influencing investment decisions across

the mining value chain.

old's strong performance in 2026

has done more than lift bullion
prices—it has fundamentally altered
the financial landscape for gold
producers. Recent U.S. employment
data, which strengthened expecta-
tions of a pause in Federal Reserve
interest rate increases, accelerated
investor interest in gold.

However, for the mining industry,
the significance lies not in a single
economic report but in the emer-
gence of a pricing environment that is
transforming mine economics.

With bullion trading comfortably
above US$4,000 per ounce, many
producers are operating with histori-
cally strong margins. Companies that
have maintained disciplined cost

structures are generating significantly
higher cash flows, providing greater
flexibility to strengthen balance
sheets, reward shareholders and
invest in future growth.

Higher Prices, Better Project Eco-
nomics

The current gold price environ-
ment is expanding the range of
economically viable mining opportu-
nities. Brownfield expansions,
mine-life extension projects and
lower-grade deposits that previously
struggled to meet investment thresh-
olds are becoming increasingly
attractive.For developers, stronger
project economics improve financing
prospects, while exploration compa-
nies benefit from renewed investor
appetite for resource growth. Estab-

lished mining jurisdictions such as
Canada, Australia and parts of Africa
are likely to see continued investment
as producers seek to replenish
reserves and secure long-term
production pipelines.

At the same time, higher revenues
are encouraging investment in
automation, digital mine planning
and processing technologies designed
to improve productivity while
controlling operating costs.

Opportunity Demands Discipline
History shows that periods of
elevated gold prices can encourage
aggressive expansion. The industry's
challenge is to avoid repeating past
cycles of rising capital expenditure,
cost inflation and value-destruc-
tive acquisitions.

Operational excellence remains the
defining competitive advantage.
Rising labour costs, declining ore
grades, energy prices and stricter
environmental requirements contin-
ue to pressure margins, making
disciplined capital allocation as
important as favourable commodity
prices.Mining companies that focus
on productivity, efficient resource
development and long-term value
creation are likely to outperform
those relying solely on strong
bullion markets.

Industry Outlook

The current gold market repre-
sents more than a cyclical upswing. It
signals a structural opportunity for
producers to strengthen operations,
advance quality projects and build
resilient businesses capable of
performing throughout future
commodity cycles.

While macroeconomic conditions
will continue to influence gold prices,
the industry's long-term success will
depend on how effectively today's
favourable market conditions are
converted into sustainable operation-
al and financial performance.
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The Next Generation Mine: Where

Water, Energy and AI Converge

The future mine will not be built around a single breakthrough technology. Its competitive advantage will come
from integrating water management, clean energy and artificial intelligence into one intelligent operating system.
As mining companies pursue productivity, resilience and lower emissions, these three pillars are emerging as the
foundation of the next generation of mining. Mining is entering a new era.

WORDS BY SALINI KRISHNAN // DATA BY SKILLINGS RESEARCH

or decades, productivity depended on larger equip-

ment, higher processing rates and improved extraction
techniques. Today, success is increasingly measured by
how efficiently a mine manages its most critical resourc-
es—water, energy and data.

Climate change, energy transition policies and rising
operating costs are forcing companies to optimise every
stage of production. At the same time, artificial intelli-
gence is transforming how mines monitor equipment,
predict failures, optimise processing plants and manage
environmental performance.The result is a fundamental
shift. Instead of adopting individual technologies, leading
mining companies are building connected operations
where Al continuously balances water consumption,
energy demand and production targets in real time.

WATER IS BECOMING A STRATEGIC RESOURCE

Water is no longer simply an environmental considera-
tion. According to the International Council on Mining
and Metals (ICMM), nearly two-thirds of mining and
metals facilities face at least one significant physical water
risk. Operations in Chile, Peru, Australia, Southern Africa
and other water-stressed regions are investing heavily in
recycling systems, desalination plants and digital water
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monitoring to reduce freshwater dependence. Artificial
intelligence is now enabling operators to forecast water
demand, optimise tailings management and identify leaks
before they become operational risks. Rather than react-
ing to shortages, mines are beginning to manage water
proactively through predictive analytics. Water security is
becoming as important to mine planning as ore grade or
processing capacity.

