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SURFACE MINING

Robit Plc's Financial Agreement
Has Been Renewed
Robit Plc has signed a new financial agreement worth EUR 30
million with its leading financing bank on June 8, 2021.

W

ith this financing agreement, Robit
Plc refinances the company's
current loans while also preparing for
upcoming investments and working
capital needs that will support the
company's future growth. The new loan is
a three-year revolving credit facility with
a loan term of five years. The loan will be

renewed annually for the next three years
on the same terms that were agreed upon.
The first installment of the loan, totaling EUR 1.5 million, is due to expire on
December 31, 2021, according to the
financial agreement. Following that,
the EUR 1.5 million installments will

expire bi-annually. Robit Plc raises a
loan totaling EUR 26.5 million from the
previously mentioned EUR 30 million new loan at the end of June 2021,
refinancing the majority of its current
interest-bearing loans.
Covenants on the new loan are based on
the Group's net debt to EBITDA and equity
ratios. The covenants will be evaluated
quarterly.
Robit Plc is pleased with the outcome.
With this agreement, the company
secures funding for future growth and
capacity expansion investments.

www.skillings.net | 5
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“The continued mining

and use of thermal coal
for energy production in
the world runs counter
to what is needed to
effectively combat
climate change.

”

- Jonathan Wilkinson

Canada Refuses to Approve
New Thermal Coal Mining Projects
environmental damage at the backdrop

Because of the potential for environmental damage, Canada

world runs counter to what is needed
to effectively combat climate change,"
Wilkinson said.

T

In 2018, Ottawa introduced regulations to
phase-out conventional coal-fired electricity across Canada by 2030. According
to him, the new policy would apply to
Coalspur's plans to develop an existing
thermal coal mine in Alberta's western province.

will not approve new thermal coal mining projects or proposals to
expand current mines, Environment Minister Jonathan Wilkinson said.
he government considers that
these projects are likely to cause
unacceptable environmental effects
within federal jurisdiction and are
not aligned with Canada's domestic
and international climate change
commitments," he said.
Thermal coal, which is mostly used to
generate electricity, is the single largest
contributor to climate change, according
to Wilkinson. In 2019, Canada produced
57 million tonnes of coal, accounting for
just 1% of worldwide output.
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According to official figures, Canadian
output in 2019 consisted of 47 percent
thermal coal and 53 percent metallurgical
coal, which is utilised in steel production. "The continued mining and use of
thermal coal for energy production in the

Thermal coal, which is mostly used to generate
electricity, is the single largest contributor to climate
change, according to Wilkinson.
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North American

Iron Ore Report
Cleveland-Cliffs Inc., ArcelorMittal SA and, United States Steel Corporation are the
companies with the largest market share in the Iron Ore Mining industry in the
United States.

Cleveland-Cliffs Inc.

I

t was 2020 when Cleveland-Cliffs
Inc. underwent a transformation.
The mining company delivering iron
ore pellets to North American steel
companies so far, now became the most
major flat-rolled steel manufacturer in
North America.
The acquisition of AK Steel in March
2020, which matched perfectly with the
Company's optimistic future forecast for
8 | SKILLINGS MINING REVIEW July 2021

automobile production and manufacturing
in the United States, was part of a strategy
focused on American steel.
Now that Cleveland-Cliffs has risen to the
top of the American steelmaking industry,
providing clarity on its long-term business model is in everyone's best interests
and an important method to help the
company strengthen its long-term competitive edge.
In late 2020, Cleveland-Cliffs finished
building its first Direct Reduction Plant

and began manufacturing high-quality
hot-briquetted iron (HBI). The resultant
HBI is a compacted type of direct reduction iron that is formed into briquettes
(shape) for ease of shipping, handling, and
feeding into blast furnaces and electric arc
furnaces (EAFs). The initiative is a significant step forward in helping reduce GHG
emissions, thus is a priority for them.
It is the world's most modern, efficient,
and ecologically friendly Direct Reduction
Plant, built on a brownfield re-development site near Toledo, Ohio. It also

accounts for making Cleveland-Cliffs
the first ore-based, high grade metallics producer in the United States' Great
Lakes region.
Steel is used in a variety of industries,
including automotive, energy, construction, packaging, and infrastructure in
exclusive, sustainable ways. The provision
of advanced high-strength steels (AHSS)
to automakers, especially third generation (Gen 3) steel grades, is one area of
attention. For its clients, Gen 3 and other

land-Cliffs to employ their high-grade,
corrosion-resistant materials. NOES
(non-oriented electrical steel) is being
used to make electric motors for the electric vehicle market.

ArcelorMittal

E

xternal factors in the global
economy have always had
a significant impact on
ArcelorMittal's business
context and operations in the United
States. ArcelorMittal USA had a
difficult year in 2019, as a result of the
factors listed below.
With COVID-19's ramifications and the
ensuing economic crisis, they’re again not
very sure in 2021.
KEY CONTRIBUTORS ON THE
ARCELORMITTAL OPERATING
ENVIRONMENT IN THE U.S.

The State of the Industry:
Apparent steel consumption in the U.S.
declined by 2% in 2019, including a
bigger decline of 4% seen by the flat roll
market, that ArcelorMittal USA caters
to. Steel demand suffered from the fall
in the manufacturing produce outputs
and destocking that happened over the
delivery sector.

These problems, when plussed with a
below than normal pricing scenario, you
have a recipe for disaster!
A significant mismatch arose among the
overall economy and the market demand
for steel products. There was an annual
event in 2019 where there was a 2.3%
increase in GDP! Despite the progressing
economy, U.S. steel demand went flat and
more weakened in 2019 given mature
consuming markets, buyer uncertainty,
and inventory destocking.
In 2019, imports had been on a declining
trend. The implementation of Section
232 measures was all in line. This made
possible shipments by U.S. steel mills to
grow, following the rise of imports in 2014
that harmed 2015-2016 shipment levels.
While the import market share was
the lowest it has been since 2013, foreign
supply remaines resilient as global overcapacity continues. On the other hand,
U.S. mill shipments have been negatively
impacted by reduced export opportunities, which have declined by nearly 30%
for flat roll products since 2017.
The construction market and infrastructure projects in the U.S. have a far-sighted
effect on demand for steel from struc-

AHSS products are less expensive and
better for the environment over substitute
elements like aluminum, magnesium, and
carbon-fiber.
Furthermore, as the automobile sector
transitions to electric vehicles (EV), Cleveland-Cliffs is a market leader in specialist
electrical products.
It offers steels for hybrid and battery-electric vehicles that are more
efficient and perform better. Several
car firms are collaborating with Clevewww.skillings.net | 9
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tural steels to construction equipment,
appliances and beyond. Throughout 2019,
construction activity was experiencing
a boom, following almost pre-recession
marks, though Covid-19 is once again
seeming to prolong this target timeline.
The steel industry’s relationship with
government authorities, both in their own
business and for the stakeholders, is a
complex key business driver. It requires
continuous work with customers to
implement technologies to meet new
standards and prepare the industry and
customers for regulations, today and in
the future.
Monitoring and actively lowering energy
consumption is critical in an energy-intensive industry. The ability to rely on
external energy sources is essential for a
successful firm. ArcelorMittal USA continues to work with ENERGY STAR® and the
Environmental Protection Agency.
Automotive manufacturing declined in
2017 and remained unchanged in 2018,
after seven years of increase since the
Great Recession.
2019 saw a further drop in North American car manufacturing and sales in
the United States. Given the economic
consequences of COVID-19, this trend
continued through 2020. In the United
States, the car industry will continue to be
a major demand generator.
ArcelorMittal continues to underline the
importance of the goods in the automotive
business, particularly sophisticated highstrength steels and solutions, both now
and in the future.
The majority of ArcelorMittal's shipments in the US go to the service center/
distribution (40%) and automotive (27%)
markets, as well as energy/mining/chemicals/water (17%).
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United States Steel Corporation

U

.S. Steel completed the
acquisition of Big River Steel
in Osceola, Arkansas, in early
2021, a $3.3 billion investment
in their long-term sustainability. Big
River Steel is a technologically advanced
company. Through this acquisition, U.S. Steel
as a whole is merging micro mill technology
with components of the integrated venture
with Kobe Steel, Ltd., in Leipsic, Ohio.
This machine, which has a capacity of
500,000 tons per year, coats the XG3TM
AHSS grades in a cost-effective manner
using a patented technique. Today,
they’re distributing these cutting-edge,
corrosion-resistant AHSS steels to our
customers, including the Jeep® Gladiator
platform, GM big SUVs, and the all-new
Jeep® Grand Cherokee.’

