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SMALL TEAM

BIG
RESULTS

Optiro is a resource consulting and advisory group.

In eleven years, our team has travelled the world providing
expertise to improve, value, estimate and audit the world’s minerals.
Pound for pound we think you'll find no-one delivers greater value -
and BIG results.
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24 THE EXPERTS BEHIND MINING'S BIGGESTDEALS

ARAFURA'S NOLANS
PROJECT BEGINS CON- _ - -
STRUCTION, A technical report can help secure millions for a mining
TARGETING RARE project. But when the numbers fail, investors may
gﬁ'::}!l"SSUPPLY discover that the expert's legal obligations are narrower

than they thought.
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AI-POWERED CORE
LOGGING: FROM
FASTER IMAGES TO
BETTER EXPLORATION
DECISIONS

THE FIRE RULES
The Report That BATTERY-ELECTRIC
Moves the Money MINES STILL NEED

Battery-electric machines are moving from
trial fleets into the underground production
plan. New research and an unfinished safety
standard expose the harder question: are
mines prepared for the battery fire their
diesel procedures were never 3 4
designed to contain?

Anindependent technical opinion can
help unlock millions in mining invest-
ment. But when the numbers unravel,
who is responsible for the assessment
on which lenders and investors relied?

26

16 Who Checks? the Experts Behind 25 Beyond Lithium: Nickel and Cobalt 40 Brazil’s Caldeira Project: From Re-
Mining's Biggest Deals Face Diverging Market Risks source to Commercial Reality
19 PLS Approves A$1.9 Billion Pilgangoo- 26 The Report That Moves the Money 41 Al-Powered Core Logging: From
ra Expansion 29 The Strategic Minerals Race: Turning Faster Images to Better Exploration
20 PLS Raises US$700 Million to Supply Security into Investment Decisions
Strengthen Funding for Lithium 30 Sigma Lithium Extends US$100 Mil- 42 Simandou Enters the Iron Ore Market:
Growth lion Debt as Production Restarts Can New Supply Reshape Global
21 Syrah Advances US$15 Million Fund- 31 Beyond China: The Race to Build a Trade?
ing for Balama Graphite Mine Rare Earth Supply Chain 44 How Risk-Sharing Is Making Strategic
22 Direct Lithium Extraction: The Test of 32 Fortescue’s Toowong Process: Can Ar- Mining Projects Bankable
Commercial Viability senic Removal Unlock Difficult Copper 45 Market Intelligence: October Critical
23 Brazil’s Bluebush Project Advances Deposits? Minerals Tracker — Funding, Projects
Heavy Rare Earth Exploration 34 The Fire Rules Battery-Electric Mines and Strategic Deals
24 Arafura’s Nolans Project Begins Con- Still Need
struction, Targeting Rare Earth Supply 38 Direct Lithium Extraction: The Test of
Chains Commercial Viability
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IN THIS ISSUE

Where Mining's Biggest
Decisions Begin

his issue of Skillings Mining Review examines the decisions

shaping mining's next phase: technical expertise, emerging
regulations and investor confidence. From independent
assessments to battery-electric mine safety, the stories explore
the standards and accountability driving an industry under
pressure to evolve.

Our cover stories address three critical questions. Who Checks
the Experts Behind Mining's Biggest Deals? examines the
scrutiny of specialists influencing major transactions. The Fire
Rules Battery-Electric Mines Still Need explores safety standards
and regulatory challenges in underground electrification. The
Report That Moves the Money looks at how independent
technical opinions build project confidence and un-

lock investment.

Beyond the cover, we track developments across the mining
value chain, including Pilgangoora's P2000 expansion, Syrah
Resources' Balama funding, direct lithium extraction, Arafura's
Nolans rare earths project, Caldeira's rare-earth development
and Al in geological core logging.

As projects grow more complex and investment decisions more
demanding, reliable information and sound technical judge-
ment remain essential. This issue explores the people, process-
es and technologies shaping mining's future.

Editor
Skillings Review
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A DVERTORIAL INDEHX

Mining info you don't
OKillin gS have to dig for...

CR MINING - NAYLOR PIPE - MRC RECRUITING =~ ME ELECMETAL

Mining Review Magazine

Skillings Mining Review is supported by these leading providers of materials, services and
supplies to the mining industry. Please patronize them whenever possible and let them
know you saw their advertisement in Skillings.

i -Ch_eVron ;

because you asked

-about biodiesel

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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40 Years of Global
Search Experience

MRC Recruiting is a family-run corporation with 40 years of
global search experience, from entry to board levels.

RC Recruiting was founded to provide resource companies with

experienced and leading high-potential candidates to build a
sustainable workforce. It is a family-run corporation with a global Your Team of
nfet.work of exper.lenced recrultfers. They bring _thelr expgrtlse dl.rectly to Skilled Experts
hiring managers in a collaborative effort to achieve their immediate
recruitment goals. Your team of skilled Recruiters who've
developed long-standing relationships
The company specializes in clear and specific communications, with clients and candidates to ensure the
employing a fee structure that works with their clients' budget, and best fit possible between the two.
implementing a hiring process that has been proven through years of A blend of Human Resource and Mining
successfully building quality, high-performance teams. backgrounds who understand the nuances
MRC Recruiting possesses extensive knowledge of the resource/ of the mining and resource industries.
mining space and strives to provide suitable candidates for every With a successful history of working across
position. Their expertise in human capital development and organiza- commodities with exploration through
tional development ensures that clients receive only top, quali- major companies, consulting firms, private
fied candidates. equity, mining technology and OEMs.
.:. www.MRCrecruiting.com ®
M RC " connect@MRCrecruiting.com B

RECRUITING

Building the
Mining Teams
of Tomorrow,
Today.

MRC provides mining companies
with leading high-potential
candidates to build a talented,
efficient, and sustainable
workforce.

We serve the following areas:

(. (866) 507 0570 ¥ MINING ACROSS COMMODITIES | ENGINEERING CONSULTING |
Denver, CO MINING SUPPLY (OEMS) | MINING TECHNOLOGY | RECYCLING |
' SUSTAINABLE ENERGY |

SKILLINGS.NET | NOVEMBER 2026



Three benefits of a single supplier

for bucket protection

For over 40 years, CR Powered by Epiroc has been a trusted partner supplying hardware and
technology to miners worldwide. They have you covered, whether you need cast lips, GET,

wear protection, or GET loss detection technology.

Why have CR as your one-stop shop
for bucket protection

1. Simplified inventory: CR supplies cast lips and GET
for excavators, wheel loaders, and rope shovels, wear
protection solutions, and GET loss detection technology.
A single supplier, aligned with your specific maintenance
schedule, makes for a smoother day-to-day operation.

2. In-depth understanding of your mine: Their boots-
on-the-ground approach means they spend time with
you in the field to understand your goals and pain
points. Their customized approach allows miners to
achieve better productivity, profitability, and safety
while reducing emissions.

Don't settle for less,
GET the whole package

3. Uninterrupted supply: CR’s team of forecasting
experts plans for ongoing replacement parts based on
your scheduled maintenance, minimizing machine
downtime. Their outstanding customer service, allied
with their global supply chain, ensures supply is contin-
uous and inventory is kept up to date.

With lips and GET that are lighter and stronger than
plate lips, you’ll improve penetration while reducing
dig energy. CR’s wear protection range, Domite®, ex-
tends your bucket wear life by up to six times, and with
GET Trakka™, you get rapid and reliable alarms with
the ability to find lost GET.

C.

" Powered by Epiroc

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.
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Protecting Production in

the Critical-Minerals Era:

Regional manufacturing. Proven engineering.
Reliable support for the operations that keep
essential minerals moving.

About ME Elecmetal Essential Products Integral Solutions

www.me-elecmetal.com
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Helping move the missions
that reach the Moon

For more than two decades, ME Elecmetal has manufactured
precision-cast track shoes for NASA's crawler-transporters.

These track shoes support the vehicles that carry NASA's Space !
Launch System rocket and Orion spacecraft from Kennedy et 0
Space Center’s Vehicle Assembly Building to the launch pad.

Each shoe is engineered for extraordinary load, wear and
reliability—performance requirements developed over
generations of NASA human spaceflight missions and:
supporting future Artemis launches.

Precision-cast Designed forup  Wear and fracture = - TVIaEIe inaU.s. ; " i = -
crawler-transporter to 8,165 tons of resistance for foundry in Duluth, - "—' _
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Naylor Pipe Company has been the
premier manufacturer of Spiralweld pipe
systems since1925.

Naylor Spiralweld is available in diameters
from 4” through 96” and wall thickness from
14 Ga. through 1/2” wall. The Spiralweld
pipe is complemented with all types of
fittings, fabrications to specification, and
joint connections, including the exclusive
Naylor Wedgelock Coupling, to complete
your pipe system.

Naylor Spiral Buttweld pipe features two
welds along the spiral seam. This creates
a pipe structure in which the weld is as
strong or stronger than the parent metal.

The Naylor manufacturing process

creates a pipe that maintains an accurate
diameter throughout its length. The
uniformity of the pipe ends speed
connection, whether mechanically coupled
or welded.

Uniform wall thickness is assured because
tolerances of steel strip are governed by the
standards established by the American Iron
and Steel Institute. In addition, the pipe is
furnished in any required length with a cutting
tolerance of plus or minus 1/8”. In addition

to carbon steel, Spiralweld pipe can be formed
from many steel grades, including abrasion
resistant, weathering (A-588) and stainless.

Every length of Naylor Pipe is inspected and,
where required, hydrostatically tested to applicable
ASTM specifications. The pipe is available in
lighter weights than other pipe, making it possible
to save money, not only on initial cost, but also

on transportation, handling and installation. By
sizing the diameter of the pipe to the exact
requirements, with exact lengths and factory-sized
ends, the greatest economies can be realized.

Call for immediate pricing.