Energy Is Becoming an Operational Advantage
Energy represents one of mining's largest operating
costs. With electricity demand increasing through electri-
fied fleets, automated equipment and expanding process-
ing capacity, companies are redesigning power systems
around renewable energy, battery storage and microgrids.

Across Australia, Chile and Canada, mines are integrat-
ing solar, wind and hybrid power solutions with energy
management platforms that balance electricity demand
throughout the day.

Artificial intelligence is accelerating this transition by
forecasting energy consumption, optimising charging
schedules for battery-electric equipment and reducing
unnecessary power use across processing plants. The



objective is no longer simply reducing
emissions. It is improving operational
resilience while lowering long-

term energy costs.

ARTIFICIAL INTELLIGENCE
CONNECTS THE ENTIRE MINE

The real transformation comes
from integration. Modern mines
generate millions of operational data
points every day—from fleet move-
ments and drilling performance to
processing recovery, water use and
power consumption.

Artificial intelligence converts this
information into operational intelli-
gence. Predictive maintenance
reduces equipment failures before
they occur. Machine-learning models
optimise ore blending and mill
performance. Digital twins simulate
production scenarios before opera-
tional decisions are made.

Rather than operating as separate
systems, water management, energy
infrastructure and production
planning increasingly function as one
connected platform. This conver-
gence allows mine managers to

optimise productivity while simulta-
neously improving sustainability and
reducing costs.

THE COMPETITIVE
ADVANTAGE IS CONVERGENCE

The next generation mine will not
be defined by the largest autonomous
fleet or the most advanced processing
plant. Its advantage will come from
connecting resources that have
traditionally been managed inde-
pendently. Water availability will
influence production planning.

Energy systems will respond
dynamically to operational demand.
Artificial intelligence will coordinate
decisions across the entire value
chain. Companies that integrate these
systems will be better positioned to
improve productivity, strengthen
resilience and meet increasingly
demanding environmen-
tal expectations.

EXECUTIVE OUTLOOK

Mining's future will be shaped less
by individual technologies than by
how effectively they work together.
The industry's leading operations are

Water ‘ Energy ‘ Artificial Intelligence
Recycling and reuse Renewable power Predictive maintenance
Predictive water management Battery storage Autonomous operations
Digital tailings monitoring Electrified fleets Digital twins

Smart microgrids

Real-time optimisation

FIVE TECHNOLOGIES
DEFINING TOMORROW'S
MINE

Al-powered predictive
analytics

Closed-loop water
recycling

| Renewable
microgrids

Battery-electric
mining fleets

Digital twins and
remote operations

moving beyond digital transformation
towards operational convergence—
where water, energy and artificial
intelligence function as one integrat-
ed system. As commodity demand
grows alongside climate pressures
and rising operating costs, the mines
that succeed will not necessarily
produce the most ore. They will be
the ones that use every litre of water,
every unit of energy and every data
point more intelligently than

their competitors.
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Tailings
- Race

"*Why Iron Ore MaJors Are Rethinking
Water, Risk and Mine Waste

g

WORDS BY SONNY JIMERSON// DATA BY SKILLINGS RESEARCH

Tailings management is undergoing its bigéesf |
transformation in decades. Driven by stricteré'regulations,
water scarcity and investor scrutiny, iron ore producers are
moving beyond conventional wet tailings towards filtration,
dry stacking and more resilient waste management
strategies. The transition is redefining how mining
companies manage risk, capital and their social licence to
operate:. '

V'



Mining has always been judged by what it produces. Increasingly, it is
also being judged by what it leaves behind. As governments tighten
regulations and investors place greater emphasis on environmental
performance, tailings management is becoming a defining measure of
operational excellence. The industry's response is accelerating a shift
towards safer, more water-efficient disposal methods that promise to
reshape the future of iron ore mining.




When Tailings Became a Boardroom Issue

For decades, tailings management remained largely invisible
outside the mining industry. It was regarded as a necessary part of
mineral processing—an engineering challenge managed behind the
scenes while operational attention focused on production and
costs. Today, that perception has changed fundamentally.