The acquisition and installation of three
electric arc furnaces (EAFs), one at Fairfield Works in Fairfield, Alabama, and the
other two at Big River Steel in Osceola,
Arkansas, has been a huge stride forward
for U. S. Steel in recent years.
In 2020, U.S. Steel collaborated with
a number of automakers and original
equipment manufacturers (OEMs) to

develop steel grades that would aid in the
development of the most cutting-edge
battery-electric vehicle architectures.
From their factory in Koice, Slovakia,
they made progress in introducing highstrength, dual phase steels with increased
formability in 2020. They introduced a
novel formable cold-rolled steel with a
tensile strength of over 1470 megapascals
(Mpa) in the United States.
In April 2021, they introduced verdeXTM,
a new sustainable steel product line that
uses a fourth of the carbon intensity
typically required for equivalent products
made through integrated steelmaking.
U.S. Steel will set a goal to minimise
nitrogen oxide (NOx) emissions from its
operations. U.S. Steel is now analysing
data in order to determine a baseline
year and a reduction target for a specified
time period.
They're aiming for a 20% reduction in
GHG emissions intensity (Scope 1 plus
Scope 2) by 2030, compared to a baseline year of 2018. They are committed
to public reporting on progress toward
these goals.

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 | 11
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The global mining sector is without a doubt
one of the most rapidly growing industries
today. Almost all manufacturing industries
get their raw materials from mining and rely
on them to make and sell their products.
Mining companies' operations include the
exploration and mining of precious and
non-precious metals, minerals, and energy
commodities such as coal and petroleum.
The world's largest mining companies
have a combined market capitalization
of more than $600 billion and generate
nearly $500 billion in revenue. Despite
being impacted by the pandemic, these
businesses continue to grow.

THE FOLLOWING ARE THE TOP 15 MINING
COMPANIES BY MARKET CAPITALIZATION.

www.skillings.net | 13
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01 | BHP GROUP
MARKET CAP: $183.1 BILLION

BHP Group (NYSE: BHP) is the largest mining
company by market capitalization. The
Australian company was founded in 1851
and is headquartered in Melbourne. It mines
and manufactures a variety of minerals and
metals, including coal, uranium, petroleum,
iron ore, copper, and natural gas. China,
Australia, Japan, India, South Korea, South
America, and North America are among the
countries where the company operates.

world's second-largest metals
and mining corporation, trailing
only BHP Group. The company's
operations revolve around the
exploration, mining, and production
of iron ore, aluminum, diamonds,
gold, copper, and borates. The
company operates in nearly 35
countries and is headquartered in
London, England.

02 | RIO TINTO GROUP
MARKET CAP: $137.6 BILLION

Rio Tinto Group (NYSE: RIO) is an Anglo-Australian multinational corporation and the
14 | SKILLINGS MINING REVIEW July 2021

Along with mining and extraction
of minerals, the company also has
some refining operations, primarily
for bauxite and iron ore. Rio Tinto
Group generated $44.6 billion in
revenue in 2020, according to

annual reports. It has a market capitalization of $137.6 billion, making it one of the
largest mining companies in the world.

04 | FREEPORT-MCMORAN INC.
MARKET CAP: $59.8 BILLION

Freeport-McMoRan Inc. (NYSE: FCX) is a mining company headquartered in Phoenix, Arizona. It manages a
diverse portfolio of assets with significant proven and
probable reserves of copper, gold, and molybdenum. The
Grasberg minerals district in Indonesia is one of the largest copper and gold deposits in the company's portfolio.
It also has large mining operations in South and North
America. The company's consolidated copper and gold
sales were a record 3.2 billion pounds and 0.9 million
ounces, respectively, according to the annual reports
2020. Furthermore, Freeport-McMoRan Inc. earned $14.2
billion in revenue in 2020.

03 | VALE S.A.
MARKET CAP: $104.9 BILLION

05 | SOUTHERN COPPER
CORPORATION
MARKET CAP: $104.9 BILLION

Vale S.A. (NYSE: VALE) was founded in 1942 and
is one of the largest producers of iron ore, pellets, and nickel in the world. It operates in more
than 30 countries, making it the most valuable
company in Latin America. Manganese, copper,
bauxite, potash, and cobalt are also produced
by Vale S.A. Despite its mining operations, the
company is also one of Brazil's largest logistic
operators.
It also runs several hydroelectric plants and a
vast network of railroads, ports, and ships for
product transportation. It generated more than
$40 billion in revenue in 2020 and is one of the
largest companies in terms of market capitalization.

Southern Copper Corporation (NYSE:
SCCO) was founded in 1952 and is one of
the largest mining companies by market
capitalization. Its operations include
copper smelting, and it is the world's
leading producer and refiner of molybdenum, silver, and zinc. The facilities for
refining, smelting, and mining are located
in Peru and Mexico.
According to the company's annual
reports, revenues increased 9.6 percent
from $7.2 billion in 2019 to $7.8 billion in 2020. Southern Copper Corporation
is a publicly traded copper mining company. The company's current approved
project portfolio in Peru totals $2.8 billion.
www.skillings.net | 15

It has one of the most extensive project pipelines in the gold
industry, with brownfield projects close to existing operations.
In addition, the company owns some of the world's largest
undeveloped gold deposits, providing significant optionality and
leverage to gold prices.
According to its annual reports, its net earnings exceeded $2.3
billion in 2020, and copper mines revenue increased by 31%
because of the high copper price in the first quarter of 2021. In
2021, Barrick Gold Corporation plans to produce more than 4.4
million oz of gold.

06 | NEWMONT CORPORATION
MARKET CAP: $58.9 BILLION

The Newmont Corporation (NYSE: NEM) was founded in
1921 and is one of the world's largest mining companies. The
company operates gold mines in Nevada, Mexico, Quebec,
Colorado, Ghana, Peru, Australia, and Argentina, among
other places.
A leader in gold mining, the company also produces zinc,
silver, copper, and lead. In 2020, Newmont Corporation
was ranked as the top miner in the Dow Jones Sustainability World Index and represented the top 10% of the world's
largest 2,500 companies. In 2020, the company's revenue
was $11.5 billion, according to its annual report. Newmont
Corporation's plans also include climate change, as the company has invested over $500 million in the issue and aims to
reduce greenhouse gas emissions by 30% by 2030.

08 | NUTRIEN LTD.
MARKET CAP: $34.3 BILLION

07 | BARRICK GOLD CORPORATION
MARKET CAP: $43.9 BILLION

Barrick Gold Corporation (NYSE: GOLD) is a publicly-traded
company headquartered in Toronto, Canada. This mining
company produces gold and copper from 16 operating sites
in 13 countries, including Canada, Argentina, Chile, Mali, and
Saudi Arabia.
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Nutrien Ltd. (NYSE: NTR) is a fertilizer company that is the
world's largest producer of potash and third-largest producer of nitrogen fertilizer. Over the years, the company has
distributed over 25 million tonnes of potash, nitrogen, and
phosphate products to agricultural and industrial customers
worldwide.
Its leading agriculture retail network also serves over
500,000 grower accounts. Nutrien Ltd. was formed in 2018
by the merger of PotashCorp and Agrium. The company is
based in Saskatoon, Canada, and operates in 13 countries. Its
revenue increased by 4% in 2020, reaching $20.9 billion, up
from $20.08 billion in 2019.

FloLevel
Technologies
www.skillings.net | 17

Wheaton Silver was the company's original name, and it is
headquartered in Vancouver, Canada.
It has agreements in place with 23 high-quality operating mines
to purchase all precious metals and cobalt production. The
company has sold over 29 million ounces of silver mined by
others, including Barrick Gold Corporation and Newmont Mining.

09 | FRANCO-NEVADA
CORPORATION

According to the Annual Financial Reports, Wheaton Precious
Metals Corp. had a productive year in 2020, with $1.09 billion in revenue, up from $861 million in 2019. It is one of the
world's largest mining companies, with a market capitalization
of $21.2 billion.

MARKET CAP: $28.6 BILLION

Franco-Nevada Corporation (NYSE: FNV) is another royalty
company based in Canada and one of the largest mining companies in terms of market capitalization. It owns royalties and
streams from gold mining, as well as other commodity and
natural resource investments.
Neither the company operates mines nor does it conduct exploration; instead, it manages and expands its portfolio of royalties
and streams. As a result of this strategy, it has the most extensive
and most diverse portfolio by commodity, geography, revenue
type, and product stage.

11 | ALBEMARLE CORPORATION

The revenue of Franco-Nevada Corporation was $1.2 billion in
2020. The numbers are growing even more, as the company's
revenue increased by 28 percent to $30 million in the first
quarter, according to Q1 reports.

The Albemarle Corporation (NYSE: ALB) is a chemical company and one of the largest mining companies in the world
by market capitalization. Charlotte is its headquarters. It is
the leading manufacturer of lithium, bromine, and catalyst
solutions.

10 | WHEATON PRECIOUS
METALS CORP.

12 | AGNICO EAGLE MINES
LIMITED

MARKET CAP: $18.6 BILLION

MARKET CAP: $21.2 BILLION

MARKET CAP: $17.5 BILLION

Wheaton Precious Metals Corp. (NYSE: WPM) is a multibillion-dollar multinational precious metal streaming company.

