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Optiro is a resource consulting and advisory group.

Our 5 core services are Geology, Mining Engineering,
Corporate, Training and Software.
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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MILLION lb

www.optiro.com
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At ME Elecmetal, our goal is for our
customers to meet or exceed their goals
With over 100 years of experience in mining and metallurgy,
ME Elecmetal is a company very well known for its excellence and leadership in
providing integral solutions that add value to its customers’ mining processes.

ME FIT System® is a program designed to deliver
integral solutions for grinding and crushing
applications. FIT stands for Fully Integrated
Technology. Through the ME FIT System
programs, we help our customers achieve their
goals by combining wear parts with technology
tools, advice, training and monitoring — all of
which allow us to develop customized solutions
to address specific challenges and add value to
our customers’ operations.
We become a partner to our customers by
understanding their needs. To accomplish this,
we collect operational data including processed
tonnage, available power, down time, load levels
and all other relevant information about how
their mills operate. We measure how long media
and liners last, what production levels they are
achieving and what opportunities there are for
improvement in the comminution process.
The system takes advantage of ME Elecmetal’s
highest standards in quality, manufacturing,
service and logistics — along with the
multifaceted team that brings it all together.

   
Mill Liners:
ME Elecmetal is the world leader
in designing and supplying
highly engineered mill liners and
total liner solutions for SAG, AG,
ball and rod mills.
Grinding Media:
ME Elecmetal designs, manufactures and supplies the highest
quality forged steel grinding
media for SAG, ball and rod mills.
Crusher Wear Parts:
ME Elecmetal offers wear parts
for all makes and models of
primary, secondary, tertiary and
pebble crushers.

Technology:
ME Elecmetal also offers 3D laser
scanning, liner design and
engineering services, discrete
and finite element modeling and
mill and crusher optimization
services as part of our extensive
service portfolio.
ME Elecmetal
Minneapolis, MN • Tempe, AZ
763-788-1651 • 480-730-7500
www.me-elecmetal.com

ME Elecmetal Comminution Solutions
Innovative Solutions — Proven Performance

ME Elecmetal offers more than mill liners — we offer innovation, support, custom
designs and valuable tools to develop a total comminution solution specific to your
needs. We are on the ground with our customers — setting common goals and
providing timely responses based on effective collaboration. Drawing on our years of
experience and advanced technologies, we will help you optimize processes, extend
the lifespan of wear parts, reduce operational risks and increase profitability.
ME Elecmetal has the expertise, experience and manufacturing capabilities to help
you deliver reliable, consistent and innovative grinding and crushing solutions to your
mine site.

Innovative Mill Lining
Solutions for SAG, AG,
Ball & Rod Mills

Premium Quality Forged Steel
Grinding Media for SAG, Ball
& Rod Mills

• Steel
• Rubber
• Composite

•
•
•
•

ME Super SAG®: 4” to 6.25”
ME Ultra Grind®: 1.5” to 4”
ME Ultra Grind®II: 2.5“ to 3.5”
ME Performa®: 0.88” to 1.5”

Wear Components for
Primary, Secondary &
Tertiary Crushers
• Gyratory Crushers
• Jaw Crushers
• Cone Crushers

Contact Us:
ME Elecmetal
Minneapolis, MN • Tempe, AZ
763-788-1651 • 480-730-7500
www.me-elecmetal.com

ME Elecmetal

Minneapolis, MN • Tempe, AZ
763-788-1651 • 480-730-7500
www.me-elecmetal.com

ME Elecmetal
(China)
ME
Elecmetal
Changzhou,
China
Minneapolis,
MN
• Tempe, AZ
Tel：+86-519-68001000
763-788-1651
• 480-730-7500
www.me-elecmetal.com
www.me-elecmetal.com
Lorem ipsum
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Endowment of
$19 Million by DOE
An initiatory move for the Production of
Rare Earth Elements and Critical Minerals

T

he U.S is compelled to be
dependant on imported material
after being stuck in shortages
into a severe domestic supply
shortage, and the U.S. has been forced to
rely on imported materials, which has left
its clean energy technology production at
huge risk of turmoil.

WASHINGTON, D.C.

Showing their concern about the clean energy economy,
the U.S. Department of Energy (DOE) endowed $19 million
throughout the country for 13 projects in conventionally fossil
fuel-producing groups to assist the production of rare earth
elements and crucial minerals essential for the production of
batteries, magnets, and other apparatuses.
10 | SKILLINGS MINING REVIEW May 2021

ACCORDING TO JENNIFER M. GRANHOLM,
THE SECRETARY OF ENERGY,

"The very same fossil fuel communities

For manufacturing clean energy production
like magnets for wind turbines and batteries for
electric and conventional vehicles, the production
of rare earth elements and crucial minerals is
a key example of DOE’s strong support from
regional economic growth and job opportunities to
the fossil fuel-producing industry.

from regional economic growth and
job opportunities to the fossil fuelproducing industry. The funding awards
being discussed came along with some
suggestions recommended last week like
White House Interagency Working Group
on Coal and Power Plant Communities

and Economic Revitalization; such
measures manifest the national roadmap
to alienate with local communities for
ensuring the shift to a clean energy
economy, creating good-paying union
jobs, spurs economic revitalization and
supports workers.

that have powered our nation for decades
can be at the forefront of the clean energy
economy by producing the critical
minerals needed to build electric vehicles,
wind turbines, and so much more,."
Further, he says, “By building clean
energy products here at home, we’re
securing the supply chain for the innovative solutions needed to reach net-zero
carbon emissions by 2050 – all while
creating good-paying jobs in all parts
of America.”
DOE’S SUPPORT TO CLEAN ENERGY
TECHNOLOGY, A GOOD STEP

For manufacturing clean energy
production like magnets for wind
turbines and batteries for electric and
conventional vehicles, the production of
rare earth elements and crucial minerals
is a key example of DOE’s strong support
www.skillings.net | 11
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but it will also spur economic growth and
create good-paying jobs in the Mountain
State. As Chairman of the Senate Energy
and Natural Resources Committee, I will
continue to advocate for funding and
resources to support research projects in
West Virginia and across the United States
that help our coal communities.”

has distinguished itself in the clean
energy field. I have no doubt that this
research will contribute to our nation's
development of clean energy."

THE U.S. SENATOR JOE MANCHIN, CHAIRMAN OF THE SENATE ENERGY AND
NATURAL RESOURCES COMMITTEE, SAID,

“The coal industry downturn has left
many West Virginians without the goodpaying jobs they once relied on, which has
negatively impacted our state economy.
I am pleased that DOE is investing in West
Virginia University’s Mid-Appalachian
Carbon Ore, Rare Earth and Critical Minerals Initiative, which will work to expand
and transition coal resources to other
high-value products,”. Further, he said,
“Not only will this project create innovative solutions for a cleaner energy future,

THE U.S. SENATOR MARK WARNER SAID,

U.S. SENATOR BOB CASEY SAID,

“I commend Penn State for its work to
receive this grant," Further, he said, "Penn
State's world class research is a source of
pride in the Commonwealth. Once again,
its students and community of scholars

As Chairman of the Senate Energy and Natural
Resources Committee, I will continue to advocate for
funding and resources to support research projects in
West Virginia and across the United States that help
our coal communities.

“I am pleased Virginia Tech’s Center for
Coal and Energy Research will receive
federal funding to advance their research
of natural resources found right here in
the Commonwealth and help discover
innovative uses for these resources,”
Further he said, “This project will not
only increase environmental sustainability in our communities, it will also help
boost economic and job opportunity in
the region.”

THE U.S. SENATOR JOHN HOEVEN SAID,

“North Dakota provides a vast array of
critical resources for the United States,”
Further he said, “This grant will support
the University of North Dakota’s Energy &
Environmental Research Center’s efforts
to continue advancing the production of
rare-earth elements, critical minerals and
other carbon products from North Dakota
lignite coal. This is vital as we continue
12 | SKILLINGS MINING REVIEW May 2021

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-alloy rolled and extruded products
with Halcor being the sole producer of

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.

copper tubes in Greece. High quality in
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 a result of the Group’s strategic
investments in research & development,
Halcor is recognized as one of the leading
copper producers globally, setting new

standards in copper processing. The
company maintains a consistent focus on
quality and environmental protection and
a strong commitment to the principles of
sustainable 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 environmentally friendly.
For more information, please visit our
website www.halcor.com
www.skillings.net | 13
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adding value to our abundant lignite
coal resources, enhancing domestic
production to reduce reliance on foreign
imports and supporting economic growth
across the region.”

of Defense to submit a report to Congress on the domestic supply chain and
expansion of stockpiling these elements,
and I’m thrilled to see WVU become the
recipient of additional funding. I have also
helped introduce legislation to improve
the quality and timeliness of critical
mineral production permitting on federal
land. Taking advantage of this opportunity is vital to the future of West Virginia.
I’m confident that WVU will continue to
expand our understanding and operations
in the field of rare earth element and critical mineral extraction,”

will help rebuild our supply chain and
decrease our dependence on China.
Importantly, these projects will also create
new jobs and spur economic growth for
communities in the Uintah Basin,”

U.S. SENATOR SHELLEY MOORE CAPITO
SAID,

“West Virginia has a great opportunity to
become a leader in rare earth element
and critical mineral production. With a
focus on new technology, we can extract
elements essential to manufacturing,
technology, and energy production from
acid mine drainage in our communities.
Efforts like this will help revitalize localities in our state, while also cleaning up
abandon mine sites. Last year, I authored
language in the National Defense Authorization Act to encourage the Department

THE U.S. REPRESENTATIVE MORGAN
GRIFFITH,

THE U.S. SENATOR MITT ROMNEY SAID,

“China’s near monopoly over rare earth
metals makes the rest of the world
dependent on them. With this funding,
Utah will continue to play a vital role in
United States’ production of rare earth
metals and critical minerals, which

China’s near monopoly over rare earth
metals makes the rest of the world
dependent on them. With this funding, Utah
will continue to play a vital role in United
States’ production of rare earth metals
and critical minerals, which will help
rebuild our supply chain and decrease our
dependence on China.
14 | SKILLINGS MINING REVIEW May 2021

“The work at the Virginia Center for Coal
and Energy Research has led to exciting
breakthroughs in tapping sources of
the rare earth minerals so integral to
modern technology, used in everything
from advanced batteries to smartphones,”
Further he said, “DOE’s award advances
research that could support jobs in
Appalachia and shore up supply chains
vital to our country’s security and
economic growth.”