Tailings storage has become one of the industry's defining
business risks. Catastrophic failures, tightening environmental
regulations and growing investor expectations have elevated mine
waste management from an operational responsibility to a
boardroom priority. Increasingly, a company's ability to manage
tailings safely influences its access to capital, regulatory approvals
and long-term social licence to operate.

A New Era of Accountability

The industry response has accelerated following the introduc-
tion of the Global Industry Standard on Tailings Management
(GISTM) and stricter environmental oversight across major mining
jurisdictions. Mining companies are now under greater pressure
to demonstrate safer storage practices, improve transparency and
reduce long-term environmental liabilities. Water scarcity is
adding further urgency, particularly in regions where securing
reliable water supplies has become increasingly difficult.

w I Why Dry Stacking Is Gaining Momentum
ater S Filtered dry-stack tailings are emerging as one of the industry's
preferred alternatives to conventional wet storage. By removing

@
Becomlng much of the water before disposal, dry stacking improves water

recovery, reduces the potential for catastrophic failures and

Mining's Most simplifies progressive rehabilitation. Although filtration systems

require higher upfront investment, many operators see long-term

Valuable Resoul‘ce value through lower closure liabilities, reduced water consump-

hile tailings management often focuses

on safety, water is emerging as an
equally important driver of change. In many
mining regions, freshwater availability is
becoming increasingly constrained, making
efficient water recovery a strategic priority.

Filtered tailings systems can recover up to
85-95% of process water for reuse, reducing
dependence on external water supplies and
lowering operating costs. For mines operating
in arid regions such as Western Australia,
northern Chile and parts of Peru, improved
water recycling supports both operational
continuity and environmental performance.

As climate pressures intensify and water
regulations tighten, water recovery is becom-
ing more than an environmental initiative. It is
a business strategy that strengthens operation-
al resilience while supporting long-term
sustainability.

44 SKILLINGS.NET | AUGUST 2026



THE EVOLUTION OF
TAILINGS MANAGEMENT

€@ TRADITIONAL WET TAILINGS

0 High water use
o High geotechnical risk
. Large storage dams

@ Continuous monitoring

Higher environmental
liability

tion and stronger environmen-
tal performance.

Different Paths, One Direction
Leading producers are adopting
different strategies based on their
operating environments. Vale contin-
ues to expand filtration and dry
processing across its Brazilian opera-
tions, while Rio Tinto is strengthening
water recovery and targeted filtration
initiatives in the Pilbara. Cleve-
land-Cliffs has focused on optimising

@ PASTE THICKENING

0 Lower water use
0 Improved stability
@ Reduced footprint |

@ Better water recovery
Lower downstream

impact

existing tailings facilities and water
management systems suited to North
American operating conditions.
Despite these different approaches,
the industry's direction is becoming
increasingly clear: safer, more
sustainable tailings management is
moving from best practice to
business necessity.

Mining companies once measured
success by tonnes produced and costs
reduced. Today, they are increasingly

@ FILTERED DRY STACK

@ 85-95% water recovery

@ Minimal geotechnical risk

Smaller environmental
footprint

Progressive
rehabilitation

Lower closure

liability

judged by how responsibly they
manage what remains after the ore
has been processed. Tailings are no
longer simply a waste stream—they
have become a measure of operation-
al excellence, environmental steward-
ship and corporate resilience. The
miners that invest in safer, water-effi-
cient tailings management today will
be better positioned to earn investor
confidence, secure regulatory approv-
al and maintain their licence to
operate in the decades ahead.

2025 GLOBAL CRUDE STEEL PRODUCTION TOTALS

Total world crude steel production was 1,849.4 Mt in 2025.