Agnico Eagle Mines (NYSE: AEM) was established in 1953 and
is based in Toronto, Canada. Since 1957, it has been producing
precious metals. Its operations are located in Canada, Finland, and
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Mexico, and it is also involved in exploration in the United States.
It is one of the largest companies by market capitalization. Since
1988, the flagship LaRonde mine, North America's deepest
gold mine, has produced over 6.3 million ounces of gold. This
mine is also involved in the exploration and extraction of zinc,
copper, and silver ores. Until 2017, the company has also paid
a cash dividend each year since 1983. In 2018, Agnico Eagle
Mines Limited produced 1,782,147 ounces of gold and 4.3 million
ounces of silver.

The company operates potash mines or surface mills in a number
of locations, including Colonsay, Carlsbad, and Belle Plain, and
has a capacity of 25 million tonnes of finished concentrated
potash and phosphate. Mosaic Company serves customers in
over 40 countries. According to the 2020 Annual Reports, the
company generated $8.7 billion in revenue in 2020, up from
$8.9 billion in 2019.

14 | ROYAL GOLD, INC.
MARKET CAP: $8.26 BILLION

13 | THE MOSAIC COMPANY
MARKET CAP: $13.2 BILLION

In terms of market capitalization, Mosaic Company (NYSE: MOS)
is among the largest mining companies. Its headquarters is in
Tampa, Florida, and it mines phosphate and potash. It is also the
leading producer of these two nutrients in the United States.
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Royal Gold, Inc. (NASDAQ: RGLD) is a leading precious metal
royalty and stream company. It began as Royal Resources Corporation, an oil and gas exploration, and production company, in 1981.
When oil prices fell in 1986, the company shifted its focus to
gold. It is now a royalty company that owns stakes in several
of the world's most successful mines. The company owns and
operates 187 properties, 81 of which are for exploration and 41

for production. According to official reports, Royal Gold, Inc.
generated $498.8 million in revenues and $340.8 million in
operating cash flow in 2020. The company's headquarters is
in Denver, Colorado, United States.

15 | HECLA MINING COMPANY
MARKET CAP: $4.66 BILLION

Founded in 1891, Hecla Mining Company (NYSE: HL) is headquartered in Coeur d'Alene, Idaho. The Hecla Mining Company
mines gold, silver, and other precious metals and produces
one-third of the silver consumed in the United States.
It also has the largest reserve and resource in the United States.
Hecla Mining operates mines in Alaska, Idaho, and Quebec, and
it also owns exploration properties in world-class silver and
gold mining districts across North America.
According to the company's annual report, it generated more
than $691 million in revenue in 2020, a significant increase
from $673 million in 2019.

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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Geotechnical Engineering Market is
Expected to Show 6.5% CAGR by 2027
Key companies profiled include Bechtel Corporation (US), Fluor Corporation (US), KBR Inc. (US),
Jacobs Engineering Group (US), AECOM (US), CB&I (US), CH2M HILL (US), The Turner Corp
(US), AMEC (UK), Kiewit Corp (US), and Black & Veatch (US)., among others.
The Effects of COVID-19 on the Global
Geotechnical Engineering Market
The implementation of a variety of laws
by governments worldwide to deal
with the COVID-19 epidemic, such as
the complete shutdown of industrial
facilities, has been proven to impact the
worldwide geotechnical engineering
market's development.
SEGMENTATION OF THE MARKET

The global geotechnical engineering
market has been categorized into type
and application.
The geotechnical engineering market
has been divided into two categories:
type and application.

D

ue to increased per capita
disposable income and
technological advancements
in geotechnical engineering
projects in the engineering construction
industry, the worldwide geotechnical
engineering market will likely overgrow
in the following years.
The geotechnical engineering sector is
predicted to grow in the following years
due to increased demand for residential
and infrastructure in rising countries such
as China, India, and other South Asian
countries. A higher emphasis on innovation in construction materials is one of the
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improvements in the construction sector that
is projected to boost demand for geotechnical engineering designs over the projected
period. However, a scarcity of skilled
personnel could be a significant constraint
for the worldwide geotechnical engineering
market over the projection period.
By the end of 2024, significant government infrastructure investments are likely
to fuel demand for geotechnical engineering. The remarkable rise of the real estate
sector in Asia Pacific developing countries
like India and China is predicted to drive
the geotechnical engineering industry forward.

The global geotechnical engineering
market has been divided into three categories based on type: underground city
space engineering, slope and excavation
engineering, and ground and foundation
engineering.
In 2018, the underground city space engineering category had the biggest market
share, which is predicted to continue
through 2024.
This most significant market share is due
to an increase in tunnel and underground
building projects and technological
improvements in the building material
and equipment industry, all of which
contributed to the overall geotechni-

cal engineering market's growth. Municipal engineering,
hydraulic engineering, bridge and tunnel engineering, mining
engineering, building construction, and others are among the
applications that make up the global geotechnical engineering market.
In 2018, the mining engineering category held the most outstanding market share, and this is likely to continue through
2024. The rise of underground construction operations in
rising countries such as China and India is to blame for this.
ANALYSES BY REGION

North America, Europe, Asia Pacific, and the rest of the world
are the geographical segments of the worldwide geotechnical
engineering market.

income and technological advancements in geotechnical
engineering projects in the engineering construction industry,
the worldwide geotechnical engineering market is likely to grow
significantly in the future years.
The industrial engineering business is expected to increase in
the following years due to strong demand for residential and
infrastructure in developing economies such as China, India, and
other South Asian countries.
A significant emphasis on innovation in construction materials
is one of the construction industry trends that is expected to
increase demand for geotechnical engineering designs over the
forecast period. However, a scarcity of skilled personnel could be
a significant constraint for the worldwide geotechnical engineering market over the projection period.

The geotechnical engineer market was dominated by the
Asia Pacific region. The construction industry's technological
advancements, as well as manufacturers' involvement in this
market, are driving demand in this region. During the forecasted time, Asia Pacific is likewise likely to have the highest
growth rate.
While the majority of companies are based in the United
States, geotechnical engineering has experienced a considerable increase in demand throughout Asia Pacific. Companies
established in the United States are now establishing operations overseas nations like India and China, where tax
incentives and lower production costs are available.
North America was the second-largest region, and it is
predicted to continue to grow at a steady rate during the
projected period. Repair and renovation operations in the real
estate and commercial sectors are likely to drive demand for
civil and structural engineering in North America over the
projected period.
COMPETITIVE ENVIRONMENT

With several businesses operating globally, the global
geotechnical engineer industry is highly competitive and
fragmented. To expand their global reach and gain a foothold
in the worldwide market, the corporations adopted a range
of strategies. Expansions and investments, acquisitions, and
contracting are all part of these firms' foundational strategies.

In conclusion
From 2020 to 2027, the global geotechnical engineering
market is expected to increase at a CAGR of 6.5 percent
(forecast period). Due to increased per capita disposable
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For Chinese mining
companies, Peru's presidential
frontrunner poses a risk
Socialist candidate Pedro
Castillo has proposed new
mineral royalties and wants
to renegotiate existing tax
agreements.

P

eru's presidential frontrunner is
targeting the coveted tax stability
agreements that freeze tariffs
for copper mining firms, and the
plan could have a significant impact on
Chinese miners in the world's secondlargest producer of the red metal.
Socialist candidate Pedro Castillo, the
narrow favorite to win the runoff vote on
Sunday, has proposed new mineral royalties and plans to renegotiate tax deals
struck by previous governments. Castillo,
a teacher who was a surprise winner
in the first round of voting, has accused
mining companies of "plundering" Peru's
wealth. He has proposed more than doubling the state's share of mining profits to
70% and using the proceeds to improve
healthcare and education while reducing
income inequality.
According to a Reuters analysis of government data, this would have the most
significant impact on Chinese mining
firms, including MMG Ltd and Aluminum
Corp of China (Chinalco), if Castillo were
to win the election and carry out his plan.
Chinese mining companies have emerged
as major players in Peru's mining
industry. The Asian nation is the largest
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Socialist candidate Pedro Castillo.
Photograph: Carlos Garcia Granthon/ZUMA Wire/REX/Shutterstock

buyer of Peruvian copper, which is used
for everything from construction to the
development of electric vehicles.
INVESTMENTS AT RISK

According to the information provided
to Reuters by the Ministry of Mines
and Energy, Peru has signed 25 tax
stability treaties since the 1990s. The
transactions are intended to protect
investors from political or economic
upheaval, and experts say they pave
the way for investment in some of the
country's largest mines.
Castillo's tax plan has the potential to
further unsettle markets and heighten
uncertainty in the world's top copper-producing region. The lower house of
Congress in neighboring Chile, the world's
largest copper producer, has already

approved a plan to raise mining royalties.
According to ministry data, MMG, which
operates the Las Bambas copper mine
in Peru, signed a contract in 2011 that
guarantees no change in taxation on its
operations until the end of 2030. According to company data, this deal encouraged
the company to invest $10 billion in the
sprawling mine, which now produces
350,000 tonnes of copper per year.
Given the importance of the Las Bambas
mine, brokerage Jefferies stated in a note
that MMG was highly exposed to Peru.
“Peru tax/royalty increases could
therefore be an issue, depending on the
outcome of the upcoming presidential
runoff,” it said.