FloLevel Technologies

THE LEAD

PROJECTS OF U.S
BASIN INTEREST
The following selected projects come
under the circle of 12 areas of attention in correspondence to the selected
U.S. basins that are potent enough
to produce rare earth elements and
critical minerals.

APPALACHIAN BASIN — NORTH (KENTUCKY, MARYLAND, OHIO, PENNSYLVANIA
AND WEST VIRGINIA):

Pennsylvania State University’s
(University Park, Pennsylvania) purpose is
to evaluate and systemize the resources
of rare earth elements and critical
minerals and waste streams, improve
approaches to regain minerals from
these streams, and also to measure the
infrastructure, industries, and businesses
in the Northern Appalachian Basin for
determination of supply chain gaps.
DOE Funding: $1,204,129

and impoundments, acid mine drainage
and other particular resources of Central
Appalachian basin.
DOE Funding: $1,499,999

organization of new technologies for
extracting rare earth elements, critical
minerals and valuable non-fuel, carbonbased products from coal and/or coal
waste in the South Appalachian Basin.
Besides, its aim is also to uplifting the
distraught South Appalachian coal
communities, decreasing dependence
on foreign imports, and introducing
jobs of manufacturing advanced coalderived products.
DOE Funding: $1,499,997

APPALACHIAN BASIN —
CENTRAL (KENTUCKY, TENNESSEE,
VIRGINIA, AND WEST VIRGINIA):

Virginia Polytechnic Institute and State
University (Blacksburg, Virginia). The
Virginia Center for Coal and Energy
Research at Virginia Tech focuses
on upholding the regional economic
growth and raise new job opportunities
through speeding up the extraction and
processing of rare earth elements and
critical minerals resources from coal,
coal ash, coal sediments, coal refuse,
16 | SKILLINGS MINING REVIEW May 2021

APPALACHIAN BASIN — SOUTH (ALABAMA,
GEORGIA AND TENNESSEE):

Collaborative Composite Solutions
Corporation’s (Knoxville, Tennessee)
target is the development and

SAN JUAN RIVER-RATON-BLACK MESA
BASIN (ARIZONA, COLORADO AND NEW
MEXICO):

WILLISTON
BASIN (MONTANA, NORTH
DAKOTA, AND
SOUTH DAKOTA):

University of
North Dakota
(Grand Forks,
North Dakota)
is aiming to
proceed with
an alliance
to extract rare earth elements and critical minerals and
manufacture clean energy carbon-based products by moving
the expansion and transformation of coal and coal-based
resource usage within the Williston Basin.
DOE Funding: $1,500,000

New Mexico Institute of Mining and Technology (Socorro,
New Mexico) aims to regulate the potential of the rare
earth elements and critical minerals resources in coal and
associated stratigraphic units in the San Juan and Raton basins
in New Mexico.
DOE Funding: $1,483,787
ILLINOIS BASIN
(KENTUCKY,
ILLINOIS, INDIANA,
AND TENNESSEE):

Board of Trustees
of the University of
Illinois (Champaign,
Illinois) focuses
on the assessment
of the domestic
existence of
tactical elements
in coal, coal-based resources, and coal utilization waste
streams. Besides, this project also measures the mining
techniques, including mineral extraction and separation
technologies, and others.
DOE Funding: $1,499,987

SOLVING YOUR
MOST COMPLEX
CHALLENGES.
With SEH, you are a true partner and collaborator.

Engineers | Architects | Planners | Scientists
800.325.2055 | sehinc.com/subscribe
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The research and development projects have been
funded by the Office of Fossil Energy (FE) to lessen
the risk and cost that may cause hurdles to the
advanced fossil energy technologies.

POWDER RIVER BASIN (MONTANA AND
WYOMING):

University of Wyoming (Laramie,
Wyoming) plans to introduce novel
resource evolution around the nation’s
largest coal mines to offer an economic
advantage to the Powder River Basin of
Wyoming and Montana.
DOE Funding: $1,499,817

the non-fuel carbon-based products
and other products dependant upon
critical minerals.
DOE Funding: $1,499,647

UINTA RIVER BASIN (COLORADO AND
UTAH):

University of Utah (Salt Lake City, Utah)
focuses on the assessment, quantification,
and empowerment of transformation of
Uinta Basin earth resources, including
coal, oil shale, resin, rare earth elements,
and critical materials into worth full
metal, mineral and carbon-based
products to be utilized in the production
of products like carbon fiber composites
for aircraft and powerful magnets for
turbines and capacity batteries for
electric vehicles.
DOE Funding: $1,500,000
18 | SKILLINGS MINING REVIEW May 2021

GREEN RIVER — WIND RIVER BASIN
(COLORADO AND WYOMING):

University of Wyoming (Laramie,
Wyoming) emphasizes the regional
economic growth, job creation, and
technology innovation in the Greater
Green River Basin/Wind River Basin of
Wyoming and Colorado by quantifying
the supply of rare earth elements
and critical minerals for producing

GULF COAST BASIN (ALABAMA, ARKANSAS,
GEORGIA, LOUISIANA, MISSISSIPPI & TEXAS):

The University of Texas at Austin (Austin,
Texas) deals with the quantification of
coal in mines and coal ash in power
plant resources and raw material used
as feedstocks for rare earth elements
and critical minerals within the U.S.
Gulf Coast Basin.
DOE Funding: $1,497,376

ALASKA (ALASKA):

University of Alaska Fairbanks (Fairbanks,
Alaska) emphasizes the establishment of
Alaska’s resources as competitive sources
of supply for the reduction of the nation's
dependence on imported rare earth
elements and critical minerals.
DOE Funding: $1,499,808
OTHER: University of Kansas Center for

Research Inc. (Lawrence, Kansas) aims to
analyze the viability of recovering critical
minerals from coal and related strata in the
Cherokee-Forest City Basin encompassing
Kansas, Iowa, Missouri, Nebraska, Oklahoma, and the Osage Nation.
DOE Funding: $1,500,000

OTHER: West Virginia University Research
Corporation (Morgantown, West Virginia)
plans to expand and renovate the utilization of coal and coal-based resources, like
waste streams, to provide 21st-century
energy and manufacturing ecosystem with
worth full products.
DOE Funding: $1,500,000

The Projects will be dealt by DOE’s Office
of Fossil Energy’s National Energy Technology Laboratory (NETL). The research
and development projects have been
funded by the Office of Fossil Energy (FE)
to lessen the risk and cost that may cause
hurdles to the advanced fossil energy
technologies. The other aim is to fur-

ther endure the use of the nation’s fossil
energy resources. For further information
about the programs within FE, do visit the
website at https://www.energy.gov/fe/
office-fossil-energy.

Proud to be
your reliable
partner.

19260

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.

mnpower.com/EnergyForward
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SURFACE MINING

the dust and vibration produced. Vermeer
Corporation SEMs also go well with the
government regulations and do not affect
drilling or blasting methods.

If you want to allow the surface miner
machines to work in the harder rock,
what adaptations need to be made?
Surface mining operators calculate
the power to weight ratio of a surface
excavation machine for complex
tasks because a heavier machine with
enhanced horsepower is required for
more complex rock. Moreover, the
working style of an excavation machine
can also affect its productivity.

Inception of
surface mining
Vermeer Corporation that manufactures Vermeer Terrain
Leveler surface excavation machines has influenced how vital work
is done in the industry and agriculture. Vermeer Corporation did this
by manufacturing high-quality industrial and agricultural equipment
with a unique design enabling better and swift work.
®

We are aware that our loyal customers rely on us to keep their businesses running and
flourishing. We are a team of about 3,500+ members, and our sole goal is to meet our
customers' needs and expectations and provide reliability in more than 60 countries of
the world.
valued product with a consistent size. The
Might you want to know about the
end product is such a delicate condition
benefits of using surface miners
that you do not need the crushers to
for hard rock deposits such as Iron
reduce the size.

Ore compared to the Alternative
Mining Method?

Like Vermeer Terrain Leveler SEM,
Surface excavation Machines provide
hardcore productivity, making level paths
in rough terrain. These machines use
top-down cutting so that the operator
can separate material easily. By this
separation, the operator extracts a more
®
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In this way, SEMs are also helpful in
cutting down additional energy and
expenses. Surface Excavation Machines
are also found to be more environmentally friendly than traditional methods.
Mining operations can also reduce the
number of explosives used to break down
the earth's surface, which in turn reduces

Parts of the machine that are utilized to
cut upwards cannot use the machine's
same power. As a result, the machine's
workability in the case of hard rock is
reduced. The Vermeer Terrain Leveler
SEM has been designed to cut down using
the machine's full power and weight.
Consequently, the machine provides more
horsepower to the cutting attachment,
and better results are obtained. The Vermeer SmartTEC® operating system on the
Terrain Leveler SEM has also been giving
classes to the operators to understand the
dynamics of cutting hard rock. They have
done it by assisting the operator in harder
rock applications, resulting in increased
productivity.