Rank Country 2024 2023 *202U | Rank Country 2024 2023 *202U | Rank Country 2024 2023 %2024
1 China 9608 10051 -44 16 Spain(e) 120 19 07 31 South Africa 45 47 -47
2 India 1649 1494 104 17 Canadal(e) s 123 12 32 Kazakhstan 43 42 22
3 United States 820 795 31 18 Saudi Arabia 108 96 123 33 Argentina 40 39 42
4 Japan 807 840 -40 19 Egypt 106 107 -08 34 Sweden 40 40 -07
5 Russia (e) 678 710 -45 20  France(e) 98 108 -87 United Arab
6  SouthKorea 619 636 28 21 Malaysiae) 90 90  -02 % Emiaes o8 & %
7 Tarkiye 381 369 33 22 Austria 76 | 59 36  Finland 37 37 21
8  Germany 341 373 -86 23 Ukraine 74 76 22 37 Slovakia(e) 37 39 -66
9 Brazl 333 339 16 24 Poland (e) 72 7 08 38 Pakistan (e) 36 4 122
10 lIran(e) 318 314 14 25 Belgium (e) 72 Al 05 39  lraq(e) 30 30 03
1 VietNam %47 220 122 26 Netherlands 65 64 14 40  Oman(e) 30 30 00
2 ltaly 207 200 36 27 Algeria(e) 53 45 179 Others 48 44 -63
13 Indonesia (e) 190 186 19 28 Australia 5.2 47 121 World 18494 18868 -20
14 Taiwan, China (e) 1m 19.2 -108 29  Thailand (e) 50 49 26

- e - annual figure estimated using partial data or
15 Mexico(e) 135 143 69 30  Bangladesh (e) 45 45 00 non-worldsteel resources. * The world total production

Source - World Steel Association. 2025 Steel Statistical Yearbook published

figure in this table includes estimates of other countries
that only report annually.
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STASTISTICS

JUNE 2026 CRUDE STEEL PRODUCTION

WOrld crude steel production for
the 70 countries reporting to
the World Steel Association (world-
steel) was 155.7 million tonnes (Mt) in
June 2026, a 1.7% increase com-
pared to June 2025.

Africa produced 2.2 Mt in June
2026, up 20.0% on June 2025. Asia
and Oceania produced 115.2 Mt, up
1.5%. The EU (27) produced 10.8 Mt,
up 4.6%. Europe, Other produced 3.7
Mt, up 10.4%. The Middle East pro-
duced 4.0 Mt, down 13.4%. North
America produced 9.5 Mt, up 5.0%.
Russia & other CIS + Ukraine produced
6.8 Mt, down 2.2%. South America
produced 3.5 Mt, down 0.3%.

The 70 countries included in this
table accounted for approximately
98% of total world crude steel produc-
tion in 2025: Africa, Asia and Oceania,
European Union (27), Europe,other,
Middle East, North America, Russia &
other CIS + Ukraine, South America.

Crude steel production
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TOP 10 STEEL-PRODUCING
COUNTRIES

China produced 83.7 Mt in June
2026, up 0.4% on June 2025. India
produced 14.1Mt, up 4.5%. The United
States produced 7.2 Mt, up 3.5%.
Japan produced 6.8 Mt, up 1.3%.

Russia is estimated to have produced
5.6 Mt, down 3.4%. South Korea
produced 5.3 Mt, down 0.9%. Tiirkiye
produced 3.3 Mt, up 14.7%. Germany
produced 2.9 Mt, up 9.5%. Brazil
produced 2.8 Mt, up 0.1%. Viet Nam
produced 2.6 Mt, up 27.5%.

TABLE 1. CRUDE STEEL PRODUCTION BY REGION TABLE 2. TOP 10 STEEL-PRODUCING COUNTRIES

9 - % CHANGE JUN %  JAN-JUN % CHANGE

N 202 % CHANGE AN-JUN
JUN2028 % CHANGE — JAN-JU JAN-JUN 2026  CHANGE 2026 JAN-JUN

(MT) JUN26/25 2026(MT)
26125 (MT)  JUN26/25 M) 26/25
Africa 22 200 126 100 | China 837 04 5000 30
Asia and Oceania 152 15 6901 -09 India 141 45 870 T1
EU(27) 108 46 654 -03 United States 12 35 428 6.3
Europe, Other 37 104 291 56 Japan 6.8 13 404 -04
Middlo East 40 134 %59 3 Russia () 56 -34 321 -84
South Korea 53 -09 317 21