According to the data, Chinalco signed a
tax stability agreement with Peru that will
last until 2028. The Toromocho mine of
the company produces 200,000 tonnes
of copper concentrates per year. Future
projects may be impacted as well.
Anglo American and partner Mitsubishi
signed a tax stability agreement through
2037 for their soon-to-be-completed $5.3
billion Quellaveco copper mine, which
is set to begin production in 2022 with
330,000 tonnes of copper. The companies did not respond immediately to
this story.

RECORD HIGH PRICES

Castillo's victory, which is tied in polls
with business-friendly conservative Keiko
Fujimori, would increase political risk
in the region.
Chile, the world's largest copper producer,
is also debating whether to raise miner
royalties and has begun the process of
revising its constitution. This uncertainty
is supporting global copper prices, which
have reached record highs as Chinese
demand recovers, while a rapid shift
toward electric vehicles should increase

appetite for copper in the coming
years. Several other Peruvian miners
could face new talks with the Peruvian
government if Castillo wins on Sunday,
according to the data.
Hudbay Minerals' Constancia copper
mine is subject to a tax agreement that
will expire in 2031.
The Cerro Verde Mine, owned by Freeport McMoRan, and Glencore's Minera
Antapaccay have similar agreements in
place until the end of 2028.

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
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Trimble adds World Sensing Geotechnical
IoT Solutions to its Geospatial Automated
Monitoring Portfolio
Trimble's Global Distribution Channel can now offer a com-

plete, turn-key automated monitoring system for infrastructure and
construction projects thanks to new products. Trimble has announced
the addition of a geotechnical portfolio to its geospatial automated
monitoring portfolio as a result of a collaboration with Worldsensing,
a wireless connectivity technology provider and an industry-leading
manufacturer of geotechnical IoT monitoring systems.

W

ith a comprehensive
solution that combines
geotechnical and
geospatial data, survey,
geotechnical, and structural engineers
can seamlessly expand their monitoring
business opportunities.
Data from a wide range of geotechnical
and geospatial sensors, including tiltmeters, piezometers, and crack gauges, as
well as GNSS receivers and total stations,
combined with wireless communication
and robust software, results in powerful
monitoring solutions. This provides unrivaled movement analysis for monitoring
transportation infrastructure, buildings,
structures, dams, mines, landslides, and
natural hazards.
Trimble's geotechnical product line,
powered by Worldsensing, offers a fully
automated wireless monitoring solution
that reduces field visits and increases
safety by eliminating the need for manual
readouts. Automated measurements generate real-time notifications and reports
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via the new Trimble® 4D ControlTM software (T4D) Geotechnical Edition software,
allowing users to streamline monitoring
system deployment and simplify geotechnical sensor connection.

Monitoring professionals can now access
both product lines from a single provider
by expanding Trimble's geospatial portfolio to include geotechnical IoT solutions. It
allows you to select the best system to track
construction sites, mines, dam sites, and
other critical assets with T4D software.
“Our monitoring customers work with
geotechnical sensors to automate movement detection for critical infrastructure
and mining projects on a daily basis,”
said Boris Skopljak, Trimble Geospatial's
Marketing Director of Monitoring and
Tunneling.

Trimble's geotechnical portfolio includes the following:
WIRELESS GEOTECHNICAL SENSORS:

Tiltmeters and laser-tilt sensors that send tilt and distance readings to the gateway
directly.
WIRELESS DATA LOGGERS:

Vibrating wire as well as digital and analog data loggers that support connections with a
variety of geotechnical digital and analog sensors that communicate data to the gateway.
GATEWAY:

Rugged Long Range (LoRA) radio and 4G gateway that allows communication with
wireless geotechnical sensors and data loggers and connects the project site to the
office via cellular or local network.
CONFIGURATION SOFTWARE:

A mobile app for configuring data loggers and a web user interface for network and
device management that is linked to the office through T4D software.
ACCESSORIES:

Installation accessories for a wide range of mounting and configuration environments.

“Through our collaboration with Worldsensing, we are making it easier for them
to access the full range of geospatial
and geotechnical solutions from a single
source, resulting in faster
and easier deployment and
the opportunity to address a
wider range of projects.”

collect and access sensitive and reliable
data to automate their operational tasks,
reduce technical complexity and diminish risks across mining, construction
and rail projects.”

Matthieu Laville, Director of Sales for
Worldsensing. “They can now merge
geospatial and geotechnical tools to easily

AVAILABILITY

Trimble's global Geospatial
distribution channel is expected
to make the solution available
in July 2021 through dedicated
monitoring professionals
who will provide local sales,
installation, training, and
technical support.

“Thanks to this collaboration,
service providers can work
with a powerful combination
of geospatial and geotechnical IoT-based monitoring
technologies,” commented

Industrial General Contractor
Specializing in Equipment
Installation and Maintenance
Millwrighting
l

Piping
l

Ironwork
l

Concrete
l

Boilermaking
l

Building Construction
l

Design/Build
l

Offices Nationwide

crmeyer.com 800.236.6650

Offices:
Byron, GA
Escanaba, MI
Muskegon, MI
Coleraine, MN
Tulsa, OK
Chester, PA
Oshkosh, WI
Green Bay, WI
Rhinelander, WI
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Interview with
Mr. Bruce Cosgrove

Summarize your company business and current projects you are
involved in.

W

e are an Innovation provider & have Innovated a “TRAP” to eliminate
Mercury (Hg) used in ASG gold (Au) miner’s ore processing & eliminate
cyanide (CN) used to process tailings to recover more Au safely & sustainably. We
are raising Impact Capital to fund the implementation of our "TRAP" to prototype
the world’s 1st Hg-free ore processing CN-free tailings remediation minerals
reclamation pilot plant in Zaruma Ecuador, 1,200 meters high in the Andes & site
of deadly ongoing Hg discharge.

How do you prototype the world’s 1st Hg-free organic CN processing
pilot plant?
We intend to Acquire/Joint Venture one of the 65 APROPLASMIN Members 87
whole-ore Hg-amalgamation cyanidation Chilean processing centers located in
the Portovelo-Zaruma mining district. We intend to install low-cost Icon 150
(i150) gravimetric concentrators (centrifuge) with an operating capacity of 2

Bruce Crosgrove is a B.Sc.,
M.Sc. (Solution Chemistry)
from Simon Fraser University,
Canadian Securities Course
(CSC), US Series 7 Securities Course.
Bruce is an artist, a self-mot i v a t e d e n t re p re n e u r, a
humanitarian, an environmentalist, and a Chemist with
a diverse 35+ years of experience in the development,
marketing, public listing, &
funding of Innovative technologies in the field of metals
and mining.
He is most notable for; Moli
Energy Limited © 7 years,
a Research Chemist in the
development/commercialization of the world's 1st
rechargeable Lithium battery
technology!
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tons/hr. to concentrate the collected Au
in the milled ore slurry. The (i150) will
replace the Chileans mills inefficient and
cumbersome pair of balleta (wool carpets)
lined sluices, and toxic Peter plate sluices;
stacked copper (Cu) plates hand covered
in Hg both used to concentrate Au will be
removed from the center.
The i150 uses enhanced gravity up to 200
G’s to concentrate the ‘free’ heavy minerals recovering fine Au down to 400 mesh
(37 microns) from tailings and milled ore.
The i150 is also known as a centrifugal
concentrator because of the centrifugal
action of the spinning bowl. The process
uses only water and an electric motor to
concentrate the precious heavy minerals
from a slurry.
A Chilean mill processes hand shoveled
ore at an operating capacity of ½ ton per
hr. We intend to couple 3 Chilean mills
to each i150 to increase the processing volume.
We intend to install renowned Gemeni
tables known to generate a bullion grade
Au product from low-grade concentrates
at high recoveries.
Gemini tables have a unique table design
which allows for the production of an Au
concentrate that can be directly smelted
to bullion which will be used to process the i150 Au concentrate to remove
the free Au.
We intend to replace the use of Hg in
whole-ore Hg-amalgamation Chancha
barrel processing with cassava extract
which will recover more Au safely and
sustainably mitigating any further human
health threats and environmental damage.
Hg used in whole-ore Hg-amalgamation
Chancha barrel processing discharge to
the rivers is one of our planet’s deadliest
source of Hg pollution.
30 | SKILLINGS MINING REVIEW July 2021

What is the TRAP
you have Innovated?
Bruce Cosgrove : I’ll preface my answer by quoting a

statement from an article, “A review of the failed attempts to curb
mercury use at artisanal gold mines and a proposed solution”
wherein which the authors wrote, “Governments, international
agencies, NGOs, and academics focus their projects’ objectives
on monitoring mercury pollution in Artisanal Gold Mining (AGM)”.
“Rarely do these monitoring projects propose solutions to eliminate the use of
mercury in AGM. Rather, they focus on the assessment of associated health or
environmental impacts, demonstrations of cleaner techniques to extract gold and
legal actions to formalize artisanal miners”.
“Those approaches have not resulted in mercury reduction or elimination.”
Marcello M. Veiga, Ph.D., Professor Emeritus Norman B. Keevil Institute of Mining
Engineering, University of British Columbia (UBC), co-Author of the article, and
a world-renowned global authority on artisanal and small-scale gold mining
(ASGM) has graciously provided us with a wealth of information and knowledge
derived from his 40+ years of intensive research and field projects across 35
countries.
Marcello detailed an Innovative process to leach gold (Au) safely and sustainably from ore and from tailings waste using the cassava plants free cyanide (CN)
extract as a lixiviant finalizing our Ecuador TRAP
(Tailings Remediation Action Plan) Innovation.
The TRAP combines the use of cassava extract as a
lixiviant, an idea developed by Marcello who along
with Pariya Torkaman conceived and coordinated the
experiments, with conventional mechanical processes
using gravity and centrifugal force to capture fine Au
concentrate after milling or from tailings ponds waste.