Is there an increasing trend for using
surface miners at harder rock deposits, or is there more demand for them
in softer commodities such as Coal
and Phosphate?
Due to global warming, regulations
worldwide are increasing and impacting
the traditional methods of drilling and
blast surface mining. Another reason
is overpopulation. Towns and cities
around the mining sites are expanding.
As a result, the mining operations

disturb the domestic communities.
Sound, dust, vibrations, drilling, and blast
operations produce unpleasant sounds
and effects, and the community people
often complain.
In other locations, miners have to be
mindful of the pipelines and other utilities
routed near mining operations. Surface
mining methods are the best methods
to continue these operations amidst the
growing regulations and restrictions.
Surface Excavation Machines help miners
to go for more complex rock while being
cost-effective. These help gain bet-

ter-sized products and the waste and can
be easily separated from the ore.

Where are Vermeer's leading markets
for hard rock-mining surface miners
located? Does the company want to
expand into new regions?
The use of surface mining machines is
expanding in South America, Australia, and
West Africa. The demand for Aluminum
is driving the need for bauxite mining in
these regions. Precision surface mining is
also helpful in mining the material more
efficiently. This method is also adopted in
different regions of the world, and Vermeer,

due to its expanded network throughout
the world, is offering a great deal in
these regions to help this mining start.

What are the recent examples of
hard rock mines where Vermeer's
surface miners have worked?
 Bauxite in West Africa, Australia, and
South America
 Iodine in Chile
 Limestone in Asia, North America,
and Europe.
 Lowering the tunnel floor in mines.

Equipping
the mining
industry with
legal services
since 1893.
∙ Mineral purchase agreements,
leases and options
∙ Land assembly and
mineral rights acquisition
∙ Severed mineral registration
and title work
∙ Environmental permitting
and compliance
° MINING & MINERALS LAW °

›› Paul Kilgore ›› Paul Loraas

fryberger.com
www.skillings.net | 21

UNDERGROUND MINING

Norway's Proposals For DeepSea Mining Have Been Slammed
By Environmentalists
On Monday, 12 April 2021, six conservation groups, including

the World Wildlife Fund and Greenpeace, urged Norway to abandon
plans to open ocean areas to deep-sea mining. The government announced in January that it would open areas on its expanded continental
shelf to mineral exploration and production, with the first licences
expected to be issued as early as 2023.

"Minerals and metals for the green shift
should be obtained from consumption
reduction and better reuse on land, not
from the depths of the sea where brutal
mining can do irreparable damage to
nature," the environmentalists said in a
statement.
They also urged Norway to speak out
against deep-sea mining in international waters at the International Seabed
Authority (ISA), a UN body located in
Jamaica that addresses seabed mineral
production regulations.

As Xinjiang miners come back online,
Bitcoin hashrate rises
Several coal mining accidents caused outages in southern China last week, impacting adversely

Bitcoin's hashrate and the price (BTC (+2.63 percent)). The Bitcoin miners, however, are back online. The
mining pool API data shows Bitcoin's hashrate – which indicates the number of computational power
miners can produce at a given time – has recovered to nearly 160 exahashes per second following the
outages, which had reduced it to roughly 125 exahashes per second.

M

iners in Xinjiang province
began bringing their
machines online at the end
of last week. According to
F2Pool Director of Global Finance and
Business Development Liang Da, more
machines came online over the weekend,
but at a slower rate than anticipated.
“The total hashrate is around 150 exahashes a second right now. The recovery
is slower than expected,” he said, adding
that the network needs another 20
exahashes before it regains pre-outage
levels. Based on data from miners who
keep their data private, such as Foundry,
Compass Mining CEO Thomas Heller
told CoinDesk that the network's current
hashrate might exceed the nearly 160
exahashes reported by mining pool APIs.

22 | SKILLINGS MINING REVIEW May 2021

BITCOIN MINING CYCLES IN CHINA

The affected miners depend on cheap
coal for their machines during China's
dry season. In May, when the rains fall
again, the majority of people will flock to
Northern China to benefit from its cheap
hydroelectric power.
The outages, while temporary, emphasize Chinese mining centralization and
the need for a shift toward renewables,
explained Igor Runets, CEO of Bitcoin
mining colocation firm BitRiver.
“Although the drop in hashrate was temporary, it was yet another sign of both the
unreliability of non-renewable sources
of energy for bitcoin mining and the
centralization of mining in China. I believe
that bitcoin mining’s future is green, and

places with surplus renewable energy
have the most potential for it,” he said.
Bitcoin's energy footprint has been a topic
of renewed scrutiny in light of its bull
market, with some newcomers expressing a desire to buy "clean" Bitcoin that is
derived from renewables mining. In North
America, companies like Blockcap and
Gryphon focus exclusively on renewables
mining, but others use a combination of
renewables and natural gas.
While more and more hashrate is coming
to North America due to the increasing
scale of North American companies,
whether or not using renewables, the
region still has a long way to go before
it reaches China's leadership in the
hashrate market.

According to international law, Norway
does not need ISA's approval for its own
deep-sea mining push because potential
resources are located on its extended
continental shelf.
In recent years, the Nordic nation has
funded a number of expeditions to map
the ocean floor along a section of the Arctic's Mid-Atlantic Ridge, which runs from
Jan Mayen to the Svalbard Archipelago.
Metals and minerals critical in battery
technology, wind turbines, and cell

environmental organisation Naturvernforbund (Friends of the Earth Norway) said.

phones have been discovered, according
to the Norwegian Petroleum Directorate,
which is in charge of the mapping. The
first phase in the opening process was
launched in January when Norway's oil
and energy ministry launched a public
consultation on a proposed deep-sea
mining impact assessment programme.

"Mining on the seabed can destroy species and habitats that have an important
role for both the sea and the planet." The
thesis was not premature, according
to Steinar Loeve Ellefmo, an associate
professor at the Norwegian University
of Science and Technology who heads a
study programme on deep-sea mining.

Environmentalists, on the other hand,
believe that such a policy is premature.
"We know less about the deep sea than
about the moon's surface," Silje Ask
Lundberg, the head of Norway's oldest

“I do not think it can be too early to collect
data to learn,” he said.
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Adirondack Park, NY's
former mine becomes a
major solar project
A lease-option agreement for the largest solar project in New

York state was announced by Governor Andrew M. Cuomo. It will
transform an abandoned mine in St. Lawrence County into a large
solar farm, creating over 100 construction jobs that will boost the
state's green economy.

I

t advances New York's goal of 70%
renewable electricity by 2030 in
accordance with its new siting law
and enables the State to meet its
goal under the Climate Leadership and
Community Protection Act.

Benson Mines' long-term goals of
promoting sustainable industrial
development, scheduling investments
complementary to local revitalization, and
creating local jobs are being met through
the repurposing of this site. The discovery of iron ore at Benson Mines in the
1800s played a major role in the history of
Clifton and Fine, and at its peak the mine
was the largest open pit iron-ore mine in
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As part of the Build-Ready program for
cities, Governor Cuomo approved the
site as part of the first suite of projects for
2021. Local communities, elected officials,
corporate entities, environmental justice
organizations, and others are encouraged
to submit potential sites for the development via a Request for Information that
was issued in July 2020.
Information about the program's status
and NYSERDA's plans to establish more
sites on public and private lands across
New York State can be found in the BuildReady Annual Progress Report.

NYSERDA signed a land-lease agreement with Benson Mines, Inc., supported
by the Town of Clifton, the Clifton-Fine
Economic Development Corporation, St.
Lawrence County, and the St. Lawrence
County Industrial Development Agency.
Benson Mines Solar Project will be built
on the remnants of the former iron ore
mining operation, which spans approximately 130 acres, to create a 20MW
solar farm on the northwestern edge of
the Adirondack Park. The project will produce enough renewable energy to power
over 4500 homes.

This project complements the efforts of
the North Country Regional Economic
Development Council, which works to
foster economic development in small
towns and rural areas of New York State,
and the Adirondack Council's recently
approved Adirondack Principles which
includes Adirondack Park Agency to
guide expansion of solar energy capacity
within the park responsibly.

CHAIRMAN OF THE SENATE ENERGY AND
TELECOMMUNICATIONS COMMITTEE,
SENATOR KEVIN PARKER, SAID,

the world. In the late 1970s the operation
closed and is now a North Country aggregates and timber company.
EXECUTIVE DIRECTOR OF THE ADIRONDACK
COUNCIL WILLIAM C. JANEWAY SAID,

“Making this location available in the
Adirondack Park for a solar project will
bring new economic life to a corner of the
park that needs more sustainable jobs and
more stability to the power grid without
new air pollution. Instead of digging
rock out the ground, this project will pull
sunlight out of the sky to ensure that local
communities are benefiting from clean
energy while protecting the Park’s lakes
and streams from acid rain and other
impacts of climate change.”

“I applaud NYSERDA for acquiring their
first “Build-Ready” site. This initiative will
provide renewable energy to power more
than 4,500 homes, and I look forward to
the expansion of these lease agreements
which will help us to meet and exceed
our clean energy goals.”
CHAIRMAN OF THE ASSEMBLY ENERGY
COMMITTEE, MICHAEL CUSICK, SAID,

“Today’s announcement of the leaseoption agreement in St. Lawrence County
is the first in what I am confident will be
many such projects. The reincarnation of
formerly mined land as one of Adirondack
Park’s largest solar projects serves as a
prime example that our state is moving
swiftly towards building the energy grid
of the future.”