1244 East 92nd Street
Chicago, lllinois 60619
(773) 721-9400

Spiralweld PIPE SYSTEMS (79 7219494 Fax
CHICAGO

Serving the Industry for Over 90 Years

wwwenaylerpipe:com



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

[ Temporary or Permanent Lines [ De-Watering and Drainage
[ High and Low Pressure Air [ Well-Point Headers

[ High and Low Pressure Water [ Exhaust and Intake

[ Ventilating Lines [ Foundation Piling

[ In-Plant Shipping [ Caisson Supports

0

Bridge Crossings [ Tank Supports

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 %
Phone: 773.721.9400 » sales@naylorpipe.com =

waxvawsnaylorpipe:com




RIO TINTO RESTARTS OYU TOLGOI AFTER

SEISMIC EVENT

Rio Tinto has begun progressively restarting underground
operations at Mongolia's Oyu Tolgoi copper mine following a
seismic event on 29 October. The incident caused a localised
rockfall in a temporary storage area near the production
zone, injuring three employees. The company reported no
structural damage to the underground cave or operating
infrastructure. Two workers remained under treatment for

non-life-threatening injuries.
o @ )

FREEPORT BEATS
THIRD-QUARTER
EARNINGS
EXPECTATIONS
Freeport-McMoRan reported
third-quarter revenue of
US7.55billion,exceedingana-
lystexpectationsofUS7.4
billion. Revenue rose 8.2%
from the previous year,
supported by stronger metal
prices. The performance
came despite rising operat-
ing costs and a sharp decline
in gold sales. The results
provide an update on one of
the world's largest copper
producers as the industry
navigates higher costs and
changing market conditions.

VEDANTA OPENS R10
BILLION GAMSBERG
ZINC EXPANSION
Vedanta Zinc International
has inaugurated its R10-bil-
lion Gamsberg Phase II
concentrator in South
Africa’'s Northern Cape. The
expansion doubles the
mine's annual ore-processing
capacity from four million to
eight million tonnes, with
zinc-in-concentrate capacity
expected to reach approxi-
mately 500,000 tonnes
annually. The company is
also considering a local zinc
smelter and refinery,
although that investment
remains subject to fur-

ther development.

AGNICO EAGLE'S
THIRD-QUARTER
EARNINGS RISE ON
HIGHER GOLD PRICES
Agnico Eagle Mines reported
Q3 2026 adjusted net income
of US$1.324 billion, with
earnings per share rising

SOUTH32
SHAREHOLDERS
APPROVE $5.6 BILLION
ALUMINIUM ASSET
SALE

South32 shareholders have
approved the proposed sale
of its aluminium assets to
US-based Alcoa in a transac-
tion valued at up to US$5.6
billion. The deal includes the
Hillside Aluminium opera-
tion in South Africa, Worsley
Alumina in Australia and
Brazilian assets. Completion
is expected in the first half of
2027, subject to regulatory
approvals and other condi-
tions. The transaction
represents a major restruc-
turing of South32's portfolio.

RIO TINTO BACKS

FIVE STARTUPS
DEVELOPING MINING
TECHNOLOGIES

Rio Tinto and Founders
Factory have selected five
startups for their Mining
Tech Accelerator, focusing
on geohazard monitoring,
metal analysis, mine plan-
ning, copper exploration and
critical-mineral processing.
Chosen from over 500
applications, the startups will
receive investment, technical
support and access to Rio
Tinto's facilities in Western
Australia to advance their
technologies towards
commercial use.

NEW LOCATOR
TECHNOLOGY
TARGETS
UNDERGROUND MINE
EMERGENCIES

South African mining
technology company Booyco
Electronics has introduced a
Missing Person Locator
designed to help mines
locate workers during
underground emergencies.
The system uses radio-fre-
quency devices integrated
into miners' cap lamps to
record their last known
positions and support
communication with surface
control rooms. It is intended
to help rescue teams narrow
search areas during incidents
such as fires and rockfalls,
complementing existing
emergency procedures.

DRC DETAINS
CHINESE NATIONALS
IN ILLEGAL MINING
CRACKDOWN
Authorities in the Democrat-
ic Republic of Congo have
detained around 300
Chinese nationals over
suspected illegal mining in
the copper belt, particularly
near Kolwezi. The operation
targets alleged mining on
concessions licensed to other
operators, highlighting
ongoing disputes over
mining rights and unauthor-
ised mineral extraction.

GHANA MOVES TO STANDARDISE MINING

CONTRACTOR PAY

Ghana has directed its Minerals Commission to develop
common wage and employment standards as mining

companies prepare to transfer more operations to local
contractors. The regulator must submit implementation

21.3% year on year. Higher
gold prices offset rising
mining costs and lower
production, support-

ing profitability.

SKILLINGS.NET | NOVEMBER 2026

proposals and establish a contractor classification system by
30 November. The directive seeks to protect workers' wages,
allowances and benefits during the transition, while address-
ing concerns that aggressive contractor bidding could
undermine labour conditions and mine safety.



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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DE BEERS RAISES
2026 DIAMOND
PRODUCTION TARGET
De Beers has increased its
2026 diamond production
target to 25-28 million carats,
compared with its earlier
forecast of 21-26 million
carats. The revised outlook
follows a third-quarter
production decline of 11%
year on year to 6.8 million
carats. The higher target
reflects a planned increase in
attributable production from
Canada's Gahcho Kué mine
following an agreed acquisi-
tion of its part-

ner's 49% stake.

CHAMBISHI

MINE RECORDS
TUNNELLING
MILESTONE

Zambia's Chambishi copper
mine has recorded 4224
metres of tunnel excavation
in one month using a new
hard-rock tunnel-boring
machine during trials on its
Southeast Orebody Project.
The machine reached a
reported maximum of 42.2
metres in a single day. The
9.7-kilometre tunnel is
intended to provide access to
the orebody. The trial
highlights the growing use of
mechanised underground
mine development.

UGANDA EXTENDS
SUSPENSION OF NEW
MINING LICENCES
Uganda has extended its
suspension on new mineral
licences by three months
while developing a revised
framework focused on
technical capability, financ-
ing, local content and
transparency in

mining approvals.

GLENCORE REPORTS
HIGHER COPPER
OUTPUT, BUT ZINC
PRODUCTION FALLS
Glencore reported year-to-
date copper production of
598,600 tonnes through
September, up 3% from the
same period in 2025.
However, zinc output
declined 23% to 547,200
tonnes, while cobalt produc-

tion fell 52% to 13,700 tonnes.

The company maintained its
full-year 2026 production
guidance, with zinc expected
towards the upper end of its
forecast range and copper
towards the lower end.

VALE'S IRON ORE
OUTPUT FALLS 6% AS
COSTS RISE

Brazilian mining giant Vale
reported third-quarter iron
ore production of 88.4
million tonnes, down 6%
year on year and below
market expectations.
Lower run-of-mine availa-
bility at its Serra Norte
complex contributed to the
decline. Adjusted EBITDA
fell 20% to US$3.51 billion,
affected by weaker iron ore
prices and higher fuel and
freight costs. Vale neverthe-
less maintained its 2026
iron ore production
guidance of 335-345
million tonnes.

SKILLINGS.NET | NOVEMBER 2026

TECK FACES STRIKE
THREAT AT HIGHLAND
VALLEY COPPER

Teck Resources received a
strike notice from the United
Steelworkers union repre-
senting employees at its
Highland Valley Copper
operations in British Colum-
bia. The notice allowed strike
action to begin from 24
October, following the expiry
of the collective agreement
on 30 September. Teck said
operations were continuing
and contingency plans were
in place to maintain safety
and environmental manage-
ment during any la-

bour disruption.

SAMARCO POSTS
HIGHEST QUARTERLY
PRODUCTION SINCE
RESTART

Brazilian iron ore producer
Samarco reported
third-quarter production of
4.3 million tonnes, its highest
quarterly output since
operations resumed in 2020.
Production increased 10%
from the previous quarter
and 4% year on year.
Combined iron ore and
pellet sales reached 3.9
million tonnes. The Vale-
BHP joint venture is continu-
ing its recovery following the
2015 Fundao tailings dam
disaster and expects to
return to full

capacity in 2028.

POLAND'S JSW OPENS
TWO NEW COKING
COAL MINING WALLS
Polish coal producer JSW has
opened two new mining
walls at its Pniowek and
Knuréw mines, adding
688,000 tonnes of coal
reserves, with production
expected to continue

until mid-2027.

RIO TINTO COMMITS
$1.9 BILLION TO
QUEENSLAND
BAUXITE PROJECT
Rio Tinto will invest US$1.9
billion in the Kangwinan
bauxite project on Western
Cape York Peninsula in
Queensland. The brownfield
development is expected to
add 20 million tonnes of
annual production capacity
to its Weipa operations. First
output is targeted for 2029,
with full production expect-
ed by 2032. The project is
intended to replace produc-
tion from the ageing An-
doom mine and support
long-term bauxite supply to
customers and Australian
alumina refineries.

FORTESCUE REPORTS
LOWER IRON ORE
SHIPMENTS AMID
SALES NEGOTIATIONS
Fortescue reported iron ore
shipments of 46.8 million
tonnes in the first quarter of
its 2026-27 financial year,
down 11% quarter on quarter.
Production reached 62.7
million tonnes, up 4% year
on year. Sales were below
shipments amid ongoing
negotiations with China
Mineral Resources Group.
The company also reported
its first hot-metal production.



A Level & Density Measurement
Revolution for Flotation Cells is here!

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

Setice
~ FloLevel Technologies™




Who Checles?

THE EXPERTS BEHIND MINING'S
BIGGEST DEALS?

A technical report can help secure millions for a mining project. But when the num-

bers fail, investors may discover that the expert's legal obligations are narrower than

they thought.

WORDS BY CHARLES PITTS // DATA BY SKILLINGS RESEARCH

n January 2006,

Standard Bank asked
engineering firm
Pincock, Allen & Holt,
operating under Runge,
Inc., to change the
wording of a report on
an Indiana coal mine.
The report said the
mine owner had hired
the engineer. Standard
wanted that reference
removed before syndi-
cating its $35 million
loan. The firm agreed.

By May, the mine
owner was bankrupt.
Standard sued, saying
the engineering assess-
ment had missed
serious problems. It
lost. The dispute raises

SKILLINGS.NET |

a question for anyone
financing a mine: who
checks the experts, and
what happens when
their

work is challenged?