Marcello M. Veiga, Ph.D

This data was detailed in their Publication “Leaching
gold with cassava: An option to eliminate mercury use
in artisanal gold mining”. The use of cassava is proven
and scientifically documented to recover more Au
safely and sustainably than cyanidation or Hg-amal-
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gamation. Bitter cassava, a cyanogenic
plant is common in many Latin America ASG mining areas and is used to
manufacture flour “manipueira” and
make tapioca which in Brazil, is used to
make beer.
“Bitter cassava has been sustaining
millions of people in the world who
produce flour. The symbiosis of artisanal flour producers with artisanal gold
miners can be a win-win solution to
reduce pollution from both sides.”
According to P. Torkaman et al, when
crushed “the cassava plant liquid extract
“contains hydrogen cyanide (HCN)
generated from the hydrolysis of nontoxic cyanogenic glycosides” which are
substances intrinsically. These plants do
not contain cyanide, but they generate it
as a defense mechanism to intruders.
The free CN expelled liquid from the
bitter cassava plant represents 30–40%
of the root weight. The indigenous name
for this fluid is “manipueira” in Brazil.
When used in the leaching process, the
gold particles in the ore are exposed to
the free cyanide from the cassava liquid.
In an oxidizing environment, created by
intense agitation, gold forms a soluble
complex with cyanide.
Published Au recoveries in 24 hrs.
were 70% for 10 gms. of ore + 25 mL.
of “manipueira” (30% solids/liquid
(S/L)), and 85.7% with S/L = 20%. A 10%
reduction in the S/L with the addition of
more manipueira contributed to a 10%
increase in Au recovery.
Using “a high concentration of cyanide
5000 mg free CN/L, the gold extraction
reached more than 95% in 24 hr.”

CYANIDE CONCENTRATIONS IN SELECTED PLANTS

Plant Species

Concentration (mg.kg-1)

Cassava (sweet varieties)
leaves

377–500

roots

138

450 tonnes/annum. of Au
in more than 70 countries
which represents 10–15% of
the total world Au production collectively discharging
to the waters and vaporizing to our biosphere 2,000
tonnes of Hg per annum.

The TRAP Innovation
is application ready to
mash
81
implement to prototype
the world’s 1st Hg-free
Bamboo tip
Max. 8,000
ore processing tailings
Lima bean (Burma)
2,100
remediation minerals recAlmond (Bitter)
280–2,500
lamation pilot plant in the
Portovelo-Zaruma mining
Sorghum (young plant, whole) Max. 2,500
district Ecuador using the
Source: Excerpted from Eisler, 1991
cassava plant extract as a
lixiviant proven to recover
more Au than using either
Bitter cassava has been sustaining
cyanidation or Hg-amalgamation, and
millions of people in the world who
conventional mechanical processes
produce flour. The symbiosis of artisconcentrating Au for direct smelting.
anal flour producers with artisanal gold
miners can be a win-win solution to
“We propose to use a solution extracted
reduce pollution from both sides.
from plants, bitter cassava, as a gold
leaching lixiviant for the first time in the
It has been estimated that 16 million artihistory of the mining industry.” Marcello
sanal miners produce between 380 and
M. Veiga, Ph.D.
dried roots

46–<100
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During March 2017, we coordinated and
executed a Joint Venture Agreement
by and between AMGI and Alquimia y
Explotación Minera San Juan Alquiexmi
S.A., a newly incorporated Ecuadorian Jr.
mining company having granted mineral
rights on 2 concessions in in the Bella
Rica mining district Ponce Enríquez Ecuador, one of which concessions had been
artisanally mined producing Au buttons
since 2012.

GOLD PRODUCTION

During 2018, we discovered about the
decades of ongoing human and developing children in utero health threats, and
biodiversity destruction caused by ASG
miner’s ore processing in the Portovelo-Zaruma mining district since the 15th
century where the ore from our concession would be processed hence, we
pivoted our focus.

ASG miner’s Hg vaporization of Hg to our
biosphere is our planet’s 2nd deadliest
source of Hg pollution.
We intend to install 4’x 8’ shaker tables
with an operating capacity of 2,000
– 2,500 lbs./hr. to remediate existing
unmanageable tailings ponds to reclaim
unprocessed silver (Ag) for profit after
cassava processing to recover Au as ASG
miner’s consider Ag a contaminant.
Shaker tables are proven to recover up to
95%+ of the tailings spent Hg safely and
sustainably for safe and proper disposal
mitigating any further human health
threats and biodiversity destruction.
*Asociación de Propietarios de Plantas de
Beneficio Mineral (Association of Owners of
Plants of Ore Reduction, Smelting and Refining
of Mineral Substances of El Oro Province in
Portovelo-Zaruma)

32 | SKILLINGS MINING REVIEW July 2021

5 years ago, your company had a
JV in the Bella Rica mining district
Ecuador. Why did you switch from
underground hard rock mining to
processing tailings?
June 30, 2015, Bruce & Alexandra
Cosgrove incorporated Alchemy Mining
Group, Inc. (“AMGI”), a for profit benefit
corporation with a mandate to provide
Innovative green gold mining solutions to
the Hg-dependent ASGM sector.

Continuing on researching green Au
mining solutions, we discovered that in
the Portovelo-Zaruma mining district
1,200 meters high up in the Amazon
Andes was responsible for the annual
discharge of millions of tonnes of toxic
tailings wastes from 87 whole-ore
Hg-amalgamation Chilean processing
centers operating in 2020 (110 in 2010)
lined up along one sq. mile on the Calera
and Amarillo Amazon River banks ultimately emptying into the Pacific Ocean.
In 2019, we embarked on a mission to
acquire or JV one of the 65 APROPLASMIN Members 87 Chilean processing
centers and convert it to the world’s 1st

Our Innovation was born from our necessity to find a
solution to eliminate Hg use in ASG miner’s ore processing
to mitigate further human health threats and local terrestrial
species and biodiversity destruction which we have found
and are application ready to implement our TRAP Innovation
to #MakeMercuryHistory in ore processing.
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Hg-free ore and tailings processing center
using the cassava plant extract, gravity,
and mechanical equipment all combined
in a single.

anthropogenically introduced, ability to
bioaccumulate in ecosystems and its’ significant negative effects on human health,
and our environment.

The ongoing discharge and vaporization
of deadly neurotoxin Hg by ASG miner’s all largely having undiagnosed Hg
poisoning has killed all their local biota
life, contaminated their drinking water,
polluted their soil destroyed their crops,
and polluted their biosphere.

Upon skin contact and/or inhalation, mercury and Methylmercury will damage the
central nervous system, kidney, spleen
and penetrate the blood brain barrier
causing health deterioration, ataxia along
with numerous other symptoms, and the
blood placenta barrier causing developing
fetus deformation and retardation.

Our Innovation was born from our
necessity to find a solution to eliminate
Hg use in ASG miner’s ore processing to
mitigate further human health threats and
local terrestrial species and biodiversity
destruction which we have found and are
application ready to implement our TRAP
Innovation to #MakeMercuryHistory in
ore processing.

Hg is converted to MeHg principally
by fluvial dispersion of contaminated
mineral processing wastes throughout
the Amazon continuing through Peru to
the Pacific Ocean, and the recycling of
Hg sublimated during the burning of the
amalgam which is transported by wind
currents and deposited around the world
documented by the Oxford University

earth scientist to stay airborne up to one
year making Hg pollution a global issue.
According to the environmental-health
organization IPEN, new research shows
“island territories around the world are
drowning in Hg pollution that has leeched
deep into their coastlines, and could last
generations.
"Women of childbearing age around world
suffering toxic levels of mercury. Study
finds excessive levels of the metal, which
can seriously harm unborn children, in
women from Alaska to Indonesia, due to
gold mining, industrial pollution and fishrich diets."
Approximately 20 million impoverished
ASG miners including ~ 4.5 million
women and ~ 600,000 children under
the age of 15 all largely having undiagnosed Hg poisoning directly impact
100 (one-hundred) million people in 80

Why is it so important to eliminate
miner’s use of Hg and CN?
Hg-dependent ASGM is the Planet's
largest Anthropogenic [man-caused]
source of Hg pollution, a deadly
neurotoxin primarily due to India and
China's ever growing Au demand for
jewelry gold ("Au"), and consumer
demand for electronics Au.
Mercury is ubiquitous, naturally occurring, and persistent exposure can cause
acute and chronic intoxication at low
levels of exposure.
The WHO considers Hg as one of the top
ten chemicals or groups of chemicals of
major public health concern on the Planet.
Most ASG miners suffer from undiagnosed
Hg poisoning.
The UN Environment has classified Hg
as a neuro-, nephro-, & immunotoxic, a
“chemical of global concern” owing to its
long-range atmospheric transportation,
persistence in the environment once

The BIODIVERSITY RESEARCH INSTITUTE (bri) data presented here emphasize the global distribution of marine and freshwater fish, sea turtles, seabirds and other avian species that forage in coastal
areas, and marine mammals. Thresholds shown are for human health dietary purposes, except for
birds which reflect reproductive harm.
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(eighty) Countries from their use of deadly
neurotoxin Hg in Au-ore processing.
High level exposure to Methylmercury
is known as Minamata disease previously, Chisso-Minamata Disease, strange
disease, sauntering disease, ominously,
“dancing cat disease”.
Impoverished ASG miners produce ~
20% of the world's Au supply for jewelry
and electronics Au for a meager pittance
of several dollars per day to support a
family of 4–6.