Sierra Metals will invest USD28 million in an
iron ore processing plant at the Bolivar Mine
Sierra Metals Inc.'s Board of Directors has

approved an investment of USD28 million in the
construction of a magnetite processing plant. This
investment includes an initial USD5.2 million for
procurement and contracting on the project.
Approximately 500,000 tonnes of 62 percent iron ore fines
concentrate will be produced by the plant at the Bolivar Mine in
Chihuahua State, Mexico, annually. In July, the company plans
to begin construction on its processing plant, which is expected
to last six months. The process is currently being engineered
and tested. As an addition to the existing copper concentrator
plant, the company plans to concentrate magnetite using magnetic drums and regrinding equipment at a marginal cost.

QUALITY ASSURANCE

Vice President of Corporate Planning Américo Zuzunaga,
FAusIMM CP (Mining Engineer), is a Qualified Person, as defined
by National Instrument 43-101 – Standards of Disclosure for
Mineral Projects. Vice President of Metallurgy and Projects
Augusto Chung, FAusIMM CP (Metallurgist) is a Qualified
Person as defined by National Instrument 43-101 - Standards of
Disclosure for Mineral Projects.
The Sierra Metals website can be accessed at www.sierrametals.com.

On November 5, 2020, the Bolivar Mine Preliminary Economic
Assessment (the "Report") was filed on SEDAR (sedar.com)
and EDGAR (sec.gov) with references to the magnetite project. Despite not including magnetite in the economic analysis,
the company noted in the Report that it was investigating this
option and believed that doing so could results in the following outcomes:
 Increased revenue from sales
 Lower future closure costs; and
 Lower tailings for deposition and associated costs.
As a result of the project approval, it will be considered for
inclusion in an update of the Bolivar Mine PEA, which is due to
be filed within 45 days.
CEO OF SIERRA METALS LUIS MARCHESE COMMENTED:

“We are very excited about initiating this new process the
potential for additional revenue for the company. The iron ore
market is presenting value enhancing opportunities for Sierra
Metals and the company is taking decisive action to extract
value from its existing iron ore-copper mineral resources.
As well, this process is expected to have additional benefits
including reduced haulage costs of our copper concentrate by
rail and enhance the Bolivar mine’s economics due to this new
revenue stream. Overall, we believe that this is a great value-enhancing initiative for the company and its shareholders.”
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PiM

profiles in mining

Interview with

Ludovic
Donati

Summarize your company business and current projects you are involved in.
Eramet is French mining and metallurgical company
with a presence in 20 countries. We are producing
Nickel (mines and FeNi plants), Manganese (mines
and Mn alloys plants), Zircon, Titanium and highperformance alloys. I am in charge to implement
Digital Transformation: To connect geology to
economy To optimize our processes thanks to
Big Data and Artificial Intelligence To ensure the
traceability and quality of our products.

Tell us a bit about your prestigious company,
“Eramet” please.
Eramet is a French mining and metallurgical
company with a presence in 20 countries and
13,000 employees. The Group is a key player in
the extraction and valorization of metals (nickel,
manganese, mineral sands, lithium) and the
elaboration and processing of alloys with a high
added value (high-speed steels, high-performance
steels, superalloys, aluminum and titanium alloys).

Ludovic Donati is a "Normalien" and

PhD in chemistry (2007-2010). He joined
the research center of Eramet in 2011 as a
research engineer to develop of a new metallurgical process on a new Rare Earth ore
deposit in Gabon. In 2014 he was appointed
at the Eramet CEO’s office as a Strategy &
Investor Relation Manager. In 2017 he was
appointed Group Chief Digital Officer. He
was in charge to define the vision and the
strategy of Digital Transformation and then
to coordinate the deployment of this transformation. Ludovic Donati was nominated
for the Next Leader Awards of Les Echos
French newspaper in 2018, won in 2019
the Industry 4.0 Acceleration Award and the
“Grand Prix de l'Acélération Digitale" from
BFM Business for Eramet and won in 2020
the Data and Artificial Syntec Conseil Award
with Capgemini Invent and the Netexplo
Change 2020 Award in Artificial Intelligence.

We are extracting nickel in New Caledonia and
Indonesia, manganese in Gabon (the first worldwide
manganese mine), mineral sands in Senegal; we are
producing ferronickel in New Caledonia and manganese alloys in Norway, Gabon, the USA and France.
Moreover, we are currently developing in Argentina,
a lithium extraction process with the objective to
produce lithium battery grade in the coming years.
We also are a railway company as we are operating
the train transportation in Gabon and also in Senegal.
Eramet positions itself as the privileged partner of
its customers in sectors that include carbon and
stainless steel, aerospace, pigments, energy, and
new battery generations. Last but not least, Corporate Social Responsibility is at the centre of our
strategic model to position the Group as a committed and contributive corporate citizen.

What do you think “Digital” means in mining,
say when you are operating in the Gabonese
rainforest or in an island in Pacific?
This is exactly the 1st question I had to answer when
I was appointed as the Group Chief Digital Officer.
I mobilized and worked with the entire business
organizations (mines, plants) and support functions
(HR, IT, purchasing, sales, HSE …) to define the digital
transformation vision and strategy for Eramet.
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WE DEFINED A VISION IN 3 AXES:

 To connect the geology to economy, in
order to ensure a digital continuity on
the all-value chain of our metals, from
the prospection and the extraction to
the selling.
 To optimize our processes with Big
Data and Artificial Intelligence.
 To ensure the traceability of our products from the extraction or elaboration
to our clients.
Based on this vision we launched Numerous digital transformation projects were
performed in order to build the data
basements and to transform the way
to work on the field: use of drones and
IoT for a better environmental footprint
monitoring, collision avoidance systems
to improve operating safety, fleet and
fuel management systems to reduce
energy consumption and optimize the ore
extraction, topographic measurements by
drones, … IT and infrastructure roadmaps
were also reviewed in order to support
the transformation: move to cloud, digital
solutions and agile methodologies, OT
standardization, new telecommunication systems.

How can the “Digital” mining process
help contribute to metallurgists or
geologists, especially the ones from
those golden old days?
Digital is a key lever to increase our
performance and to re-think the way we
are operating. For example, a topographer
is becoming a drone pilot, as drone is
allowing to cover more than hundreds
of surface than with traditional methods.
A metallurgist is also becoming a “datametallurgist” as AI is becoming key in
alloys production at Eramet.
And of-course predictive maintenance
and reducing our energy consumption
are very important as our ambition to
increase our productivity level to serve
the energetical transition.
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We are extracting nickel in New Caledonia and
Indonesia, manganese in Gabon (the first worldwide
manganese mine), mineral sands in Senegal; we
are producing ferronickel in New Caledonia and
manganese alloys in Norway, Gabon, the USA and
France.
As the understanding of Digital and Data
are very important in our operations, we
developed specific training programs
for our employees from acculturation
(e-learning and events) to certification in
Data Science. More than 10 people were
certified in 2020 in New Caledonia.

How do you think can “Digital” support the ambition of Eramet to turn to
the energetical transition?

Eramet is the only European mining
entity with world-class mineral deposits
in all critical metals for the energy transition: nickel, cobalt and lithium. To support
this transition, we need to increase our
productivity and to be the best in class in
our CSR policy. And Digital is definitely a
strong lever for that. For example, we are
currently testing the implementation of
the traceability of our metals, especially
CSR data, in order to develop the certifi-

Safety, the optimization of operations
in the field, the responsible resource
management and the real-time supply
chain management. The use of drones
also enables environmental monitoring
and surveillance. Connected trucks
improve driver safety and industrial
performance. Artificial Intelligence
programs developed by the Group's data
scientists, in conjunction with start-ups,
analyze this data with the aim of creating
digital twins of the mines in real time.
Thanks also to drone topography, our
objective is to deploy a spatial digital twin
of each of our mines.
The Plant 4.0 program puts artificial intelligence at the heart of our processes. The
diversity of the Eramet Group's operations is reflected in its plants, which face
different challenges. Thanks to the use of
artificial intelligence, digital transforma-

tion is enabling us to rethink the way each
production process is conducted. We also
are reducing and optimizing our energy
consumption and carbon footprint thanks
to dedicated algorithms. To improve the
maintenance of our sites is also key
through predictive maintenance and
remote machine monitoring with IoT.
The Logistics 4.0 program is currently
mainly focused on the Gabonese railway. We are operating a single 648-km
track that extends across the equatorial
forest, passing through many areas of
unstable terrain, with crossings only
possible at stations. The Setrag company is employing digital technology to
improve its operations, focusing on 3 key
areas: Improving rail traffic management,
optimizing the management of rolling
stock and infrastructure monitoring and
maintenance. Thanks to our Digital and

cation and the respect of the “Responsible
Mine” label that France and Europe are
putting in place. We also are improving our productivity thanks to digital by
implementing Integrated Remote Operations Centers in New Caledonia and
Gabon. A strong operational transformation to be ready to provide the metals for
the energetical transition!

What are the main Digital Transformation programs that you’ve
developed at Eramet or elsewhere
and what have been your intention
behind each one?
Sure. We structured internally our
approach in 3 main programs: Mine
4.0, Plant 4.0 and Logistics 4.0. Our
objective is to maximize the roll-out of
the digital solutions within all the sites
where they could be addressed. For the
Mine 4.0 program, our objective is that
all our mines are connected mine with
an exemplary CSR approach. Thanks to
digital we want to improve Employee
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Eramet is the only European mining entity with
world-class mineral deposits in all critical metals
for the energy transition: nickel, cobalt and lithium.
Data science and AI are a strong part of our Digital
Transformation program. Since 2018 we have
appointed a Data Science Team headed by a Chief
Data & AI officer.
Data factory, we developed numerous
Digital solutions in less than 12 months in
order to help the traffic optimization.
For example, we developed a dedicated
predictive maintenance tool using AI to
optimize interventions in risk areas in
order to avoid delays.