What the Signature
Proves

A technical report
can influence whether a
mine attracts loans,
shareholders or a
buyer. Advisers check
drilling information,
mineral estimates,
processing tests, costs
and development plans.
But a public technical
report and a lender's
independent engineer-
ing review do different
jobs. Neither is a

NOVEMBER 2026

guarantee that a
mine will succeed.

Reporting rules also
differ. Canada's NI
43-101 requires qualified
professionals and
independence in certain
situations. Australia's
JORC Code permits a
Competent Person to
work for the mining
company, with the
relationship disclosed.
Under U.S. SEC Regula-
tion S-K 1300, qualified
persons may also be
employees. Their
qualifications matter;
independence cannot
be assumed from the
title. A professional may
have genuine expertise




and still face pressure from the
company paying the bill. Investors
need to understand both before
trusting the conclusion.

Who Is Watching?

Regulators review mining
disclosures and can demand
corrections. They do not routinely
drill fresh holes, re-assay every
sample or rebuild a company's
geological model before financing
closes. Professional bodies set
membership and disciplinary
standards, but those are not
substitutes for examining
each transaction.

A revealing example comes from
Ontario. In 2013, the Ontario
Securities Commission reviewed 50
technical reports. Eighty percent
had some form of disclosure
non-compliance; roughly 40
percent had at least one major
concern. Those figures are histori-
cal, not today's failure rate. The
commission could seek corrections,
additional disclosure or action
affecting a prospectus. It was
reviewing compliance, not certify-
ing that every model or mine plan
was accurate. Filing a report should
never be mistaken for having its
underlying assumptions inde-
pendently retested.

Follow the Contract

In the Standard Bank case, the
engineer's contract capped liability
at the greater of its fees or $50,000.
It also excluded third-party benefi-
ciaries. Standard had not negotiat-
ed its own protections. In 2011, the
U.S. appeals court upheld dismissal
of its negligence claims under
Colorado's economic loss rule. The
judges did not rule that the report's
technical conclusions were correct.

This is where reliance letters
matter. A lender can negotiate
permission to rely on a consultant's
report, including the scope of that
reliance and any agreed limits on
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claims. Without clear
rights, a useful document
may offer less legal protec-
tion than its reader expects.

Payment creates another
question. A consultant may
be paid by the developer,
hired again for later studies
or asked to meet a financ-
ing deadline. None of that
proves bad advice. Boards
should nevertheless know
who pays, who sets the
review's scope and whether

future work could in-
fluence judgment.

The Limits of the Review
Under SEC Regulation
S-K 1300, a qualified person

may rely on company
information for specified
matters outside their
expertise, including certain
legal, environmental,
government and marketing
issues. That reliance must
be identified and explained
in a dedicated section.

Readers should check it

WHEN THE NUMBERS
WERE WRONG—AND THE
EXPERTS WERE SUED

In January 2022, Gatos Silver warned that a technical report for its
Cerro Los Gatos mine in Mexico contained errors. The company
estimated that remaining reserve metal content could be 30% to
50% below earlier estimates, after allowing for material already
mined. It told investors not to rely on the previous figures.

The stock fell sharply. By October, fresh work showed con-
tained-metal reductions of 32% for silver, 37% for zinc, 36% for
lead and 35% for gold, after accounting for depletion.

The dispute reached the courts. Shareholders in Canada alleged
that disclosures based on the report had misled investors. En-
gineering consultancy Tetra Tech and two employees, who had
worked on the report, were among those sued. The allegations
were contested.

Ontario judges approved a C$1 million settlement involving Gatos
and others in 2024. Neither settlement was an admission of wrong-
doing. Lawyersin the Canadian case estimated that the combined
settlements represented just 20% to 33% of the class's total
estimated losses.

A parallel U.S. shareholder case was also settled in October 2024.
The episode illustrates the gap between correcting a resource
estimate and recovering money after investors have acted on it.
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rather than assume every
statement was inde-
pendently verified.

Mine plans also depend
on prices, recovery rates,
construction schedules and
costs. A credible review
tests what happens if those
assumptions worsen. It
identifies who checked the
geological model, who
reviewed the processing
plant and where evi-
dence remains thin.

Reform is on the table.
Canada's proposed NI
43-101 changes would
remove the seasonal-weath-
er deferral for site inspec-
tions and revise technical
disclosure about communi-
ty and Indigenous agree-
ments. The proposal would
also remove mandatory

technical-report filings for
royalty-only issuers, who
often lack access to opera-
tors' data. Australia's JORC
Code review also addresses
reporting and professional
competence. These are
proposals and reviews, not
proof that today's re-

ports are sound.

The final responsibility
sits with the company and
its directors. Before signing
off on a deal, they should
ask for the unresolved
risks, the adviser relation-
ships, the work excluded
from the review and the
assumptions most
likely to fail.

A signature should begin
that conversa-
tion, not end it.

CERRO LOS GATOS | THE RESERVE RESET

How far did the reserve estimates fall?

Contained-metal reductions versus 2020 estimates, adjusted

for mining depletion.
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PLS Approves A$1.9 Billion
Pilgangoora Expansion

The P2000 project will double Pilgangoora’s annual spodumene
concentrate capacity, with first production targeted for 2029.

LS Group has approved its A$1.9 billion P2000

expansion at the Pilgangoora lithium operation in
Western Australia, marking the largest investment deci-
sion in the company’s history. The project will increase
annual spodumene concentrate capacity from up to one
million tonnes to approximately two million tonnes, with
first production targeted for the September
quarter of 2029.

Recovering More of the Orebody

The expansion centres on Jimmagunya, a new process-
ing plant to be built alongside the existing Pilgan facility.
Improved mining and processing methods are expected to
make approximately 67 million tonnes of mineralised
material previously classified as waste economically
recoverable as ore.

PLS has also reported a 31% increase in contained
lithium within Pilgangoora’s Ore Reserve, bringing it to
approximately 3.1 million tonnes of lithium oxide. The
updated reserve totals 249.2 million tonnes grading 1.24%
lithium oxide, providing a larger resource base
for the expansion.

Scale and Cost Competitiveness

The project is expected to create more than 1,000
construction jobs and around 500 ongoing operational
roles. PLS also plans up to A$650 million in supporting
infrastructure investment, including road upgrades,
permanent accommodation and a new mine
services facility.

P2000 is designed to improve operating efficiency and
strengthen Pilgangoora’s position through lithium-market
cycles. However, the A$1.9 billion capital commitment
exposes the company to construction, commissioning and
commodity-price risks. First production is expected to be
followed by an approximately six-month ramp-up.

The expansion’s long-term value will depend on
delivering the plant on schedule, achieving planned
recovery rates and converting greater production capacity
into competitive supply. For PLS, P2000 represents a
major step towards greater scale and a stronger position in
the global lithium market.

b A% i‘”

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.
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LITHIUM FINANCING

PLS Raises

US$700 Million

to Strengthen Funding
for Lithium Growth

The new bond extends PLS’s long-term funding capacity
ahead of major lithium investments, while adding to the
company’s interest obligations.

At an 8% coupon, the new notes
carry annual interest payments of
US56million. Theearliernotesaddap-
proximatelyUS41.25 million annually.
Together, the two issues represent
US$97.25 million in annual coupon
payments, assuming both remain
outstanding at their full
principal amounts.

Flexibility Comes with Obligations
PLS intends to use the new pro-
ceeds for general corporate purposes,

including capital expenditure and
future growth opportunities. The
funds are not earmarked exclusively
for P2000, giving management
flexibility to allocate capital across

its priorities.

The offering provides liquidity
through a major investment period,
but also adds fixed interest obliga-
tions. Construction delays, higher
project costs or weaker lithium prices
could make it harder to generate the
expected returns from expansion.

For PLS, the financing strengthens
its capacity to pursue growth. Its long-
term value will depend on disciplined
capital allocation, reliable project
delivery and sufficient cash genera-
tion to support both investment and
debt servicing.

LS Group completed a US$700

million senior unsecured notes
offering on October 26, 2026, ex-
panding its access to long-term
funding ahead of major investments
at its Pilgangoora operation in
Western Australia. The notes carry an
annual coupon of 8% and mature in
2032, further diversifying the compa-
ny’s debt funding and extending its
maturity profile.

The offering follows PLS’s approval
of the A1.9billionP2000expan-
sion,whichisdesignedtoapproximate-
lydoublePilgangoora’sannualspodu-

meneconcentratecapacitytot-
womilliontonnes.

Thecompanyalsoplanstoinves-
tA600-650 million in supporting
infrastructure.

A Second Bond, a Higher Coupon
The new notes follow PLS’s
US$600 million bond issued in April
2026, which carries a 6.875% coupon
and matures in 2031. The two issues
have different principal amounts and
terms, so their coupon rates alone do
not establish why the borrow-
ing costs differ.
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Syrah Advances US$15 Million Funding

for Balama Graphite Mine

The additional US funding will support operations at Mozambique’s
Balama mine as Syrah works to resolve loan defaults and secure a
longer-term financial solution.

Syrah Resources expects a further support working and sustaining

US$15 million loan disbursement capital at its Balama graphite opera-
from the US International Develop- tion in Mozambique. The advance
ment Finance Corporation (DFC) to was scheduled before October 31,

2026, following a temporary waiver
of existing loan defaults.

The funding carries interest at 6%
annually plus DFC’s cost of funds,
alongside a 1% advance fee. DFC has
reserved its rights over future dis-
bursements, which are
not guaranteed.

Balama is strategically important to
efforts to diversify natural graphite
supply beyond China, including
feedstock for Syrah’s US battery-mate-
rials facility. However, the broader
restructuring remains subject to
binding agreements and regulatory
approvals, with financial close
expected in the first half of 2027.
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LITHIUM TECHNOLOGY

Direct Lithium Extraction
The Test of Commercial Viability

New technology milestones are advancing direct lithium
extraction, but reliable production and competitive
costs remain the decisive tests for commercial success.