North America 95 50 565 57 _

Tarkiye 33 147 198 81
Russia & other CIS + Ukraine 6.8 22 386 -80 Germany 29 95 186 89
South America 35 -03 205 -08 Brazil 28 01 163 15
Total 69 countries 155.7 17 9315 -0.7 Viet Nam (e) 26 215 15.2 269

The 70 countries included in this table accounted for approximately 98% of total world crude steel production in 2025. Africa: Algeria,
Egypt, Libya, Morocco, South Africa, Tunisia Asia and Oceania: Australia, China, India, Japan, Mongolia, New Zealand, Pakistan, South
Korea, Taiwan (China), Thailand, Viet Nam European Union (27): Austria, Belgium, Bulgaria, Czechia, Finland, France, Germany, Greece,
Italy, Luxembourg, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden Europe, Other: Macedonia, Norway, Ser-
bia, Tiirkiye, United Kingdom Middle East: Bahrain, Iran, Iraq, Jordan, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, Yemen
North America: Canada, Cuba, El Salvador, Guatemala, Mexico, United States Russia & other CIS + Ukraine: Belarus, Kazakhstan, Russia,
Ukraine South America: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay, Venezuela
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MALTON
ELECTRIC CO.

1505 W. Chestnut St.
Virginia, Minnesota 55792

+ Electric Motor Repair
+ Metal Fabrication

(218) 741-8252

AZCON

CORPORATION
IS0 9001:2008 Certified

« Buyers of ferrous & nonferrous metals

+ Comprehensive scrap management
programs

* Industrial roll-off service

Email: lynnb@azcon.net
natep@azcon.net

630 Helberg Drive
Duluth, MN 55802

.

Northern Engine & Supply Inc.

Construction & Mining Machinery,
Equipment & Supplies

420 South Hoover Road
Virginia, Minnesota 55792

MINING INFO YOU DON'T

HAVE TO DIG FOR...

SKilli

Phone: 218.741.2980 = Fax: 218.741.2989

SUBSCRIBE NOW!

We thrive
on challenges

>

golder.com GOLDER
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Q?@ GLOBAL MINERALS ENGINEERING
‘ Geologic, Engineering & Environmental Services

3920 13th Ave East * Hibbing, MN 55746 USA  218/262-0799 * info@GlobalMineralsEng.com

P

XPER

the big picture.

Barr Engineering Co. | 800.632.2277 | barr.com

Barr has assisted national and international mining and
minerals processing clients with complex, large-scale
projects for more than 60 years. We offer drill-to-mill
optimization services—and assistance with everything
that comes before and after.

By integrating engineering and environmental exper-
tise, we can provide a streamlined approach to your
project—one that improves efficiency, communication,
and understanding of both the small details and

FRYBERGER

LAW FIRM

— frybergercom —
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Naylor Pipe is Your Source for the Complete
Line of Spiral Buttweld and Lockseam
Spiralweld Pipe Systems

De-Watering and Drainage
Well-Point Headers
Exhaust and Intake
Foundation Piling

Caisson Supports

Tank Supports

Temporary or Permanent Lines
High and Low Pressure Air
High and Low Pressure Water
Ventilating Lines

In-Plant Shipping

Bridge Crossings

Quauaad
I R R N

1925....The Year It All Began

Naylor Pipe started manufacturing Spiralweld Pipe in 1925. We’re proud to be the mining
industry’s pipe source for slurry, tailings, dewatering, and air lines. While other pipe
manufacturers have come and gone, Naylor continues to serve and prosper. Celebrating
our 100th Anniversary, we pay tribute to the valued women and men who’ve served
Naylor through the years. To them and our many loyal customers, we thank you!
Naylor....A Century of Service

Spiralweld PIPE SYSTEMS

1230 East 92nd Street ® Chicago, lllinois 60619 ﬁ%
Phone: 773.721.9400 ¢ sales@naylorpipe.com =

wawvNvsmaylerpipe:coim