Do you make use of AI in your programs, and how important or not
important do you think it is?
Yes, Data science and AI are a strong
part of our Digital Transformation
program. Since 2018 we have appointed
a Data Science Team headed by a Chief
Data & AI officer.
We are developing and operating together
with the IT Department new digital and
data solutions developed thanks to new
methodologies like Design Thinking and
Agile methodologies. We are working
with best-in-class partners like Capgemini and Microsoft. More than 50
people are involved in our Digital and
Data factory.
AI algorithms are connected to our production of silicomanganese in Norway
and Ferronickel in New Caledonia: in real
time algorithms are processing data from
numerous sensors and data sources to
give recommendations to metallurgists.
30 | SKILLINGS MINING REVIEW May 2021

These recommendation and Data
solutions were developed with the metallurgists and based on their knowledges.
We also developed algorithms to optimize
the lead time of our high-speed steel production facilities in Sweden and France.
In our mines we are working on new
geological modelling using AI as in Senegal. And we now want also to work with
our support functions to develop these
Data approaches in HR, purchasing, etc.

What have you done to monitor the
Global Value Chain at Eramet?
Monitoring our global value chain
thanks to Digital and Data is key for

us in the coming years. For that we
are implementing Integrated Remote
Operation Centers in Nickel and
Manganese value chains. In New
Caledonia we operate 5 Nickel mines
spread over the whole territory.
Each mine has a specific chemistry composition and this is a special mix of all the
ores that feed our metallurgical facility.
Moreover, a part of the ore extracted is
directly sold to clients. This is then a complicated set up to manage.
Centralizing all the data from the different
mines is allowing us to re-think the way
we are operating: we can optimize in real
time the production, be more agile on
the short term planification and strongly
correlated with the demand of our clients.
The first IROC version was inaugurated in
last February 2021.
In Gabon, we will fluidify our supply
chain (mine, train, port) thanks to the
centralization of our data and the way to
take the better decision in real time. This
is a major transformation based on the 3
pillars: people, process and technology.
Thanks to IROC, Eramet mines will fully
be 21st century mines!

Iron ore production to grow 5.1%
by 2025: Report
Iron ore production worldwide is expected to grow by 5.1 percent to 2.66 billion tonnes between 2021 and 2025, according
to a recent report by GlobalData in the UK. A compound annual growth rate of 3.7% was used by the firm.

B

razil (6.2 percent), South Africa
(4.1 percent), Australia (3.2
percent), and India will see the
most growth (2.9 percent ).
The expansion will be possible as new
projects come on-stream, such as Zulti
in South Africa, Serrote Da Laje in Brazil,
and South Flank and Guadi-Darri in
Australia. Gudai-Darri is scheduled to
begin production in 2022, followed by the
other three projects this year.

The positive outlook follows a decrease of
3 percent in 2020 production to 2.2 billion tonnes. Most of what shrank should
be recovered this year since the global
output is expected to rise by 111.3 million
tonnes to 2.3 billion tonnes.
“Declines from Brazil and India were
major contributors to the reduced output
in 2020,” Vinneth Bajaj, Associate Project
Manager at GlobalData explained.

“Combined production from these two
countries fell from a collective 638.2 million tonnes in 2019 to an estimated 591.1
million tonnes in 2020.
The reduced output from the iron ore
giant, Vale, was the key factor behind
Brazil’s reduced output, while delays in
the auctioning of mines in Odisha affected
India’s output in 2020.
“Miners in Australia were relatively
unaffected by COVID-19 due to effective measures adopted by the Australian
Government, while a speedy recovery in
China led to a significant 10.4% increase in
the country’s iron ore output.”
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Biden Administration
Clean Energy Reforms &
their impact on Mining
Reforms Bills
mining reforms can never be overlooked when clean

energy talks take place. Keeping this in view, lawmakers
of both political parties try their best to capitalize on the
Biden's Administration's clean energy goals. The reason
behind all this hassle is the enaction of modern visions of
a mining overhaul. To shorten the environmental reviews
and expand the U.S. mining, Republicans have raised minerals' utility in wind turbines and electric vehicles this year.

House Natural Resources
Chair Raúl Grijalva (D-Ariz.)
will be pushing mining reform
legislation now that Democrats control Congress.
Teresa Canino/GFR Media/
GDA Photo Service/
Newscom
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L

ast month about the "American
Critical Mineral Independence
Act," Rep. Paul Gosar (R-Ariz)
said, "Our need for critical
minerals will skyrocket in the coming
decades, especially as demand
for renewable energy and battery
storage increases."
The increased attention to minerals such
as Lithium, Cobalt, and Copper means
the overhaul of the nation's foundational
Hardrock mining law is in the process to
change. This is happening because the
Democrats who run both chambers of
Congress are paying attention to these
minerals. The overall argument leads to
both parties agreeing that mining policy
needs reform. But the opinions of both
parties are pretty contrasting, and there is
no straightforward answer for now.
However, Interior Secretary Deb Haaland
and Agriculture Secretary Tom Vilsack
received a letter last week from The
House Natural Resources Chairman Raúl
Grijalva (D-Ariz.) and Rep. Alan Lowenthal
(D-Calif.), head of the Mineral Resources
Subcommittee, who mentioned their
forthcoming Hardrock mining bill.
"We are working to pass legislation that
ends the obsolete system put in place by
the Mining Law of 1872, and replace it
with a modern leasing system designed

to protect the interests of American
taxpayers and our nation's public lands,"
they wrote.
'WE MUST REFORM.'

During Reconstruction, former President
Ulysses S. Grant signed The General
Mining Act, which did wonders for the
workers. This act influenced the settlers
to go to the West and search for coal, gas,
and oil. They also look for the Hardrock
minerals such as Gold and Silver.
Prospectors were also given the authority to claim the minerals they find in the
Federal Lands. Congress created a leasing
contract in 1920. It was for the coal, oil,
and gas regulations. To extract the fossils
from owned lands, many companies pay
huge sums. But the Hardrock miners do
not follow the same criteria.
A Senior Policy Counsel, Aaron Mintzes,
said that discussions are taking place
among conversation groups and other
advocates for the change of general
mining law.
"To the extent that means we're getting
the raw materials from mining, I think
most of the consensus now seems to be
that we must reform the 1872 law and its
20th-century rules for the 21st-century
transition," state Mintzes. His group was
created to update the law.
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Grijalva presented a bill resembling 2019's
H.R.2579. A Hardrock overhaul bill is
expected to resolve issues of prioritizing
mining over other land uses. It has also
been decided that the legislation will
create a royalty that will bring Hardrock
mines closer to about 12.5% fee, which the
Federal Government has levied on fossil
fuel extraction on the public lands.
This fee would be used to clean up the
thousands of littered abandoned mines in
the West. This approach is quite similar to
how coal operators fund the reclamation
of mines submitted before the passing of
the Surface Mining bill in 1977.
This measure is also popular with the
Biden Administration's "American Jobs
Plan," aiming to make up for losses in
fossil fuel jobs. And it will do this by transitioning workers to mine cleanup. The
bill is also expected to get some criticism
from the National Mining Association.
The NMA, in its efforts to increase
domestic mineral production, is pushing
to streamline environmental reviews and
policies. A spokesperson for the industry
group, Conor Bernstein, said in an email,
"In the past, unfortunately, we have seen
the opposite; a collection of economically
unrealistic royalty rates, tax increases,
and overreaching land withdrawals that
only drive investment and jobs away from
the U.S." He also said that on amendments
to the 1872 mining law, National Mining
Association feels that there is "absolutely
room for compromise."
WILL WE WITNESS A CHANGE?

Democrats in Washington have been
trying for years to update the 1872 law.
When the Senator Harry Reid of Nevada
was the majority leader, the Democrats
controlled both The White House and
Chamber of Congress. One of the World's
leading Hardrock mining jurisdictions
includes The SilverState, and Reid
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complicated the law's process. In 2007,
The House passed a broad overhaul bill,
but the Senator refused to take it up.
The reforms were once again re-pushed
by the Obama Administration, but Reid
declared other priorities to look after.
The Senate's current swing vote, Energy
and Natural Resources Chairman Joe
Manchin (D-W.Va.) has also spoken in
support of reforming the 1872 Mining
Law. Last year during a committee
hearing, the Senator also called it "The
Embarrassment to our Country." (E&E
Daily, June 25, 2020)

helped lead the 2007 push. Moreover,
previously dubbed as "Hardrock Leasing and Reclamation Act," now with
this bill, the Grijvala may also boost the
tribal consultation requirements. He and
Lowenthall wrote a letter to the Interior
and USDA. They advised the organizations to obtain Native Americans' consent
affected by mining projects before
approving new projects. This Policy which
the U.N. also backs would also align with
the White House's goal to strengthen the
relationships between the government
and the Native Tribes.
DO GOP GOALS ALIGN WITH THE BIDEN?