WORDS BY SALINI KRISHNAN // DATA BY SKILLINGS RESEARCH

Direct lithium extraction (DLE) is
attracting investment as lithium
producers seek alternatives to
conventional evaporation ponds.
Technologies such as adsorption and
ion exchange selectively separate
lithium from brine. DLE can reduce
land requirements and shorten
processing times, but performance
depends on brine chemistry, energy
consumption and the treatment

needed to produce bat-
tery-grade material.

Progress Towards Commercial
Deployment

Vulcan Energy began commer-
cial-scale production of its proprietary
VULSORB lithium-extraction adsor-
bent in Germany on October 8, 2026.
The material is intended for the
company’s Lionheart project, where

g
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commissioning is planned for the
second half of 2028. Vulcan reports
lithium recovery rates of up to 95%
during testing across thousands of
operating cycles at industrial
demonstration scale.

Separately, CleanTech Lithium
reported producing lithium carbonate
with purity of up to 99.75% during
pilot-process validation for its Laguna
Verde project in Chile. The trial
processed 24 cubic metres of brine.
The project’s planned annual produc-
tion capacity is 15,000 tonnes. These
milestones demonstrate technical
progress, not sustained commercial
lithium production from
either project.

Economics Will Decide the Win-
ners

DLE’s advantages must be weighed
against capital costs, reagents, energy,
water management and equipment
durability. Price volatility, technical
uncertainty and financing conditions
remain important risks to project
profitability. No single cost bench-
mark applies to every DLE project.

The commercial test is broader
than extraction efficiency. Projects
must demonstrate repeatable recov-
ery, consistent product quality and
competitive operating costs at scale.
For investors, DLE’s long-term
potential will depend on whether
technical advances translate into
dependable production and
viable returns.



Brazil’s Bluebush Project Advances
Heavy Rare Earth Exploration

Alvo Minerals has mapped thick clay profiles at its Bluebush project in Brazil, refining exploration targets for
dysprosium and terbium, key elements in high-performance permanent magnets.

An electromagnetic survey at the Boa Vista prospect
identified thick, continuous clay zones in eastern
Bluebush, with stronger responses corresponding to
deeper drill holes. The results will help guide further
drilling, but the survey does not establish rare-earth
grades or economic viability.

Previously reported drilling at Boa Vista returned 19.5
metres grading 1,324 parts per million total rare earth
oxides, including 3.5 metres at 2,691 ppm. These results
pre-date the latest survey.

Dysprosium and terbium are used in permanent

magnets for electric vehicles and wind turbines. However,
Bluebush remains an exploration-stage project. Further

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

SEH

assay results, metallurgical testing and permeability
studies are needed before its resource potential and
commercial prospects can be assessed. A maiden mineral
resource estimate is targeted for early 2027.
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RARE EARTHS

Arafura’s Nolans
Project Begins
Construction,
Targeting Rare

Earth Supply Chains

With more than US$1.6 billion in financing
commitments and binding customer agreements,
Australia’s Nolans project aims to establish a
new source of magnet rare earths outside China’s

dominant supply chain.

WORDS BY SONNY JIMERSON // DATA BY SKILLINGS RESEARCH

Arafura Rare Earths has begun
construction of its Nolans project,
135 kilometres north of Alice Springs
in Australia’s Northern Territory. The
project reached a final investment
decision in May 2026, with construc-
tion starting in September. First
production is expected in 2029.

Nolans is designed to produce
4,440 tonnes of neodymium-praseo-
dymium (NdPr) oxide annually,
alongside a separate mixed middle
and heavy rare-earth oxide product.
NdPr is essential for high-perfor-
mance permanent magnets used in
electric vehicles, wind turbines,
robotics and defence technologies.

Financing and Customers

Arafura has secured more than
US$1.6 billion in debt and equity
commitments from financing institu-
tions and partners across five coun-
tries. Its funding structure includes
senior debt facilities, equity invest-
ments and additional facilities

SKILLINGS.NET |

intended to provide financial support
through construction and ramp-up.

The company has binding offtake
arrangements with customers in
Europe, South Korea and the United
States, including Hyundai, Kia,
Siemens Gamesa and Traxys. These
agreements provide a commercial
foundation for future production.

The Australian Government has
backed Nolans with A$1.2 billion in
support through several financing
mechanisms. It has also issued a
non-binding letter of support for
potential purchases of up to 500
tonnes of rare earth products annual-
ly under its Critical Minerals Strategic
Reserve. This is not a guaranteed
purchase contract.

The Challenge of Integrated Pro-
cessing

Nolans is designed as an integrated
operation, taking ore through benefi-
ciation, extraction and rare-earth

NOVEMBER 2026

separation at one site. This could
allow Australia to capture more value
domestically rather than relying on
overseas processing.

However, integrating multiple
processing stages creates technical
and operational challenges. Arafura
must commission the facilities,
maintain consistent product quality
and control costs as production ramps
up. Its remote location also adds
infrastructure and
workforce demands.

Nolans could become an important
alternative source of magnet rare
earths. Its long-term significance will
depend on delivering the project
successfully and supplying customers
with reliable, competitively
priced products.



Beyond Lithium: Nickel and Cobalt Face
Diverging Market Risks

Nickel oversupply and tightening cobalt supply show why

critical-mineral investment must be guided by market
fundamentals, not demand forecasts alone.

ithium may dominate battery

headlines, but the energy transi-
tion depends on a much wider range
of metals. Nickel is used in stainless
steel and some electric-vehicle
batteries, while cobalt serves battery,
aerospace and industrial applications.
Despite their strategic importance,
the two metals face sharply different
market conditions.

Nickel: Supply Outpaces Demand

Indonesia’s rapid expansion of
nickel mining and processing has
reshaped the global market. The
International Nickel Study Group
forecasts a surplus of 19,000 tonnes
in 2026, widening to 70,000 tonnes
in 2027 as production continues to
exceed demand. Nickel’s role in
electric-vehicle batteries has also
grown more slowly than expected,
partly because lithium iron phosphate
batteries compete with nickel-bear-
ing chemistries.

The pressure is influencing invest-
ment decisions. In October, India’s
state-owned NMDC paused plans to
enter the nickel sector amid concerns
about global oversupply, particularly
from Indonesia. For producers,
maintaining competitive costs is
becoming increasingly important.

Cobalt: Policy Reshapes Supply
Cobalt faces a different risk. The
Democratic Republic of the Congo,
the world’s leading producer, intro-
duced export quotas that have
tightened supply and increased
uncertainty for buyers. The Interna-
tional Energy Agency projects a

potential cobalt supply gap exceeding
25% by 2035 in its base case, reflect-
ing the effect of these quotas and the
limited pipeline of alternative supply.
This is a forecast, not a

guaranteed outcome.

Investment Beyond the Headlines
The contrast offers a clear lesson:
being classified as a critical mineral
does not protect a project from weak
economics. Nickel producers must
contend with oversupply and price

pressure, while cobalt buyers and
developers must manage concentrat-
ed supply and policy risk.For inves-
tors, the priority is to assess each
metal on its own fundamentals—pro-
duction costs, market balance,
customer demand and exposure to
trade restrictions. Strategic impor-
tance may attract attention, but
commercially resilient projects must
withstand both price cycles and
policy changes.
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An independent technical opinion can help unlock millions in mining
investment. But when the numbers unravel, who is responsible for the
assessment on which lenders and investors relied?

WORDS BY MO-SHINE // DATA BY SKILLINGS RESEARCH
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In January 2006, Standard Bank
asked the engineer reviewing an
Indiana coal mine to change the
wording of its report. The existing
version identified the mine buyer as
the party that had retained the
engineer. Standard wanted that
reference removed before approach-
ing other banks, concerned it might
raise doubts about independence.
Pincock, Allen & Holt complied,
according to federal court records.

Standard had provided $35 million
to finance the purchase. Within
months, the mine was in trouble, and
its owner filed for bankruptcy in May.
The lender sued the engineering firm,
alleging that the viability assessment
had missed serious problems. Stand-
ard also alleged that thin rock layers
made parts of the coal seam unworka-
ble, undermining production fore-
casts. The bank also disputed reserves
of Clean Air Act-compliant coal.

The Tenth Circuit upheld dismissal
of the claims in 2011 under Colorado's
economic loss rule. It did not rule that
the underlying technical estimates
were sound.What makes the episode
revealing is the distance between a
report's commercial influence and the
responsibilities established in the
engagement behind it.

A $2.9 billion financing decision
The stakes are visible at Perpetua
Resources' Stibnite gold-antimony

project in Idaho. In May 2026, the
Export-Import Bank of the United
States approved a proposed $2.9
billion loan through its Make More in
America Initiative. Perpetua describes
Stibnite as holding the only identified
domestic U.S. antimony reserve,
giving its financing a strategic-miner-
als dimension beyond

gold economics.

The EXIM decision followed
extensive due diligence, according to
Perpetua. Yet board approval was not
an immediate release of funds: the
company's August filing still described
loan documentation and closing
conditions as outstanding. Capital
assumptions could also change during
detailed engineering and procure-
ment. Perpetua’s filing acknowledged
that design changes and market
conditions could materially alter the
project's capital cost estimates.

The reserve that had to be rewrit-
ten

At Cerro Los Gatos in Mexico, a
different problem reached investors.
In January 2022, Gatos Silver dis-
closed errors in a technical report
effective July 1, 2020, and warned of
overestimation in its resource model.

Its initial assessment indicated that
the remaining mineral reserve could
contain 30% to 50% less metal than
previously estimated, after depletion.
The company advised investors not to

WHAT DOES INDEPENDENT MEAN?

In mining, independent is used across work that serves different audiences. Can-
ada's N1 43-101 requires a Qualified Person for specified mineral disclosure, with
independence mandatory in particular circumstances. Under Australia's JORC
Code, a Competent Person may work for the reporting company, provided relevant
relationships are disclosed. SEC Regulation S-K1300 likewise permits an employee
to act as a qualified person, subject to disclosure requirements.