Why did you pick Zaruma?
I’ll answer the question with a question.
Did you know the Tuna fish you eat
caught in the Pacific Ocean is poisoning you with deadly neurotoxins Hg &
methylmercury (MeHg) both of which
bioaccumulate up the fish food chain
caused by ASG miner's ore processing
high up in the Amazon Andes in the
Portovelo-Zaruma mining district Ecuador where Au has been mined since the
15th Century?
This deadly toxic pollution comes from 65
APROPLASMIN Members 87 Chilean Hg
and CN ore and tailings processing centers 1,200 meters high up in the Amazon
Sandes mountains.
According to Adriana Gonçalves et al
2015 research study, there were 240 Au
mine concessions and 87 Hg-amalgamation Chilean processing centers with 78
licenses lined up along one square mile
of the Calera and Amarillo riverbanks in
Portovelo-Zaruma area each processing
~ 1,860 tonnes of ore/month to produce
a “reported” ~ 5.7 Kg of Au/month using
~ 2.4 Kg of Hg/month/center and ~ 2.05
tonnes of CN/month/center.
These centers process 10,000 local ASG
miners and 40,000 neighboring miners
ore and tailings representing one of the
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To finance the implementation of the TRAP to
prototype the world’s 1st Hg-free ore and tailings
processing center using a plant-based extract as a
lixiviant to recover Au, we are preparing to launch
our AlchemyLGCoin© #ClimateAction Initial DEX
Utility Token Offering (IDO).
highest density of miners and processors
a reason we judiciously choose Zaruma,
the apex of Hg pollution.
In 2015, these centers Collectively discharged 1.9 million tonnes/annum (1.7
million in 2013) of toxic heavy metals
chemicals tailings surface sludge including 222 kg of deadly neurotoxin Hg
providing mobility for Hg, and 2,033
tonnes of toxic CN, Nitric Acid, and other
toxic ore-related elements including arsenic (As), cadmium (Cd), copper (Cu), lead
(Pb) and zinc (Zn) polluting the Calera and
Amarillo rivers.
Hg is a precursor to an even deadlier
deadly neurotoxin than Methylmercury
(MeHg, and with unknow biomagnification effects. Hg is converted to MeHg
principally by fluvial dispersion of

contaminated mineral processing wastes
by anerobic microbes in a moist environment and by human sweet, touch, or
inhalation.
This deadly toxic pollutant discharged
from the Zaruma processing centers
zig-zags throughout the Amazon rivers
to Peru’s Puyango-Tumbes river basin
resulting in an internationally supported
law-suite against Ecuador for decades
of ongoing human health threats, loss of
drinking water, & terrestrial species loss,
and biodiversity destruction with estimated damages at $USD 35 Billion.
The pollutant continues zig-zagging the
Amazon rivers polluting soil, poisoning
the rivers to empty in and pollute the
Pacific Ocean.

PiM

profiles in mining

December 17, 2020, UK Super Rock Star
@robbiewilliams reported he 'almost
died’ from mercury poisoning over seafood habit.
Vaporized Hg is transported by wind
currents and deposited around the world
documented by the Oxford University
earth scientist to stay airborne up to one
year which is then deposited in rivers,
lakes, and on land. The implementation of
the TRAP will start at the pinnacle source
of mercury pollution in Zaruma. It doesn’t
get any higher than that.
We are allocating 3% of Net proceeds from
operations to develop and implement a
plan to detoxify the ~ 40,000 residents of
the Portovelo-Zaruma mining district in
our attempt to #MakeMercuryHistory in
ore processing.

How are you accomplishing this
undertaking, and what’s the current status?
We have assembled a Team of specialists
including; Mr. Edgar Granda Aguilar the
company Professional Geologist who was
born and raised in Zaruma for 35 years
and educated in Machala and France.

Edgar is communicating with several
APROPLASMIN Members in Zaruma
including APROPLASMIN’S President
elect discussing the acquisition or Joint
Venture with a Member to convert their
Hg cyanidation Chilean processing center
housing 3 tailings ponds to prototype the
world’s 1st Hg-free ore processing plant
based tailings remediation minerals reclamation pilot plant.
Edgar is well respected and known to
all Members owning Chilean processing
centers situated on the Calera riverbank.
The Members he approached all have
expressed strong interest to participate.
Dr. Marcello Veiga, a globally respected
Scientist and pre-eminent scholar is our
company Advisor and developer of the
Innovative cassava plant Au extraction
lixiviant who has built a processing center
in Costa Rica producing Au processed
with cassava plant extract.
We are preparing to launch our AlchemyLGCoin© #ClimateAction Initial DEX
Utility Token Offering (IDO) to raise
Impact Investment Capital to implement the TRAP.

We are preparing our Innovation submission for the UPLINK Trillion Trees:
Amazon Bioeconomy Challenge which
calls for innovative bioeconomy projects in the Amazon Forest that protect
and restore biodiversity and ecosystem
functions.
We have structured a plan to buy ores or
tailings from artisanal gold miners in the
Zaruma-Portovelo-Ponce Enriquez areas.
We have the resources to accomplish this.
We have developed a corporate site and
numerous social media sites promoting
our programme to profit proudly from
sustainably reclaimed tailings Au, a globally wasted commodity.

How long will the conversion take?
We have scheduled 3 * 2 Q’s equating to
18 months to complete operations to full
production including the remediation
of the grounds, facility and equipment,
removal of the Chilean mills sluices,
installation of the requisite equipment,
training, the completion of a training/
teaching center, and the construction of a
resting facility for the miners.
With our plan to purchase ore and
tailings, these must be assayed by two
certified assay centers one of which we
will construct. There are 3 assay centers in the El Pache processing area
nearby. The miner will have a 3rd sample
for his testing.
While the testing is being undertaken, the
miners will enjoy bread, biscuits, beer
all derived from the cassava plant in the
plants resting room while we will be
televising videos vis-vis Hg toxicity and
promoting sustainable Au processing.

How are you financing the project?
To finance the implementation of the
TRAP to prototype the world’s 1st Hg-free
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ore and tailings processing center using
a plant-based extract as a lixiviant to
recover Au, we are preparing to launch
our AlchemyLGCoin© #ClimateAction
Initial DEX Utility Token Offering (IDO).
March 20, 2018, we issued and listed for
trading 7.14 Million (8 decimals) of the
world’s 1st AlchemyLGCoin© #ClimateAction utility tokens on the decentralized
Waves. Exchange (DEX) open blockchain
platform asset backed with sustainably reclaimed artisanal crafted tailings
gold coins.
We are seeking 678*1 Ethereum (ETH)
aggregating $USD 1.5 Million (fiat equivalent) Impact Investment Capital to fund
the implementation of our Ecuador
Tailings Remediation Action Plan (TRAP)
Innovation to prototype the world’s 1st
mercury-free ore processing tailings
remediation minerals reclamation pilot
plant using a plant based cassava extract
as a lixiviant to reclaim tailings gold; a
globally wasted commodity and Ag.
We are distributing**2 5.0 Million
freely-tradeable AlchemyLGCoin© #ClimateAction utility tokens @ ~ 0.00013562
Ether (ETH) Bitcoin (BTC) or Waves
(Waves) equivalent token value equating
to $USD 0.30 fiat equivalent for every 1
(one) utility token.
The Impact Investment Capital will
finance the acquisition, remediation, and
conversion of 1 of the 65 (in 2021) APROPLASMIN Members 87 (eighty- seven) Hg
CN Chilean processing centers operating
in 2020 located in the Portovelo-Zaruma
mining district situated on the Calera
riverbank in Zaruma 1,200 meters high in
the Amazon Andes mountains.
*June 18, 2021, 1 ETH = $USD 2212.00

AlchemyLGCoin© #ClimateAction utility
tokens are a negotiable title of ownership in a digital crypto form asset backed
with 1,000 (one-thousand) of the world's
1st Artisanally crafted Limited Edition
one-ounce (95% purity 22 karat) #ClimateAction tailings gold coins providing a
high ROI.