The pro-mining and coal-state lawmaker
Manchin and Former Rep. Nick Rahall,
a West Virginia pro-coal democrat, have

So far, the Republicans have shown
unpleasantness over Biden's mining
policies; some GOP Lawmakers believe

billion Federal investment in electric vehicle supply chains. (Greenwire, March 31).
Last month, Rep. Randy Weber (R-Texas),
who also co-sponsored the "American
Critical Mineral Independence Act," H.R.
2637 said, "It's clear that this administration has put an emphasis on building out
electric vehicles, solar panels and wind
turbines."
Arkansas Rep. Bruce Westerman, a
top Republican on the House Natural
Resources Committee, has also signed
this legislation. It could create a grant for
mineral processing research and cap the
environmental reviews for significant
mineral projects.
Congressional Western Caucus Chair
Dan Newhouse (R-Wash.) said to the E&E
News that the bill would strengthen the
U.S. National Security and Energy Independence. He also added that "With an
ever-increasing need for critical minerals
forecasted due to the growing demand for
E.V.s, batteries, and clean energy technologies, our country can't afford to pass
additional policies that threaten our mineral sites, demonize our mining industry,
or encourage decades of lawsuits."
that messaging from the White House also
resonates with their mining policy targets.
The International Energy Agency's Global
E.V. Outlook 2020 has predicted that
Lithium – a key battery element – has an
ever-increasing demand in the market.
It also said that Lithium's demand might
increase from 17 kilotons in 2019 to 185
kilotons in 2030. According to the U.S.
Geological Survey, only one American
Operation produced Lithium Last Year.
Meanwhile, Goldman Sachs Group Inc.
has reported that in this decade, green
energy will lead to unprecedented growth
in demand for Copper, which is a critical
component in electrification (Greenwire,
March 9). Due to the supply crunch, the

red metal made the investment bank
statement, "Copper is the new oil," last
month. Usually, critical minerals are
taken in GOP Mining Proposals. Sometimes, the minerals on which the Trump
Administration reported the over-reliance
are also used. However, Copper is not one
of those metals.
By recognizing the need to expand
domestic mining to increase the E.V.
Battery Production in an executive order,
he directed a study of the supply chain
risks for essential minerals. (Greenwire,
February 24)
By his wide-ranging infrastructure plan,
he also plans for the United States to "win
the E.V. market" with a staggering $174

Congress approved broad energy reform
legislation that had critical mineral
provisions from Sen. Lisa Murkowski
(R-Alaska) (E&E Daily, December 16,
2020) last year.
Grijalva's bill may also pass the house,
but its status is doubtful in the Senate.
The advocates, however, see Congress be most active in the year for the
1872 reform.
"Reforming our hardrock mining
regulations clearly fits within this
administration's focus on environmental
justice and climate change," said Blaine
Miller-McFeeley, senior legislative representative at Earthjustice.
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The mining industry
could create 100,000
jobs this year
The Rwandan Extractive Industry Workers Union (REWU)
estimates that helping the mining sector recover from the
Covid-19 crisis is likely to preserve jobs while also fostering
new ones.

S

tatistics from the National Institute
of Statistics of Rwanda (NISR)
show that the mining sector
employed about 71,205 people
before the Covid-19 outbreak. In 2017,
there were 47,727 workers in the sector.
The number fell by 19% to 57,379 due to
the pandemic's impact on mining and
mining processing operations. It was on
International Labour Day on May 1 when
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the global standing of the sector was
revealed. Industries in China and Europe
had ceased operations or were considerably curtailing their operations, negatively
affecting Rwanda's mineral exports
and sending the minerals market into a
tailspin. In particular, mining operations
related to tin, tungsten, and tantalum
(3Ts) were adversely affected, resulting
in the layoffs of thousands of workers
in Rwanda.

“As government helps the sector to
recover from Covid-19 effects, there
is hope that the number of jobs in the
mining and extraction sector could
increase to 100,000 jobs in 2021. Following the lesson learnt from the pandemic
effects, we urge workers to embrace
the saving culture,” Secretary-General
of Rwanda extractive industry workers
union Andre Mutsindashyaka said.
Although mining and extraction jobs are
expected to rise in this year, the union
reminds mining companies to embrace
modern mining technologies to increase
efficiency while improving worker
wellbeing.
“We urge mining and extraction companies to provide written contracts to
workers and safety insurance to ensure
workers’ rights,” he said. The union
is advocating that the retirement age
be lowered from 60 to 50 years old,

Although mining and
extraction jobs are expected
to rise in this year, the union
reminds mining companies
to embrace modern mining
technologies to increase
efficiency while improving
worker wellbeing. Industries
in China and Europe had
ceased operations or were
considerably curtailing
their operations, negatively
affecting Rwanda's mineral
exports and sending the
minerals market into a
tailspin.

COVID-19 AND THE RECOVERY FUND

An umbrella trade union in Rwanda,
the Centrale des Syndicats des
Travailleures du Rwanda (CESTRAR),
urged the government to make sure
that the National Recovery Fund helps
all workers affected by the Coronavirus
pandemic across the economy. “Many
workers lost their jobs that would be
feeding the families. The recovery
fund should take this into account,”
said African Biraboneye, the General
Secretary of CESTRAR.
According to him, it is essential that
establishing a minimum wage for workers is done as soon as possible. “Lack of
minimum wage leads to wages that are
not in line with the current cost of living,”
he said. Furthermore, he advised employers to provide written employment
contracts to their employees, noting that
more than 80 percent of Rwandans work
in the informal sector.

“We need the transition from informal
to formal economy. This could change
workers’ lives and also boost the national
economy through paying taxes and
others,” he noted.
In light of the Covid-19 effects on
workers, he stated that public service
representatives, the Labour Ministry, and
the Rwanda Social Security Board (RSSB)
should conduct a study to establish a ‘Job
Loss and Unemployment Benefit Scheme'
that will provide direct assistance to
employees who lose their jobs.
“The scheme could help workers who
lose jobs in unusual circumstances as
they ‘transition’ to secure new opportunities,” he said. At some point in the
future, benefits related to pensions must
be aligned with the value of Rwandan
francs, he said and agreed that the retirement age should be reduced to under 60
years old.

taking into account the physical strength
required in the industry. “The Ministry of
Labour should also fast-track the establishment of minimum wage seeing that
lack of minimum wage particularly affects
the welfare of workers in the mining
sector. We have observed that some work
but are not paid,” he said.
MINING FUND

The union has also called for the
creation of a "Mining Fund" to assist
mining investors. “The fund could help
the investors to afford modern mining
equipment to increase productivity and
recover from the pandemic effects,”
Mutsindashyaka said.
At least 50% of minerals are lost due to
artisanal mining, but modern technology
has the potential to reduce losses and
propel the country toward the Government's target of $1.5 billion in annual
revenue from mineral exports by 2024.
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purposes, they will also need to leverage bigger batteries to supply sufficient
energy. Simultaneously, additional
charging infrastructure to power the vehicles up the ramp will also be required. All
of these demands are being considered
by two of the leading mining OEMs in the
electrification space. An Artisan Vehicles
Subsidiary Sandvik has announced to
develop a 65 T payload battery-electric
haul truck that will have a battery bigger
than its 50 T vehicle (the Z50) that will
improve quick battery swapping on uphill
hauls. Similarly, Epiroc is considering the
potential of a fully electric operation with
a battery and trolley combination that also
includes larger payload trucks.
BluVein is looking forward to laying the
groundwork for multiple OEMs and
some mining companies that will work
in this space without employing battery
swapping.
It will not even need larger, heavier
batteries customized to deal with the current requirements met with the heavier
diesel-powered machinery in the underground mining sector.

Volvo FMX Electric with BluVein

BluVein Can Charge Mine
Electrification Space
20 years of research and modern technology enables BluVein

with "dynamic charging." For this outstanding quality, it is giving plenty
of options to the miners who are looking to electrify their underground
operations. BluVein provides for long-term projects as well.

I

n the recent past, battery-electric
machines, including Mobile Mining
Support Equipment, Light Utility
Vehicles, Low-to-Medium Tonnage
LHDs, and trucks have gained popularity
in the major mining hubs such as
Australia, North America, and Europe.
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Now miners are looking forward to
gadgets that can electrify the machines
which perform heavy duties in the
underground mining space.
If the mining sector agrees to battery-electric options for uphill haulage

BluVein will achieve this by adapting
the charging technology, which Sweden-based EVIAS originally developed for
electrified public highways. The application of this technology in the mining
sector will help eliminate the need to
employ heavy machinery, especially the
one that is led by diesel or other sources
of energy.
Rather, this charging technology will
help employ small and light battery
electric battery vehicles connected to
the mine site grid through the Rail™ and
Hammer™ technology. This system also
includes a sophisticated power distribution system that will power the motors
and charge a vehicle's onboard batteries.
This latest technology is all set for a trial
later this year. It is going to be a joint venture of Australia-based Olitek and EVIAS.
These companies are already busy behind
the scenes enlisting their funding partners
and collecting their upcoming venture
funds. This project aims at demonstrating the next generation of trolley assist
technology.

With this aim in mind and using former trolley assist
projects in the underground mines, James Oliver, the
BluVein Founder, was asked some questions in the
regard!
Q: What input is Olitek going to provide within BluVein? Will they produce customized prototype electric battery machines?
JO: BluVein is a relatively new company formed due to the partnership
between EVIAS and Olitek. Although we are a new venture, BluVein is
supported by two highly experienced, long-standing companies, unlike
traditional start-ups. Not only this, but BluVein is also seeking to enable the
fully electric mine of today.
The most basic need for electric mining vehicles is hauled applications on
inclined roads and heavy-load trucks. In such scenarios, batteries on their
own cannot complete the task alone. Dynamic Charging is the game-changing
technology we mean it because it will allow the rapid Charging of heavy-duty
vehicles and hauls on inclined roads.
In this partnership, Olitek will provide BluVein with the robotics, mobile
vehicles, electrical, and mining environment expertise to help BluVein operate
smoothly, safely, and reliably in a mining environment. These days, BluVein
is also working with several mining vehicle OEMs to integrate the BluVein
system on the same level as their onboard battery and motor architecture.
This, in turn, enables safe, dynamic Charging from a standardized slotted
railed system.