Alender's technical advisor occupies another position. The mandate may concentrate
on repayment risk, a proposed construction schedule or whether a borrower has met
conditions for another loan drawdown. That advisor does not automatically assume
the responsibilities of a qualified person signing a public resource statement. The
lender's mandate may cover construction risk while leaving public reserve disclosure
outside its scope.
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rely on the earlier resource and
reserve figures.

The disclosure led to securities
litigation in Ontario. Investors alleged
that overstated reserve information
appeared in offering documents,
including a July 2021 prospectus, with
Tetra Tech named among
the defendants.

An Ontario court approved a C$1
million settlement involving Tetra
Tech and two employees in 2024. The
settlement resolved their claims
without a court finding of negligence.

By October 2022, after new drilling
and model revisions, Gatos reported
32% less contained silver in reserves
than the earlier estimate, after
accounting for depletion.

The contract beneath the report
In the Standard Bank case, the
engineer had originally been retained
by the borrower. Its contract con-
tained a liability limit and excluded
intended third-party beneficiaries.

The lender nevertheless used the
assessment in its financing process.
Those terms became central when the
dispute reached court.

A similar review of today's reports
must go beyond credentials. Boards
need to understand whether special-
ists checked recovery assumptions
against test work, how much mine
planning relies on company data, and
whether the advisor had time to
inspect the site. Critical exclusions
should be evident before the report
moves into a financing presentation.

The question before approval

Directors preparing for a financing
vote need not rebuild the block
model, but they must understand the
engagement's limits and the assump-
tions capable of changing their
decision.An expert signature should
begin scrutiny, not end it.

SKILLINGS.NET | NOVEMBER 2026

BEFORE THE BOARD SIGNS: FIVE QUESTIONS

A valid Qualified Person signature doesn't mean the board's due diligence is finished.
Before relying on an assessment in a financing decision, directors should establish
what the expert was asked to do and what remains unverified.

Who retained the advisor? Identify the contracting party, who paid the fees and
whether there are repeat mandates. A lender may use a report commissioned by
the borrower without acquiring the same contractual rights.

Which assumptions were checked? Ask whether sampling results were verified
independently. For metallurgy, determine whether the recovery forecast comes from
representative test work or a management target carried into the cash-flow model.
What relationships were disclosed? Review employment, ownership interests and
commercial work for the issuer. Any contingent fee deserves particular attention
because it may affect incentives.

How vulnerable is the schedule? Insist on scenarios for slower permitting, delayed
equipment delivery and commissioning problems. A valuation based solely on the
planned start date gives little guidance if construction slips.

Who can rely on the findings? Read the engagement letter for permitted users,
exclusions and liability provisions. Ask how unresolved technical disagreements
are recorded and escalated.

These questions belong in the board materials before the financing vote, alongside
the report itself.



The Strategic Minerals Race

Turning Supply Security
into Investment

Governments are backing alternative critical-mineral supply chains, but higher
processing costs and uncertain returns remain major hurdles for mining investors.

Critical minerals have become
strategic assets. Lithium, graphite,
gallium, antimony and rare earths are
essential to batteries, electronics,
renewable energy and defence
technologies. Yet concentrated
refining capacity and export restric-
tions have exposed vulnerabilities in
global supply chains. The challenge is
no longer simply to discover deposits,
but to deliver reliable supplies at
commercially competitive prices.

Governments Shift Focus to Pro-
cessing

Australia refreshed its Critical
Minerals Strategy on October 27,
2026, placing greater emphasis on
processing, refining and international
partnerships. Its accompanying
investment prospectus identifies 94
projects, including 36 midstream
projects focused on activities
such as processing.

The European Union is also
seeking closer critical-minerals
cooperation with Australia. On
October 27, the EU was reported to be
considering up to €10 billion for
critical raw materials within a pro-
posed €409 billion competitiveness
fund for 2028-2034. The allocation
remains a proposal, not a confirmed
investment in individual projects.

The Economics of Diversification

Government backing may improve
access to finance and long-term
customers, but it cannot eliminate the
cost disadvantage faced by new
processing facilities. The International
Energy Agency’s Global Critical
Minerals Outlook 2026 estimates that
refining projects outside dominant
supplier countries can face capital
costs 20% to more than 150% higher,
with operating costs averaging
around 50% higher.

These differences make project
economics decisive. Infrastructure,
energy prices, processing technology
and secure feedstock can determine
whether a project attracts sustained
investment. Offtake agreements and
carefully designed public support
may reduce risk, but commitments
must translate into actual funding and
operating capacity.

From Strategy to Commercial
Supply

For investors, the strongest
opportunities will be projects that
combine strategic relevance with
competitive costs, credible customers
and reliable execution. Mineral
security may justify public support,
but lasting diversification depends on
building supply chains that can
remain viable beyond
the funding cycle.
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Sigma Lithium Extends US$100 Million Debt
as Production Restarts

he six-month extension gives

Sigma Lithium more time to
rebuild production in Brazil, but the
company must still repay US$100
million by June 2027.

Sigma Lithium has secured a
six-month extension on its US$100
million senior secured debt with
Synergy Capital, moving the repay-
ment deadline from December 2026
to June 2027. Announced on October
23, the agreement keeps the interest
rate unchanged at the Secured
Overnight Financing Rate (SOFR) plus
6.95 percentage points.

The extension comes as the
company works to restore operations
at its Grota do Cirilo lithium project in
Brazil. Production restarted on
October 5 after a federal court
reinstated its environmental licences.
Between October 5 and October 21,
Sigma produced 7,090 tonnes of
lithium oxide concentrate.

Production Is Only the First Step

Sigma aims to reach an annualised
production rate of 330,000 tonnes of

SKILLINGS.NET |

lithium oxide concentrate by
the end of 2027.

But restarting a plant is only part of
the challenge. The company must
sustain output, sell its product at
viable prices and control costs to
generate the cash needed to support
its debt obligations.Sigma says it has
repaid more than US90millionindebt-
sincethesecondquarterof2024.

Itstotaldebtstoodatapproximately-
US125 million as of October 21, 2026, a
reduction of around 40%.

NOVEMBER 2026

The June Deadline

The extension provides additional
time, but it does not reduce the
US$100 million principal owed under
the facility. Interest costs also remain
linked to SOFR, meaning changes in
benchmark rates can affect the
amount payable.Sigma’s immediate
challenge is to turn the production
restart into steady sales and cash
generation before the revised dead-
line. Its next results, scheduled for
release by November 13, should
provide a clearer picture of produc-
tion, realised prices, operating
costs and cash flow.




BEYOND CHINA:

The Race to Build a
Rare Earth Supply

Chain

New investments are expanding rare earth production
outside China. But building competitive refining, metal-
making and magnet manufacturing capacity remains
the industry’s biggest challenge.

hina’s dominance of rare earth

supply extends beyond mining. In
2024, it accounted for around 60% of
global mined production of magnet
rare earths, 91% of refining and 94%
of sintered permanent magnet
manufacturing, according to the
International Energy Agency (IEA).

USA Rare Earth is seeking to help
change that balance. The company
completed its combination with
Brazil’s Serra Verde Group on
September 3, 2026, linking its down-
stream ambitions with Serra Verde’s
Pela Ema mine and processing
operation in Goias, Brazil.

Pela Ema began production in
January 2024 and produces rare earth
materials containing neodymium,
praseodymium, dysprosium and
terbium. Serra Verde is still progress-
ing through optimisation and commis-
sioning, with a target of approximate-

ly 4,000 tonnes of total rare earth
oxides annually by the end of 2026.

Days after completing the combi-
nation, USA Rare Earth broke ground
on a planned US$1.2 billion metal and
magnet manufacturing facility in
South Carolina. Designed for annual
capacity of 6,400 tonnes of neodymi-
um-iron-boron magnets and 5,000
tonnes of metals, alloys and strip-cast
material, the facility is targeting
commissioning in 2028. These are
planned capacities, not cur-
rent production.

Processing Is the Missing Link
Mining rare earths is only the first
step. Mixed concentrates must be
separated into individual oxides,
converted into metals, formed into
alloys and manufactured into mag-
nets that meet precise performance
requirements. Each stage demands
specialised equipment, technical
expertise and substantial investment.

The IEA identifies metal-making and
magnet production as particularly
difficult stages to expand outside
established supply chains.

Higher construction and operating
costs, limited equipment suppliers
and a shortage of experienced special-
ists can delay new projects and
weaken their competitiveness.

From Capacity to Commercial
Supply

USA Rare Earth’s strategy illus-
trates the push to connect mining
with downstream manufacturing. Yet
combining assets does not guarantee
reliable output or competitive prices.
Projects must secure consistent
feedstock, qualify products with
customers and manage the economics
of producing different rare
earth elements.

The strategic goal is clear: reduce
dependence on a supply chain
concentrated in China. But success
will depend on more than new mines
and factory announcements. It will
require sustained production,
competitive processing costs and
dependable deliveries of fin-
ished materials.

Until those links operate at scale,
expanding rare earth mining outside
China will only partly address the
industry’s supply-chain vulnerability.
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FORTESCUE’S TOOWONG PROCESS ;l;
Can Arsenic Removal Unlock Bl

Difficult Copper Deposits?
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Fortescue has sold more than 40 tonnes of arsenic-treated copper
concentrate. The milestone is promising, but the technology’s wider
value will depend on its cost, environmental performance and

ability to operate at commercial scale.

copper deposit can contain valuable metal and still be

difficult to develop. Arsenic is one reason. When it
enters copper concentrate at high levels, smelters may
impose penalties, require blending with cleaner material
or reject the shipment. The result can be higher costs and

copper resources that are harder to bring into production.

Fortescue is testing whether its Toowong Process can
help overcome that barrier. On October 19, 2026, the
company announced that it had sold more than 40 tonnes
of copper concentrate treated at its Brisbane demonstra-
tion plant. The feedstock contained up to 7% arsenic,
while the treated product contained less than 0.25%,
according to Fortescue.

The sale confirms that a buyer accepted the material,
although the company has not disclosed the buyer or the
sale price. It does not, by itself, prove that the technology
is commercially viable at full scale.