**You must own a Waves.Exchange wallet to
purchase, receive or trade AlchemyLGCoin©
#ClimateAction utility tokens.

We are preparing a pre-token sale event
(TSE) wherein which the 1st 500,000
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($USD 150,000 fiat equivalent) AlchemyLGCoin© #ClimateAction utility
token purchasers will receive a 20%
token bonus.
The Impact Investment Capital will
eliminate 1 of the 87 Chilean processing
centers monthly use of 2 tonnes of CN
& 2.4 kg of Hg thereby mitigating further
human health threats and biodiversity
destruction from that center.

NSW Govt May Revisit Uranium Mining Ban
The NSW deputy premier and Nationals leader states he plans to bring legislation
to remove a ban on uranium mining in the state legislature.
He believes that this will assist Australia
in decarbonizing its economy. "Every
time you talk nuclear someone will throw
Chernobyl at you or Fukushima or Three
Mile Island," Mr Barilaro reported.

M

ark Latham, a One Nation
MP, submitted legislation in
2019 to repeal the uranium
mining moratorium in NSW,
a position that John Barilaro has long
supported. The Greens and environmental
groups criticized a subsequent
parliamentary inquiry on the law, which
recommended that the NSW government
eliminate state limits on uranium mining
and nuclear reactors.

"There were issues in the past but it's not
where the landscape is unfolding." Labor,
the Greens, and environmental groups
oppose repealing the restriction, which
has been in place in NSW since 1987.
They say that nuclear energy is risky
and expensive, and that uranium mining
will harm the environment in the long
run. Australia holds around a third of the
world's uranium reserves.

Mr. Barilaro's announcement comes
only days after a NSW productivity
white paper called for the prohibition on
small nuclear reactors to be lifted. At the
white paper's launch, Treasurer Dominic
Perrottet conceded that several of the recommendations would be provocative and
most likely would not be able to become
public policy.
Barnaby Joyce, a federal Nationals MP, has
previously supported the creation of small
modular reactors in Australia, claiming
that they may replace defunct coal-fired
power plants. More Australians backed
nuclear power as a means of combating
climate change than opposed it.

Last year, the coalition government
declined to support Mr Latham's bill and
considered drafting its own legislation to
abolish the uranium mining restriction,
but decided against it due to the COVID19 outbreak. While the NSW government
can overturn a ban on uranium mining,
only the federal government may
overturn a ban on nuclear electricity
generation.
The only nuclear reactor in Australia is
situated in Lucas Heights, 40 kilometers south of Sydney, and is completely
dedicated to the manufacturing of nuclear
pharmaceuticals.
Mr. Barilaro said that he planned to
present legislation to overturn the state's
uranium mining ban as soon as possible, and that Australia should consider
building tiny modular nuclear reactors.
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Accelerated Purpose
Mining Needs of the Hour
COVID-19 has transformed the world of mining and metals, and this industry is now confronting the prospect of conducting business in this Covid-19 re-shaped economy. While this is a
significant issue, it also presents a golden opportunity to restructure the mining sector so that it
is more equitable, sustainable, and resilient for all of its stakeholders, than before.

T

he epidemic brought to light
the necessity of sustainability
and purpose, which may be
stated as a company's pledge to
positively impacting its stakeholders and
society on whole.
"Accelerated purpose," according to
Accenture and the World Economic
Forum's Mining and Metals Industry
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Action Group (IAG), is a vital component
in helping business manage the direct
impact of the COVID-19 issue while
developing a buoyant future.
Doing the right thing isn't enough for
accelerated purpose. It provides a significant value proposition for mining and
metals industries, as well as an opportunity to move beyond ESG reporting

to a net contribution to the Sustainable
Development Goals. A clear, compelling purpose can aid in the development
of faith among stakeholders, resulting in greater stability and support as
businesses face future problems. A
well-defined objective and target can also
help stakeholders stay on the same page
when the industry landscape undergoes a
paradigm shift.

On this front, mining and metals businesses can take a number
of useful and proactive steps, including:
1. Set goals for decarbonization.
Most mining and metals companies have set on the path of fixing
emissions-reduction targets, including many of the top mining and
metals industries aiming for a net zero by 2050 or sooner. However,
the industry must work together to control pollution on the scale and
with the urgency required. More action commitments, collaboration
on research, establishing and showing demand signal research, and
the creation of net-zero industrial clusters are all possibilities.

There are two critical areas for mining
and metals corporations to focus
on in order to establish an accelerated purpose:
1. Advancing decarbonization
initiatives and
2. Pursuing responsible sourcing.
Next, companies must also figure out how
to fund these activities, taking advantage
of the rising pool of cash available for
sustainability programmes and the
transition to a low-carbon economy.

Initiatives to Promote
Decarbonization

Lockdown measures and the resulting
restriction in economic activity led in a brief
reduction in carbon emissions during the
pandemic, emphasising the link between
climate change and human activity.
Emissions are returning to pre-pandemic
levels as enterprises and countries re-open
and resume, or what we call roll back
to almost normal.

Some businesses may be concerned about jeopardising their operations, but the World Economic Forum's Mission Possible Partnership
platform, which aims to help heavy asset and transportation industries achieve net-zero emissions by 2050, found that doing so is both
economically and technically feasible, costing less than 0.5 percent of
global GDP.

2. Create a strategy for low-carbon products.
Demand for low-carbon products is increasing, and the industry has
begun to investigate how much customers are prepared to pay for
them. The London Metal Exchange introduced a low-carbon aluminium trading platform last year, making it the first marketplace for a
green material. Upstream commodities producers will face growing
pressure to supply low-carbon products as manufacturers focus more
on carbon-friendly products. Consumer preference for mining and
metals products could change away from competitors such as composites and plastics if the industry adopts a low-carbon brand.

3. Invest in latest cutting-edge technology.
For the sector to decarbonize and reach its emissions goals, new
technologies like as carbon capture, use, and storage (CCUS), scrap
recovery, inert non-carbon anodes, and innovative materials will
be critical. Some of the world's largest corporations have made
significant efforts to assist achieve net-zero emissions by 2050.
Other industries, such as oil and gas, are making major R&D investments and pooling funds to speed the development of technologies
like CCUS, and the mining and metals business should keep an
eye on them.
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Responsible Sourcing:
A Putting in Place and
Action
Responsible sourcing is becoming
increasingly important as industrial
end-users anticipate heavy changes
in consumer needs post Covid-19.
Customers present in our supply chain
research survey identified sustainable
products and services as the top on their
priority for mining and metals companies
from 2020 to 2022, right in the midst
of the pandemic; while a majority of
consumers surveyed in other research we
conducted last year believe COVID-19 has
definitely increased the need for greater
business involvement in improving
social and environmental conditions. It
is something that cannot be cut down is
what they believe.

Financing an Accelerated Purpose with
Access to Sustainable Capital
Investment is required to make the necessary modifications to promote decarbonization and ethical sourcing in a quick manner. As a result of the devastating
pandemic, environmental, social, and corporate governance (ESG) goals have been
tightened and are now considered a major priority. According to Deutsche Bank,
ESG risk factors and objectives will account for up to 95 percent of global assets
under management by 2030.

Companies looking to improve their
responsible sourcing capabilities
should think about the following environmental and social factors:
ENVIRONMENTAL FOOTPRINT.

The impact on the environment investors
and end-users alike are increasing
pressure on bigger firms to explain
how they use natural resources across
their entire supply chain, particularly
40 | SKILLINGS MINING REVIEW July 2021

the climate or environmental impact of
such resource utilisation, which they
label as optimized.
Mining and metals firms rely extensively
on water, land, and energy use as part of
their operational resilience. Mining and
metals industries may wish to consider
establishing circular business models that
decrease waste and promote recyclability
in addition to environmental reporting
and consumption reduction programmes.

There are presently a number
of finance sources dedicated to
low-carbon operations:
 Green and ESG loans give borrowers access to special funding pools
based on sustainability standards.
 Climate bonds or green bonds,
which are typically issued by multilateral development banks, are
another decarbonization-related
financial vehicle.
 Changing public perceptions are
allowing mining and metals businesses to tap into hitherto untapped
investor cash, while COVID-19
is raising awareness of dangers
such as climate change and biodiversity loss.
At the same time, it appears that investors are moving away from companies
that do not prioritise ESG at all. It is
but obvious that mining and metals
companies who do not address these
challenges will suffer.
Companies that successfully tap into
these multiple sources of capital to

They'll need a better grasp of where
trash goes, how to maximise secondary product output, and what product
improvements could lead to a more
circular flow with their end customers
to do this.
SOCIAL FOOTPRINT.