BluVein pilot site concept – simulated
underground

James Oliver also said that joint venture does not mean that we will collectively
produce customized battery machines or prototype battery-electric vehicles.
Rather we are OEM agnostic. We are open to working with any battery-electric vehicle manufacturer that enables standardized dynamic Charging
simultaneously.
www.skillings.net | 39

MINING SPECIALIST

Q: What companies are involved in
this joint venture? What is the aim of
this venture (Goals, Timelines, etc.?)
To this question, James Oliver replied that
we could not name the mining companies
and vehicle OEMs we are working with,
as it is a bit confidential. He said that the
names will be revealed soon and that
these companies are a selection of some
top-notch companies from Canada,
Sweden, and Australia. He said we are
willing to collaborate with other likeminded or new adopters as well.
James said that our goal is to commence
build the technology demonstration pilot
site in Australia and Brisbane. This technology is backed by industry, and by late
2021 it will be a simulated underground
environment. This will not involve any
section of BluVein Rail. Moreover, at least
one electric vehicle will be fitted with the
BluVein Hammer System to demonstrate
the dynamic Charging and hauling on an
inclined road.

Q: Is there something that your
overhead systems, such as BluVein
Rail, provide that your previous
underground trolley systems are not
providing? How do you compare
the infrastructure you need with
what Vale has in place at Creighton and Coleman in Sudbury for its
Kiruna trucks?
JO: In most mining jurisdictions, existing
trolley assist systems cannot be used
globally because they utilize high voltage
conductors. Due to these safety concerns
and the inability to comply with the
mining regulations, these systems are
avoided to prevent any potential hazard.
This issue is particularly concerning in the
case of underground mines where clearance above mobile fleets is limited. The
safe housing of all high voltage conductors
makes the BluVein Rail System unique
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and harmless. The addition of ingress protection (IP) rated slots adds to the BluVein
Rail System's safety. Consequently, this
system effectively mitigates against the
risks of contact by mining personnel and
vehicles, even if it is accidental. Not only
this, the safe and standardized systems
help in the Charging of a vehicle's battery
as well as powering the electric drive
motors simultaneously. As a result, the
battery-electric vehicle gets an unlimited
range and eliminates battery swap and
charge bay infrastructure requirements.

The most basic need for
electric mining vehicles is
hauled applications on
inclined roads and heavyload trucks. In such
scenarios, batteries on their
own cannot complete the
task alone.
James Oliver further said that BluVein
Rail does not need to be installed in all
parts of the mine. You can install it in the
heavy-duty cycle zones, which include pit
ramps and mine declines etc. The mining
vehicles operate on their internal batteries
during hauling. This, in turn, reduces the
system's installation cost and complexity.
Due to this latest technology, the vehicle automatically disconnects and goes
back to its onboard batteries for power
if the BluVein terminates. During all this
process, the vehicle does not stop even
for a moment. James also said that one
of our primary concerns is the ease of
maintenance. BluVein system has been
developed to handle typical mining drive
terrain conditions. Therefore, no particular maintenance is required for the
conductor contact relative to the vehicle.

BluVein Hammer helps manage all kinds
of terrain. This creates a connection
between the BluVein slotted rail and the
mobile machinery. The BluVein maintains
electrical connections even on rough road
conditions. The smart auto-connect and
auto-disconnect facility have also been
incorporated. James Oliver believes that
BluVein Hammer is the 'next generation of
trolley assist technology, and it includes
all the pros of the former system, but no
drawback is included.

Q: If you want to make the business
casework in favor of BluVein technology over a typical battery system, how
steep and long uphill I required?
JO: If the full impact of charge bay
infrastructure is considered, then the
batteries are high cost. However, BluVein
is economical as compared to the
former batteries.

Q: Have BluVein Hammer already
been installed at mining sites around
the world? What models of machines
have they been integrated on?
In the past 11 years, with the collaboration
of EVIAS, the underlying technology of
the BluVein has been developed for the
electrified Highways. This system has
been designed to suit modern batteryelectric mining vehicles. Therefore,
a single installed BluVein can charge
the entire fleet.

Q: Have you been working with openpit miners on this collaboration?
JO: BluVein has not been particularly
designed to suit the underground
requirements only, although currently, its
main concern is to eliminate the diesel
usage in underground mining work.
BluVein finds multiple applications in
open-pit mining to reduce greenhouse
gas emissions. It is also helpful in
improving productivity and costs.

every night," said McNaughton. "As more
mining sites come into operation, this
funding will ensure we can provide the
resources and training needed so more
brave women and men can re-enter
mines in emergencies and save lives."
The Ontario Mine Rescue Program, based
in Sudbury, supports eight rescue stations
across the province and ensures they
possess adequate emergency response
capabilities. Moreover, the program offers
training for first responders, provides
certification for rescue equipment,
and provides advice in case of mine
emergencies.

Miners in Ontario protected on the job

Additional funding for rescue
and safety efforts will lead to
the saving of lives and improved
workplace safety

Increased funding will also allow the
Mine Rescue Program to enhance volunteer training and develop specialized
programs to better support rescue capabilities in all surface mines and mining
operations, including those recently
opened or expanded.

The Ontario government is investing nearly $8 million towards

"Ontario is home to a world-class mining
sector, known for its safe and responsible mining practices," said Greg Rickford,
Minister of Energy, Northern Development and Mines. "Our mining industry
operates according to the highest standards and is subject to the strictest rules
and laws. By strengthening our mine
rescue capacity, we are sending a strong
signal to the world that Ontario is a safe
and ideal jurisdiction for mining activity."

D

Further, the Ministry of Labour, Training,
and Skills Development will continue to
conduct inspections of surface and underground mines for hazardous conditions
that could cause injuries and illnesses.
Inspections to prevent the spread of
COVID-19 are included in this.

the Mine Rescue Program, which supports the protection of miners in
the event of an emergency. This increased funding, which constitutes
part of the 2021 Budget, Ontario's Action Plan: Protecting People's
Health and Our Economy, will promote workplace safety by bolstering rescue capacity at mine sites and addressing existing safety gaps.
uring Workplace Safety North's
2021 Virtual Mining Health and
Safety Conference, Minister
of Labour, Training, and Skills
Development, Monte McNaughton,
announced the details.
"Mining has been the backbone of Northern Ontario's economy for generations
and we owe it to workers to make sure
they come home safely to their families

More than 2,250 visits to mining sites
were conducted by Ontario's health and
safety inspectors last year and over 5,100
orders and requirements were issued.
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The mining project
turns center of
focus in Greenland
vote

The locals claim that human lives are being threatened due to
Australian mines of minerals productive for electronics, aerospace, and climate-friendly products. A referendum election
being attempted by the Greenlanders is expected to be controversial for the mine not opened yet.
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municipal representatives On Tuesday.
One of the main reasons for calling snap
elections that dominated the campaign
was the decision to greenlight the mine.
The figure of Greenland Minerals’ preliminary approval, Prime Minister Kim
Kielsen, leader of the social democratic
party, got replaced by Erik Jensen, a
former minister in his government.

N

ear Narsaq in southern
Greenland, the rare-earth
mineral project Kvanefjeld
seems crucial for the global
mining industry. The project has also
divided the political system for a long time.

The site has been owned by An Australian Company, Greenland Minerals, with
the largest shareholder in the form of
China’s Shenghe Resources. The company
claims that Kvanefjeld has "the potential
to become the most significant Western
world producer of rare earths." Greenlanders have called the voting for their
national parliament, the Inatsisartut, and

Kielsen lost his majority when the Jensen
became dubious about the mine, and
the Demokraatit party (Democrats), the
coalition parties, left the government. The
mining license of Greenland Minerals
has been denied by the biggest opposition party, Inuit Ataqatigiit (Community
of the People). Sofia Geisler, the Member
of Parliament of the pro-separatist party,
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says they are just against the process of
uranium and thorium extractions.
The recent polls say the Inuit Ataqatigiit
will turn the biggest party in Greenland
by winning the election. Although since
1979, the Siumut party has governed the
island (of about 56,000 people)
Siumut claims mine to be crucial for
Greenland’s economy to turn it independent from Denmark. Greenland is
promised to receive 1.5bn DKK ($240m)
yearly for 37 years by the mining company. Siumut leader Jensen says, “More
than 90 percent of our economy is based
on fishing; we have to develop other
industries to become more independent."
United States Geological Survey reveals
that Greenland contains the world’s
largest undeveloped deposits of rare
earth metals.
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In the production of electronics,
aerospace, electric cars, and other
climate-friendly products, the rareearth minerals in the mountain wanted
by Greenland Minerals can be utilized.
Uranium available in the mountain can be
utilized for nuclear power plants.
It is a great opportunity for 6,500 people
living in the Kujalleq municipality and
Kuannersuit Mountain since the Australian mining company has offered more
than 700 jobs in the mine (about half for
locals). A decline in population since the
last decades and unemployment since
2019 has been experienced in villages
near to mine.
In legislative elections on April 6, 2021,
the autonomous Danish territory of
Greenland will vote on. After the election,
their focus will be on dispute mining

projects under confrontation of Arctic
island and first-hand global warming. But
employment promises are slightly kept to
relieve locals. Piitaq Lund, a farmer whose
550 sheep wander near the mountain,
says, “No one will buy meat from a lamb
that lived next to a uranium mine."
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This is the only part of the country that
contains a suitable farming climate. Lund
is worried for local families, and for
going against the mine project, he has
decided to seek a municipal council seat
for Inuit Ataqatigiit. In Qassiarsuk, Ellen
Frederiksen, a 61-year old teacher, who
lives alongside Lund, is worried about the
uranium dust from mine and toxic waste
from the dam.
Further, she says, “We are leaving them
[future generations] the problem of
making sure that the dam doesn’t overflow or break, I just think it is extremely
ill-considered.” As per Minik Rosing, a
Greenlandic geologist at the University
of Copenhagen, "What if the dam doesn't
hold for the thousands of years it has to?"
he said. "It's difficult to conclude scientifically if the mine is a bad or good idea,…
But the worries are legitimate."
Jensen argues that the extraction of
minerals can be crucial to fighting against
climate change. This argument is not held

by Rosing, who believes that rare-earth
minerals are not a meager resource.
Further, he says, "Geologists often say that
rare-earth minerals are neither rare nor
earth. They're all over the place,"
"It's not like you are morally accountable for climate change if you don't take
advantage of these minerals."
Viewing Tuesday’s election, 31 members
and seven parties in the parliament are
there. Siumut is the oldest party with deep
traditions, while Inuit Ataqatigiit bears
strong support. Now whoever achieves
a coalition of at least 16 MPs will come
into power. A political editor at Sermitsiaq daily newspaper, Jensine Berthelsen,
claimed that Inuit Ataqatigiit might trouble
to achieve government supporter dues
tough stance against the mine.
As she told Al Jazeera that “It’s going to
be tough negotiations because of the
mountain".
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APRIL 2021 CRUDE STEEL PRODUCTION