Removing Arsenic, Retaining Copper

Fortescue acquired the Toowong Process in 2022. The
patented technology uses hydrometallurgy, treating
concentrate with chemical solutions at relatively low
temperatures and pressures rather than relying on
conventional high-temperature roasting.

Across seven campaigns and more than 3,000 operat-
ing hours, Fortescue reports that the process reduced
arsenic levels to below 0.3% while retaining more than
99.9% of the copper. These results are encouraging, but
they are company-reported demonstration data, not
independent guarantees of performance under commer-
cial operating conditions.

If the process can consistently remove arsenic while
preserving copper, it could improve the marketability of
concentrates that would otherwise attract heavy penalties
or face limited smelter options. For mine developers, that
may create greater flexibility in deciding which resources
can be developed.

The Environmental Challenge Remains

Removing arsenic from concentrate does not make it
disappear. The process transfers it into another material
stream that must be managed safely.

Fortescue has indicated that a future processing plant
would require wastewater treatment, while recovered
arsenic would need to undergo stabilisation. The design
and cost of this waste-management system will be impor-
tant to the technology’s environmental performance and
overall economics.

The process is intended as an alternative to roasting,
which uses high temperatures and creates arsenic-bearing
emissions that require control. Fortescue says its method
can reduce energy use and emissions, but independent,
quantified evidence of those benefits has not been public-
ly established in the reporting reviewed.

The Commercial Test

The next question is whether the technology can
deliver its benefits at a cost that makes sense for a mine.
Reagent use, energy consumption, plant reliability,
maintenance and waste treatment will all affect the final
economics. Fortescue has not disclosed commercial plant
capacity, capital costs or a deployment timetable, and says
it is continuing to refine the process and its engineering.

The company is also testing concentrate from its
Canariaco Copper Project in Peru. Successful treatment
could improve the marketability of its concentrate, but it
would not by itself establish the project’s overall eco-
nomic viability.

The sale of more than 40 tonnes is a meaningful step
beyond laboratory testing. The decisive evidence will
come from reliable operation at larger scale, transparent
cost data and a safe, permitted solution for arsenic-bear-
ing residues. Until then, the Toowong Process remains a
promising technology with its commercial case
still to prove.
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The Fire Rules
Battery-

Still Need

Battery-electric machines are moving from trial fleets into the
underground production plan. New research and an unfinished safety
standard expose the harder question: are mines prepared for the battery
fire their diesel procedures were never designed to contain?

WORDS BY MO SHINE // DATA BY SKILLINGS RESEARCH

t Hudbay Minerals’ Lalor mine in

Manitoba, battery-electric
equipment has scaled. Hudbay
reported ten battery-electric vehicles

in February 2026, with two more
planned. Hudbay linked cooler
deeper workings to ventilation gains.
In South Africa, Epiroc says Ass-
mang’s Black Rock underground fleet
delivered 11% higher throughput
while cutting ventilation and energy
costs by 18% against diesel equip-
ment. The commercial case is clear;
the fire response is not.

Electrification changes what mines
must fight. A damaged lithium-ion
pack can enter thermal runaway, in
which internal reactions generate
heat faster than it escapes. Failures
can spread between cells. Sandvik

uses more thermally stable lithium
iron phosphate (LFP), while Epiroc
specifies higher-energy-density nickel
manganese cobalt (NMC); even LFP
cells can still vent flammable gases
and toxic hydrogen fluoride. Unlike a
conventional fuel fire, visible flame
extinction may not establish that the
battery is stable.

Australia’s interim standard for
underground battery-powered
machines, published in September
2025, offers a revealing measure of
how regulation is catching up. AS
5487 sets performance requirements,
including for fire hazards, charging
and verification. Yet its section for
prescriptive requirements was
deliberately left blank because the
technology and accepted solutions
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FROM CELL FAILURETO

A possible battery-fire escalation pathway uhderground

CELL STRESS

PROTECT
THE PACK

CONTROLS: (v

were not sufficiently mature. It is a
significant standard, but not a
ready-made emergency plan.

What the tests actually show

Research has exposed the differ-
ence between extinguishing flames
and stopping the reaction inside a
pack. In 2024, Liming Yuan and
colleagues at the US National Institute
for Occupational Safety and Health
(NIOSH) tested suppression agents on
LFP battery packs. Dry chemical
initially knocked down flames, but
the packs reignited. Water mist
provided sustained cooling and
prevented reignition under the tested
conditions. Crucially, the researchers
tested exposed cells, not complete
sealed vehicle battery systems; their
results cannot be transferred whole-
sale to a mine fleet.

A 2025 NIOSH paper by Thomas
Dubaniewicz tested a battery inside a
modified MSHA-approved explo-
sion-proof enclosure. Thermal
runaway forced jet flames through
joints and deformed the housing
beyond permitted limits. That finding,
based on a specific test configuration,
challenges assumptions about
protection systems designed to
contain methane-air explosions. It
does not establish that every en-
closure will fail.
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These are engineering distinctions
with procurement consequences. A
suppression certificate cannot
establish whether the installed design
detects failure, limits propagation,
cools the pack and protects respond-
ers within the mine’s layout. Battery
management telemetry can provide
warning, but it does not replace
independent detection or a response
plan for lost communications and
inaccessible equipment.

The ventilation paradox

Diesel displacement can reduce
routine ventilation demand. A battery
incident, however, may create a very
different airflow problem. Smoke and
gases can travel along headings,
compromise escape routes and
complicate rescue even where flames
remain localized.

An October 2026 study by Univer-
sidad de Chile researchers Benavides
Salinas and Kracht modeled bat-
tery-electric mining and fire scenari-
os. It found lower ordinary airflow
requirements for much of the electric
equipment assessed, but potentially
dangerous carbon monoxide and
hydrogen fluoride concentrations in
simulated fires. The authors identified
gaps in Chilean rules covering
charging, gas monitoring and emer-
gency response. Those are modeled
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hazards, not measurements from an
actual mine disaster.

The practical question is whether
ventilation-on-demand systems have
been evaluated for charging incidents,
loss of normal airflow and altered
escape conditions, rather than solely
for routine operations. Gas detection,
alarm thresholds and evacuation
routes must work as a co-
ordinated system.

The investment test

Every fleet expansion needs a
battery-specific safety case: tested
pack protection; monitored and
segregated charging; verified emer-
gency airflow; electrical isolation;
rescue withdrawal criteria; and
post-incident temperature and gas
surveillance. Suppliers must substan-
tiate performance claims under
conditions relevant to the vehicle and
mine, while management must
establish who owns each control. The
case must be revisited when battery
chemistry, pack supplier, charging
equipment or deployment
geometry changes.

These requirements have financial
consequences. Charging infrastruc-
ture, water access, sensors, ventila-
tion modeling and training belong in
the electrification budget, not in an



unspecified future safety upgrade. Lalor and Black Rock offer a
Boards should demand independ- business case for electrification.
ent evidence before approving The unanswered test is whether a
expansion. If assumptions fail after = mine’s fire plan has been demon-
deployment, the exposure extends  strated through realistic site trials,
beyond a damaged machine to lost  rescue exercises and operating
production and interrupted records, rather than asserted in a

access to workings. supplier’s brochure.

THE SAFETY CODE
BLIND SPOT

FROM CELL FAILURE TO
UNDERGROUND EXPOSURE
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The regulatory problem is not an absence of mining fire rules. It is the distance
between established duties and a validated response to lithium-ion battery failure.
In Australia, AS 5487 (Int):2025 sets performance-based requirements for
battery-powered machines underground. Its prescriptive Section 3is intentionally
empty pending greater technical certainty. It does not remove operators’ existing
safety responsibilities. Western Australian guidance also requires a current,
operation-specific underground fire risk assessment, but a generic fire assess-
ment cannot establish how an individual battery pack behaves.

Inthe United States, 30 CFR 57.4502 requires ventilation at battery-charging
stations to prevent hydrogen accumulation and prohibits ignition sources.
Separately, 30 CFR 75.340 addresses underground electrical installations in coal
mines, including charging stations and specified fire protection arrangements.
Neither provision, by itself, certifies a complete lithium-ion vehicle response.
The necessary bridge is site-specific evidence: what triggers pack isolation;
which gases detectors can identify; whether suppression reaches the cells; how
airflow affects occupied workings; when rescuers withdraw; and what proves
safe re-entry.

Legislation establishes duties; standards specify performance expectations.
Mine operators still have to show, using suitable tests, scenario exercises and
documented drills, that the entire protective system works reliably together when
a battery fails during underground operations.

Ethiopia Opens
$50 Million
Precious
Metals Refinery

thiopia has inaugurated its first

National Precious Metals Refinery
at the Bole Lemi Special Economic
Zone in Addis Ababa, marking a step
towards expanding domestic min-
eral processing.

The $50 million facility is a joint
venture between state-owned Ethiopi-
an Investment Holdings, with a 51%
stake, and Sam Precious Metals,
which holds 49%. It is designed to
process more than 600 tonnes of
precious metals annually, offering
gold testing, refining, casting and
bullion production.

The refinery aims to serve Ethiopi-
an producers as well as mining
companies from neighbouring
countries, potentially reducing their
dependence on overseas
refining centres.

However, its commercial success
will depend on securing sufficient
feedstock, meeting international
quality standards and competing with
established refiners.

The project reflects Ethiopia's
wider ambition to capture more value
from mineral resources through
domestic processing, technical
expertise and downstream indus-
trial development.
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Lithium’s long-term outlook
remains strong, driven by electric
vehicles and energy storage. Yet the
investment environment is changing.
According to the International Energy
Agency (IEA), lithium prices more
than doubled during 2025 and early
2026 as demand strengthened and
supply tightened. Even so, lithium
investment fell by around 40% in
2025, reflecting caution after the
previous downturn.

This contrast captures the chal-
lenge facing developers: future
demand may be attractive, but
investors must determine whether
individual projects can survive
volatile prices and deliver returns.

The Price Assumption Problem
Lithium projects can take years to

develop, making commodity-price

assumptions critical. A feasibility

study built around optimistic prices

may overstate a project’s finan-

cial resilience.

An August 2026 analysis by S&P
Global Market Intelligence found that
lithium projects’ average price
assumptions in 2025 were more than
double the prevailing spot price.

The gap creates significant risk if
prices remain weak during construc-
tion or early production. A project
that looks profitable on paper may
struggle to generate sufficient cash
flow once operating.

Investors therefore need to test
project economics against lower-price
scenarios, higher capital costs and
slower production ramp-ups—not rely
solely on a developer’s base case.

Thacker Pass: Financing Meets
Execution

Lithium Americas’ Thacker Pass
project in Nevada illustrates how
financing and execution risks inter-
sect. Phase 1 is designed to produce
40,000 tonnes of battery-quality
lithium carbonate annually. Its

financing includes a US$2.23 billion
US Department of Energy loan and
strategic investment from General
Motors and Orion Resource Partners.

Mechanical completion is targeted
for late 2027, followed by a produc-
tion ramp-up through 2028. The
project also has a long-term offtake
agreement with General Motors.
These commitments strengthen its
financing position, but construction
completion, commissioning, operat-
ing costs and consistent product
quality remain critical tests.

The distinction matters: funding a
project and securing a buyer do not
guarantee that it will reach planned
output on schedule or within budget.

What Investors Must Test
A stronger investment case
requires more than a large resource.

Investors need credible capital and
operating costs, permits and infra-

structure, proven processing technol-
ogy, dependable feedstock and
customers with workable

contract terms.

Offtake agreements deserve
particular scrutiny. A Financial Times
analysis of battery-metal deals found
that more than half of the agreements
it examined between 2020 and 2024
had been delayed, renegotiated or
cancelled. Such changes can weaken
the revenue certainty developers
need to secure financing.

The strongest lithium projects will
be those that can withstand lower
prices, manage construction risk and
deliver consistent battery-grade
material at competitive cost. Demand
growth creates opportunity, but it
does not guarantee profitability.For
investors, the decisive question is no
longer how much lithium lies under-
ground. It is whether a project can
turn that resource into reliable cash
flow across market cycles.
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RARE EARTHS

Brazil’s Caldeira Project
From Resource to Commercial Reality

A completed feasibility study, encouraging pilot results and a proposed
Lynas Rare Earths acquisition have advanced Caldeira’s development.
The challenge now is proving its commercial viability.

Brazil’s Caldeira rare
earth project, devel-
oped by Meteoric Resourc-
es in Minas Gerais, is
progressing towards a
potential construction
decision as manufacturers
seek alternative sources of
critical minerals.

Its updated Ore Reserve
stands at approximately
151.1 million tonnes grading
3,524 parts per million total
rare earth oxides (TREO),
supporting a mine life
exceeding 20 years.

The feasibility study
forecasts average annual
production of 12,500
tonnes of TREO, including

neodymium, praseodymi-
um, dysprosium and
terbium, essential elements
for high-performance
permanent magnets.

Testing the Processing
Route

Caldeira’s rare earths
occur in weathered clay
rather than conventional
hard-rock deposits. This
offers a different mining
and processing approach,
potentially reducing the
need for drilling and
blasting. However, recov-
ery rates, reagent consump-
tion, water recycling and
residue management will
determine its prac-
tical advantages.

SKILLINGS.NET | NOVEMBER 2026

Meteoric’s pilot plant
reported average magnet
rare earth oxide (MREO)
recovery of 71%, reaching
80% during optimisation in
May 2026. Average total
rare earth oxide (TREO)
recovery was 61%, rising
to 74% in May.

These company-reported
pilot results are encourag-
ing, but commercial-scale
performance
remains unproven.

The feasibility study
estimates development
capital expenditure of
approximately US498mil-
lion.Forecastlife-of-mineC-
1cashcostsareUS11.68 per

kilogram of TREO. These
remain study estimates, not
operating results.

Lynas Deal Changes the
Picture

On October 1, 2026,
Lynas Rare Earths agreed to
acquire Meteoric through a
proposed all-
share transaction.

The agreement includes
an interim funding facility
of up to A$110 million to
support development. The
acquisition remains subject
to shareholder, court and
Brazilian regu-
latory approvals.

Construction is not yet
authorised. Meteoric
expects its Installation
Licence to be considered in
early 2027, while a final
investment decision
remains outstanding.

Caldeira has a defined
reserve, a completed
feasibility study and
promising pilot results. Its
next challenge is securing
approvals and financing,
then proving that the plant
can deliver reliable produc-
tion at the projected cost.

Until then, it remains a
development opportunity
rather than a commercial
source of rare earth supply.



Al-Powered Core Logging
From Faster Images to Better
Exploration Decisions

Al can turn drill-core photographs into structured
geological data in minutes. But the real test is whether
that speed produces reliable information that helps
geologists make better exploration decisions.

Drill core provides direct evidence
of the geology beneath the
surface. Examining and documenting
thousands of metres of core, howev-
er, takes time and can produce
inconsistent results across teams.
Artificial intelligence is beginning to
automate parts of this workflow,
helping exploration companies
extract more information from both
new and historical core images.

In October 2026, Seequent intro-
duced Al-powered image analysis in
its Imago platform. The company
reported that the system processed
600 metres of drill-core imagery in
two minutes, generating structured,
depth-referenced data for further
interpretation. This demonstrates
image-processing speed, not the time
required to complete and validate a
full geological assessment.

Turning Images into Geological
Data

Machine-learning systems can
identify visible features such as
fractures, core breaks and changes in
core condition. These measurements
can support Rock Quality Designation
(RQD), an indicator used to assess
rock-mass quality.

Automated analysis can help teams
standardise routine measurements,
review historical core images and
update geological models more
efficiently. However, photographs
cannot establish mineral grades on
their own or replace laboratory assays
and appropriate mineralogical testing.

Even visible features can be
difficult to classify. A break may have
occurred naturally or during drilling
and handling, while lighting, image

quality and core orientation can affect
automated measurements.

Accuracy Matters More Than
Speed

Research published in 2025 on
machine learning for drill-core image
analysis identified a key challenge:
models that perform well on one
dataset may not transfer reliably to
different deposits, rock types or
imaging conditions. Research results
are also difficult to compare when
studies use different datasets and
evaluation methods.

Validation is therefore essential.
Geologists must check automated
outputs against the original core
imagery and, where appropriate,
physical samples and reference
measurements. Al can accelerate
routine analysis, but geological
interpretation remains a human
responsibility.

Better Decisions, Not Just Faster
Logging

The commercial value of AI-pow-
ered core logging will depend on
whether it improves data consistency
and helps exploration teams refine
targets, review drill intervals and
update geological models. Companies
must also assess implementation
costs, data quality and the amount of
expert review still required.
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Simandou

Enters the Iron Ore Market
Can New Supply
Reshape Global Trade?

Simandou could diversify iron ore supply and challenge established exporters. But
its market impact will depend on sustained production, reliable infrastructure and
whether steelmakers can absorb additional volumes.

WORDS BY SALINI KRISHNAN // DATA BY SKILLINGS RESEARCH

fter years of delays and infra-

structure challenges, Guinea’s
Simandou iron ore project is begin-
ning to establish its place in the global
market. Its high-grade resources and
planned production capacity make it
one of the most significant additions

to the seaborne iron ore supply chain.

The timing is challenging. China,
the world’s largest iron ore buyer,
continues to import substantial
volumes despite weakness in its steel
sector. As Simandou ramps up, the

central question is whether new
supply will meet future demand or
intensify competition in an already
pressured market.

Production Ramps Up, but Scale
Takes Time

Rio Tinto reported on 14 October
2026 that Simandou achieved an
annualised production run-rate of
approximately 10 million tonnes per
annum (Mtpa) during the third
quarter, measured across the project
on a 100% basis.

Quarterly figures reveal the early
stage of the ramp-up. Simandou
produced 2.5 million wet tonnes of
iron ore fines, shipped 2.2 million wet
tonnes to China and recorded sales of
1.3 million wet tonnes dur-
ing the quarter.

These measures represent different
stages of the supply chain. Production
refers to ore ready for train loading at
the SimFer mine gate. Sales are
recognised later, after transport
through the export system and



further processing in China.
Rio Tinto estimates that the
mine-to-sale cycle will take
approximately 75-90 days
at full production, with up
to another 30 days for
customer collection.

At the end of September,
stockpiles across the wider
system totalled 11.1 million
tonnes, including material
at the mine, port, on
vessels and in China. The
figures underline a central
challenge: increasing mine
output is only one part of
the task; moving ore
efficiently to customers is
equally important.

Rio Tinto remains on
track for a production
run-rate of 60 Mtpa at the
SimFer mine in the second
half of 2028. This target
applies to the SimFer
operation, which covers
blocks 3 and 4, rather than
the entire Simandou
development. Together,
SimFer and the separate
Winning Consortium
Simandou operation are
planned to support up to
120 Mtpa of exports. Actual
deliveries will depend on
the ramp-up of both mining
operations and shared
infrastructure.

A Challenge to Estab-
lished Exporters

Australia and Brazil
dominate seaborne iron ore
supply. Simandou could
give steelmakers another
major source, gradually
diversifying supply and
increasing competition
among exporters.

Its high-grade ore may
offer advantages in suitable
steelmaking processes,

potentially reducing certain
processing requirements.
However, quality alone will
not determine commercial
success. Mining costs,
transport expenses,
product specifications and
delivery reliability all
influence the final cost

to a steelmaker.

If Simandou expands
output faster than demand
grows, competing produc-
ers could face pressure on
prices and margins. The
effect will vary across the
industry. Lower-cost
producers with reliable
logistics and products
suited to customer require-
ments are generally better
positioned to withstand
market weakness.

China’s Demand Will
Shape the Outcome
China’s market illus-
trates the uncertainty
facing new supply. Reuters
reported on 25 October that
Chinese iron ore imports
rose 4.1% during the first
nine months of 2026. Port
inventories reached 152.23
million tonnes in the week
to 23 October, up 14%
year-on-year. Benchmark
iron ore prices had fallen
about 19% from
their May peak.