W

orld crude steel production
for the 64 countries reporting
to the World Steel Association
(worldsteel) was 169.5 million tonnes
(Mt) in April 2021, a 23.3% increase
compared to April 2020.
CRUDE STEEL PRODUCTION BY REGION

Africa produced 1.3 Mt in April 2021, up
93.9% on April 2020. Asia and Oceania
produced 125.0 Mt, up 19.2%. The CIS
produced 9.0 Mt, up 20.7%. The EU (27)
produced 12.9 Mt, up 42.8%. Europe,
Other produced 4.2 Mt, up 33.9%
The Middle East produced 3.5 Mt, up
15.3%. North America produced 9.7 Mt,
up 38.2%. South America produced
3.8 Mt, up 70.9%.
have produced 6.5 Mt, up 15.1%. South
Korea is estimated to have produced
5.9 Mt, up 15.4%. Germany produced
3.4 Mt, up 31.5%. Turkey produced 3.3
Mt, up 46.6%. Brazil produced 3.1 Mt, up
59.3%. Iran is estimated to have produced
2.5 Mt, up 6.4%.

TOP 10 STEEL-PRODUCING COUNTRIES

China produced 97.9 Mt in April 2021,
up 13.4% on April 2020. India produced
8.3 Mt, up 152.1%. Japan produced 7.8 Mt,
up 18.9%. The United States produced
6.9 Mt, up 43.0%. Russia is estimated to

Table 1. Crude steel production by region
Apr 2021
(Mt)
Africa
Asia and Oceania
CIS
EU (27)

1.3

% change
Apr 21/20

Table 2. Top 10 steel-producing countries

Jan-Apr
2021
(Mt)

93.9

5.2

% change
Jan-Apr
21/20

Apr 2021
(Mt)

% change
Apr 21/20

Jan-Apr
21 (Mt)

% change
Jan-Apr
21/20

17.0

China

97.9

13.4

374.6

15.8

India

8.3

152.1

38.2

26.9

Japan

7.8

18.9

31.5

2.7

6.9

43.0

27.3

2.8

e 6.5

15.1

25.5

7.1

125.0

19.2

487.8

15.3

9.0

20.7

35.3

7.4

12.9

42.8

51.0

11.6

Europe, Other

4.2

33.9

16.7

13.1

Middle East

3.5

15.3

14.1

6.0

North America

9.7

38.2

38.0

3.8

South America

3.8

70.9

14.7

18.2

169.5

23.3

662.8

13.7

Total 64 countries

The 64 countries included in this table
accounted for approximately 98% of total
world crude steel production in 2020.
Regions and countries covered by the
table: Africa, Asia and Oceania,
Australia, CIS, European Union, Middle
East, North America, and South America.

United States
Russia
South Korea
Germany
Turkey
Brazil
Iran

5..9

15.4

23.4

6.5

e 3.4

31.5

13.5

9.0

3.3

46.6

13.1

16.9

3.1

59.3

11.8

15.9

e 2.5

6.4

10.0

9.6

The 64 countries included in this table accounted for approximately 98% of total world crude steel production in 2020. Regions and countries covered by the
table: Africa: Egypt, Libya, South Africa. Asia and Oceania: Australia, China, India, Japan, New Zealand, Pakistan, South Korea, Taiwan (China), Vietnam. CIS:
Belarus, Kazakhstan, Moldova, Russia, Ukraine, Uzbekistan. European Union (27). Europe, Other: Bosnia-Herzegovina, Macedonia, Norway, Serbia, Turkey, United
Kingdom. Middle East: Iran, Qatar, Saudi Arabia, United Arab Emirates. North America: Canada, Cuba, El Salvador, Guatemala, Mexico, United States. South
America: Argentina, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay, Venezuela
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CRUDE STEEL PRODUCTION DECEMBER 2020. Source – World Steel Association
COUNTRY

DEC
2020

DEC
2019

%CHANGE
DEC-20/19

2020

%
CHANGE

COUNTRY

DEC
2020

DEC
2019

%CHANGE
DEC-20/19

2020

%
CHANGE

Austria

530 e

521

1.7

6 665

-10.2

Mexico

1 550 e

1 361

13.9

16 854

-8.3

Belgium

359

505

-28.9

6 119

-21.1

United States

6 434

7 292

-11.8

72 690

-17.2

Bulgaria

40 e

43

-6.3

485

-14.3

Croatia

15 e

7

101.9

47

-32.0

North America

9 107

9 801

-7.1

101 119

-15.5

388

326

19.0

3 651

-21.4

2 886

2 462

17.2

30 971

-4.9

Argentina

Czech Republic

408

359

13.7

4 465

0.6

Finland

339

186

81.8

3 500

0.8

France

1 155

918

25.7

11 596

-19.8

Chile

105 e

109

-3.5

1 165

2.8

Germany

3 137

2 835

10.6

35 658

-10.0

Colombia

110 e

97

13.5

1 126

-15.5

94

17.0

1 430

5.9

Ecuador

50 e

50

0.5

477

-21.5

164

-44.8

1 513

-14.5

Paraguay

3 e

3

-4.4

22

-17.5

1 404

6.9

20 200

-12.9

Peru

105 e

91

15.8

671

-45.4

Uruguay

5 e

5

-7.2

47

-24.6

Venezuela

2 e

0

315.8

29

-43.6

3 654

3 143

16.3

38 158

-8.4

Egypt

994

574

73.0

8 229

13.4

Libya

73

63

16.2

495

-18.4

297

-1.5

3 877

-37.0

934

45.5

12 600

-10.1

2 224

19.6

29 030

13.4

85

186

-54.3

1 218

-52.4

Saudi Arabia

440

664

-33.8

7 775

-5.1

United Arab Emirates

280

297

-5.8

2 722

-18.2

3 465

3 371

2.8

40 745

2.7

China

91 252

84 692

7.7 1 052 999

5.2

India

9 796

9 383

4.4

99 570

-10.6

Japan

7 526

7 785

-3.3

83 194

-16.2

South Korea

5 952

5 880

1.2

67 121

-6.0

380 e

261

45.6

3 743

13.3

1 700 e

1 693

0.4

20 570

-6.3

Thailand

410 e

357

14.8

4 420

4.1

Vietnam

1 600 e

1 876

…

19 500

11.6

118 616

111927

6.0

1 351 117

1.6

473

449

5.4

5 490

0.0

59

57

3.8

586

-12.2

533

506

5.2

6 076

-1.4

Greece
Hungary
Italy

110 e
90
1 500 e

Luxembourg

113

97

17.3

1 886

-11.0

Netherlands

540

521

3.6

6 054

-9.1

Poland

680 e

642

5.9

7 890

-11.9

Slovenia

50 e

34

45.0

570

-8.5

Spain

891

765

16.4

10 934

-19.5

Sweden

410

376

8.9

4 409

-6.6

United Kingdom

710 e

550

29.0

7 185

-0.5

Other E.U. (28) (e)

680 e

642

6.0

8180

-12.1

10 665

10.2

138 786

-11.8

European Union (28) 11 757
Bosnia-Herzegovina

75

70

6.5

759

-5.2

Macedonia

33

24

35.9

180

-24.8

Norway

41

40

3.2

624

0.5

Serbia

119

158

-24.8

1 456

-24.6

Turkey

3 403

2 893

17.7

35 763

6.0

Other Europe

3 671

3 185

15.3

38 782

3.9

Byelorussia

200 e

225

-11.2

2 490

-5.0

Kazakhstan

355 e

374

-5.0

3 835

-7.2

45 e

35

28.2

465

18.7

Russia

6 110 e

6 159

-0.8

73 400

2.6

Ukraine

1 906

1 561

22.1

20 616

-1.1

84

-4.8

950

42.6

Moldova

Uzbekistan

80 e

C.I.S. (6)

8 696

8 438

3.1

101 756

1.5

Canada

1 070 e

1 092

-2.0

11 078

-14.1

20 e

22

-8.5

181

-21.4

El Salvador

8 e

8

-5.7

79

-22.5

Guatemala

25 e

26

-3.9

237

-22.6

Cuba

Brazil

South America

South Africa

292 e

Africa

1 359

Iran

2 660 e

Qatar

Middle East

Pakistan
Taiwan, China

Asia
Australia
New Zealand
Oceania

Total 64 countries (1) 160 858

151 969

5.8 1 829 140

-0.9

(1) - HADEED only. (2) - the 64 countries included in this table accounted for approximately 99% of total world crude steel production in 2019.
e - estimated
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