Higher imports do not
necessarily indicate
stronger steel consump-
tion. Inventory accumula-
tion can sustain purchasing
even when steel production
and end-user demand
remain weak. If stockpiles
stay elevated while steel
demand softens, Siman-
dou’s expanding output
could add to downward
pressure on prices.

China is also seeking
greater influence over
purchasing terms through
state buyer China Mineral
Resources Group. Siman-
dou offers a potential
additional source, but
building dependable supply
at scale will take time.
Australian producers are
likely to remain important
to China’s supply chain
for years to come.

Infrastructure Is the Crit-
ical Test

Simandou is as much a
logistics undertaking as a
mining operation. Its
performance depends on
coordinating mine output,
rail transport, port han-
dling and shipping. Bottle-
necks at any stage could
constrain exports, even as
production increases.

The wider development
relies on a shared railway
and export infrastructure
connecting inland deposits
to Guinea’s coast. The
ability of the project
partners to coordinate

capacity, commissioning
and operations will be
crucial as volumes grow.

Supply Growth Meets
Market Reality

Simandou is emerging as
a significant new partici-
pant in the iron ore trade,
but its long-term influence
will depend on execution
and market conditions.
Sustained production,
dependable logistics and
competitive delivered costs
will determine how quickly
it challenges estab-
lished exporters.

For producers and
investors, the central
question is whether steel
demand can absorb the
additional supply. If
production grows faster
than consumption, pricing
pressure could intensify. If
demand holds and custom-
ers value Simandou’s ore
quality, the project could
reshape competition
without necessarily trigger-
ing a prolonged
market downturn.
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FINANCING CRITICAL MINERALS

How Risk-Sharing Is Making Strategic Mining

Projects Bankable

Strategic minerals may be essential, but projects
still need competitive costs, reliable customers and
financing that can withstand market volatility.

The Bankability Challenge minerals for industries including
Developing a mine or processing semiconductors, aerospace, defence

plant can require years of construc- and manufacturing.

tion and substantial capital before

revenue begins. Prices can fall, costs The project’s estimated total

can overrun and new facilities must investment is US7.4billion,including-

compete with established producers.  workingcapitalandfinancing-

Strategic importance alone does not costs,whileexpectedcapitalexpendi-

make a project financially viable. tureisUS6.6 billion. The announced

structure includes a US210millionUS-

Investors need confidence in DepartmentofCommercegrantand-

construction schedules, processing morethanUS3.7 billion in Department

performance, future sales and debt of War equity and loan funding.

repayment.Uncertainty can raise

financing costs or prevent a project A commercial-bank syndicate led

from reaching a final in- by JPMorgan is expected to provide

vestment decision. an initial US$2.349 billion senior

THREE WAYS TO REDUCE RISK

Debt must be repaid, usually with interest. Lenders therefore look for predictable
cash flow and manageable construction risk. Projects using unproven technology or
exposed to volatile prices may struggle to secure affordable loans.

Equity investors own a stake and share future gains or losses. Equity strengthens a
project’s capital base, but can dilute existing shareholders and requires returns that
reflect the risk.

Buyer-backed financing can improve revenue visibility. Long-term offtake agreements,
prepayments or direct customer investment can help developers secure funding.
However, an offtake agreement does not guarantee a profitable price. Its value depends
on pricing terms, product qualification, volumes and the buyer’s creditworthiness.

CASE STUDY | Korea Zinc’s secured loan. This facility is linked to

Project Crucible the wider financing arrangements and
must not be added to the govern-

Korea Zinc’s planned Project ment-backed loan figure as though it
Crucible in Clarksville, Tennessee, were entirely separate funding.Part of
illustrates how government support the bank loan is planned to be
and private finance can help develop  refinanced through an export-credit
strategic processing capacity.The agency facility.The project is expected
proposed facility is designed to to become operational by 2029. These
produce 13 critical and strategic are announced plans, not a guarantee
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of completion; construction, commis-
sioning and market risks remain.

Price Support Has Limits

Governments are also considering
price floors, contracts for difference
and purchase commitments to
protect selected projects against
severe price declines. These mecha-
nisms can help address volatile prices
and competition from established
producers, but their availability and
design vary by market.

Poorly designed support can shift
excessive costs to taxpayers or sustain
uncompetitive projects. The right
approach depends on the mineral,
market structure and stra-
tegic objective.

Capital Must Deliver Capacity

JPMorganChase’s USl.5trillionSecu-
rityandResiliencylInitiativespansmulti-
pleindustries.Initsfirstyear,thebank-
reportedmorethanUS230 billion in
financing and facilitated transactions
across its focus sectors. These figures
cover the broader initiative, not
critical minerals alone.



Market Intelligence:

October Critical Minerals Tracker —
Funding, Projects and Strategic Deals

October 2026 saw new financing
commitments for critical-miner-
als projects in Australia and strategic
raw-material initiatives across
Europe. Australia conditionally
approved up to A$70 million for

Astron Corporation’s Donald mineral
sands project, alongside up to A$110
million in senior debt from the
National Reconstruction Fund. The
project is expected to produce light
and heavy rare earths. Australia also

conditionally approved a US$41.4
million loan to Global Advanced
Metals to support tan-

talum production.

Meanwhile, the European Commis-
sion selected 46 additional strategic
raw-material projects across 16
member states, covering extraction,
processing and recycling.

The key challenge remains con-
verting financing commitments and
strategic approvals into operating
capacity. Permitting, construction,
processing capabilities and long-term
offtake agreements will determine
whether these initiatives strengthen
critical-mineral supply chains.

2025 GLOBAL CRUDE STEEL PRODUCTION TOTALS

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

Rank Country 2025 2024 “Z02! | Rank Country 2025 2024 *202 | Rank Country 2025 2024 *20%
1 China 9608 10051 -44 16 Spain(e) 120 19 07 31 South Africa 45 47 -47
2 India 1649 1494 104 17 Canada(e) 1 123 12 32 Kazakhstan 43 42 22
3 United States 82.0 795 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 7.0 -45 20  France (e) 98 108 -87 United Arab
6  SouthKorea 69 636  -28 21 Malaysia (e) 90 90 02 % emiates 8 %
7 Tirkiye 381 369 33 22 Austria 16 1 59 36  Finland 37 37 21
8  Germany 341 313 -86 23 Ukraine 14 76 22 37 Slovakia (e) 37 39 -66
9 Brazl 333 339 16 24 Poland (e) 72 Al 08 38 Pakistan (e) 36 41 122
10 lran(e) 318 314 14 25 Belgium(e) 72 7 05 39 lraq(e) 30 30 03
1 VietNam %47 220 12.2 26 Netherlands 65 64 14 40  Oman(e) 30 30 00
12 ltaly 207 200 36 27 Algeria(e) 53 45 179 Others 418 441 -63
13 Indonesia (e) 190 186 19 28 Australia 52 47 121 World 18494 18868 -20
14 Taiwan, China (e) 17 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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STATISTICS

SEPTEMBER 2026 CRUDE STEEL PRODUCTION

orld crude steel production for

the 70 countries reporting to
the World Steel Association (world
steel) was 142.4 million tonnes (Mt) in
September 2026, a 0.2% decrease
compared to September 2025.

Africa produced 2.2 Mt in Septem-
ber 2026, up 10.6% on September
2025. Asia and Oceania produced
104.0 Mt, up 0.7%. The EU (27)
produced 10.1 Mt, down 5.0%. Europe,
Other produced 3.6 Mt, down 1.4%.
The Middle East produced 3.6 Mt,
down 20.4%. North America produced
9.3 Mt, up 3.4%. Russia & other CIS +
Ukraine produced 6.1 Mt, down 1.9%.
South America produced
3.5 Mt, up 0.2%.

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

M world

200

Production (Mt)

0

H row M China

TOP 10 STEEL-PRO-
DUCING COUNTRIES

- World (%  — ROW (%)

China produced 73.6 Mt in Septem-

ber 2026, up 0.1% on September
2025. India produced 13.9 Mt, up
1.9%. The United States is estimated
to have produced 7.2 Mt, up 4.3%.
Japan produced 6.3 Mt, down 0.6%.

- China (%)

(A-uo-Aog ywmoany

Ao .L_c.

Russia is estimated to have produced
5.5 Mt, up 6.2%. South Korea pro-
duced 5.2 Mt, up 3.6%. Tiirkiye
produced 3.2 Mt, up 0.8%. Germany
produced 2.6 Mt, down 13.0%. Brazil
produced 2.8 Mt, down 0.8%. Viet
Nam produced 2.6 Mt, up 29.1%.

TABLE 1. CRUDE STEEL PRODUCTION BY REGION

TABLE 2. TOP 10 STEEL-PRODUCING COUNTRIES

SEP2026  %CHANGE JAN-SEP26 ' CHANGE SEP %  JAN-SEP  %CHANGE
JAN-SEP 2026  CHANGE 2026 JAN-SEP

(MT)  SEP26/25 (MT)
26/25 (MT)  SEP26/25 MT) 26/25
Africa 22 106 190 o7 China 736 o1 7248 29
Asia and Oceania 104.0 07 10098 -09 India 139 19 1300 56
EU@7) 101 50 945 08 United States () 72 43 64.9 58
EUrOpe, Other 36 14 330 41 Japan 6.3 -06 60.3 -03
Russia (e) 55 6.2 494 -36

Middle East 36 204 369 92

South Korea 5.2 36 480 29

i 93 34 847
North America A Tarkye 32 08 208 61
Russia & other CIS + Ukraine 61 19 582 -5.0 Germany 26 130 265 40
South America 35 02 312 -0.2 Brazil 28 -08 246 17
Total 70 countries 142.4 -02 13675 -07 Viet Nam 26 291 232 291

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
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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

L

Northern Engine & Supply Inc.

Construction & Mining Machinery,
Equipment & Supplies

420 South Hoover Road
Virginia, Minnesota 55792
Phone: 218.741.2980 * Fax: 218.741.2989

MINING INFO YOU DON'T
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8 ) CLOBAL MINERALS ENGINEERING
S Geologic, Engineering & Environmental Services

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

We thrive
on challenges

>

golder.com GOLDER

the big picture.

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

Barr Engineering Co. | 800.632.2277 | barr.com
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