Your social imprint Proponents of
responsible sourcing are emphasising the
importance of social concerns. COVID-19
has raised awareness of topics like

support an accelerated purpose, on the
other hand, are likely to realise large,
tangible benefits, such as greater profits
and better return on investment figures.
Arabesque S-Ray, a financial services
organisation, discovered that companies who focused on the triple bottom
line (social, environmental, and financial aspects) had operating margins 4.7
times greater than low ESG performers
in a comparison of ESG and financial
performance. Before COVID-19, high
ESG performers were already reaping
the benefits, and this trend persisted as
the epidemic spread as well, fairly well.
Mining and metals companies can
use accelerated purpose to stay on
top of stakeholder expectations, drive
corporate performance, and keep their
operating licences.
Companies require not only flexibility
and resilience, but also a clear purpose that incorporates and benefits all
stakeholders, as COVID-19 has proved.
This may result in a business climate
that is more sustainable, equitable, and
well-governed.

the living wage, work regulations, and
enhanced health and safety. Human rights
must not be abused anywhere inside a
company's operations, according to a
major component of responsible sourcing.
Despite the fact that most large global
corporations contain human rights
standards in their codes of conduct, these
corporations are increasingly vulnerable
to dangers posed by their supply chain
partners and manufacturing sites. Our

operations study shows that getting the
precise and unbiased information needed
to monitor and manage risks can be very
problematic, not only because these risks
can be extremely specific to the country,
location, or counterparty in issue, but also
because of a lack of contractor openness.
Data can be shared among companies
in the same supply chain to help with
responsible sourcing. Partners may
quickly transmit accurate, trusted, and
secure information across the supply
chain using ledger and cloud-based
technology. Furthermore, improved data
sharing can improve supply chain efficiency and resilience.
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Niocorp Purchases Land,
Significant For Nebraska Mine!
Concerns about national security and climate change could fire up the market for metals

discovered beneath the soil south of Tecumseh. For decades, there has been discussion of a mine in
southeast Nebraska. The project promised wealth, jobs, and property tax relief, but none of these things
have materialised.

H

owever, the current
management team claims that
this is set to change. What
makes this time different?
"We went from being renters of the land
to being owners of the land, and that's a
big milestone in project development,"
said Scott Honan, NioCorp chief
operating officer.
The Colorado-based firm purchased two
lots of land in Elk Creek in late April.
According to Securities and Exchange
Commission records, the 226 acres south
of Tecumseh cost $6.2 million.
NioCorp is looking for a carbonatite
deposit buried 500 to 600 feet beneath
the surface. It most likely developed
during a magmatic event half a billion
years ago.
"That's an exciting thing if you're a geologist because carbonatites host all kinds
of interesting mineral resources," Honan
explained.
It contains niobium, scandium, and titanium in this example. The first two parts
have enormous promise as nations and
corporations compete to become carbon-neutral in order to combat climate
change's impact. Steel contains niobium
as an addition. It makes metal lighter and
stronger, which has building and infra42 | SKILLINGS MINING REVIEW July 2021

structure uses. However, it's also found
in a new generation of electric vehicle
batteries that charge in a fraction of the
time it takes conventional lithium-ion
batteries, making them more appealing to
car customers.

There's also the possibility of using it in
fuel cell technology. "They're looking at
putting this technology into ships, put
a big fuel cell in there and power the
ship with that instead of a diesel engine,"
Honan said.

"You buy an electric car, and instead of
having to charge it overnight, you can
stop just like you stop at the gas station
and charge it in a matter of minutes," said
Honan of the technology.

As the US strives to bring crucial mineral supply chains onshore, extracting
these resources from the earth might
be a game-changer. There are currently
no niobium or scandium mines in the
United States.

According to Goracke,
the mine will provide
good-paying jobs to
the area, as well as an
inflow of cash that the
local government may
utilise to reduce other
landowners' property tax
burdens.
Scandium reacts with aluminium in the
same way as niobium reacts with steel.
It has the potential to make aeroplanes
lighter and stronger, reducing the amount
of fuel consumed by jet engines. According to the Air Transport Action Group, air
travel contributes for about 2% of global
carbon emissions.

However, NioCorp believes that there is
'rare earth' in the Nebraska rock as well.
And this has ramifications for national
security. "We are dependent now heavily
on these supplies from China and other
countries," explained Sarma Pisupati, a
Penn State University researcher.
According to the US Geological Survey,
China owns more than 80% of the rare
earth element market. Metals are utilised
in a wide range of electrical devices,
including cell phones, computers, lasers,
and wind turbines. "Some of these rare
earth elements are used heavily in the
defense industry," he said.
"We need to develop the entire supply
chain here." Each F-35 stealth fighter
aeroplane has around 920 pounds of rare
earth metals, according to the Pentagon.

According to Pisupati, the situation is critical. "There is no time
to play any games," he said of policymakers. "We all need to
act and get a plan together for the security of our country." Sen.
Ben Sasse, R-Neb., who has vigorously raised the alarm about
China's ascent during his time in Congress, is unanimous too.

for the project's major permits, the company still has to raise
the funds to begin construction. The mine is expected to cost $1
billion to build and operate, according to the business. It would
process the niobium, scandium, titanium, and maybe rare earth
metals on-site before shipping them to customers.

"Our policy leaders need to be spending a lot of time building
answers to what the world looks like in 10, 30, and 50 years,"
Sasse said."Part of that conversation needs to be about ensuring economic and supply chain independence in the tech and
national security sectors."

During peak construction, which is expected to last roughly
three years, Honan expects 1,000 employment on the site.
According to him, the lowest-paid worker on the site would
make at least $20 an hour, with many earning significantly
more. After construction, more than 400 jobs would be available to operate the mine.

While authorities and investors are anxious about what will
come out of the earth in Nebraska, residents around the mine
are more anxious about what will come in. "It would change
the game," said Doug Goracke, who's worked for the City of
Tecumseh for more than 30 years.

Honan is optimistic that now that the company has purchased
the land, it will be able to raise a significant portion of the funds
required to begin work.

"You can't even put an idea of how big this would be for us."
According to Goracke, the mine will provide good-paying jobs
to the area, as well as an inflow of cash that the local government may utilise to reduce other landowners' property
tax burdens.
"We were always talking percentages before, us locals," said
Greg Krueger, who's lived in the area for more than 60 years.
"Is it going to happen, is it not?" The difference this time,
according to Kruger, is that NioCorp purchased the land, and
the market is clamouring for more of the metals in the ground
for clean technology.
"So now we're really positive," he said. "It looks like it's going to
be hard to stop." Lavon Heidemann, a Pawnee County Commissioner who was part of the initial drill crew to test the area in
1978, echoes this opinion.
"It's come a long ways, you can feel it," he said. The former
Nebraska lieutenant governor understands that once the project is up and going, it may ruffle a few feathers.
"It is going to change what it looks like around here and everybody -- they don't like change, especially people in this area,
they don't like change," Heidemann said.
What about environmental concerns?
"I have a lot of faith in the government entities that are going to
have oversight on this," he said. "These people are going to do it
right." While NioCorp leaders claim to have received clearance
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Coal mining capacity of more than
2 billion tonnes is about to come online
According to an environmental analysis, more than 2.2 billion
tonnes of annual coal mining capacity is now under development, posing a threat to the Paris Agreement targets.

T

he majority of this capacity,
1.663 billion tonnes per year,
is in the early phases of
development and could be
cancelled, according to the research, but
the balance is already under construction.

Apart from China, Russia, Australia,
and India will account for more than
three-quarters of the new mining capacity. These four projects will add 1.75 billion
tonnes of annual production capacity to
the industry.

We thrive
on challenges

“The prospect of a low-carbon transition puts these projects at risk of up to
$91 billion USD in stranded assets,” said
the report, adding “But if they proceed,
without unprecedented cutbacks in global
production over the next decade, proposed capacity could boost supply to over
four times a 1.5°C-compliant pathway.”

China is the clear leader, with 452 million
tonnes of mining capacity under construction, followed by Russia (59 million
tonnes), Australia (31 million tonnes), and
India (13 million tonnes).

golder.com

It will be difficult to put a stop to so much
additional coal mining capability. The
majority of these projects are located in
Western Europe or North America, which
are both industrialised economies. Last
year, China built more coal plants than
the rest of the world, demonstrating the
importance of coal even in mature economies like China's.
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Environmentalists point out that new
coal mines and expansion go counter to
the International Energy Agency's recent
roadmap to net zero emissions. To be
fair, the blueprint has sparked strong
opposition from oil-rich countries such
as Norway and Saudi Arabia. While
environmentalists may support it, it is
unlikely to become a flagship document
for the energy transition because it asks
for the immediate halt of new oil and gas
exploration.

ADVERTISING INDEX

Azcon ............................................ 45
Barr Engineering............................ 25

Trucks VC presents
two fresh funds for
transportation startups,
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Trucks Venture Capital, a fund that specialises on early-stage
transportation startups, is creating two new funds to help develop the future of transportation, according to the company.
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rucks Venture Fund 2 (TVF2), the company's new core fund, was launched in
2020 and just closed on $52,525,252 in the first quarter of 2021. According to
Trucks VC, the fund is sponsored by three auto OEMs and three auto suppliers
who produce everything from bicycles to Class 8 large rig trucks, as well as
one communications startup. Trucks Growth Fund, the VC's new follow-on fund, will
give later-stage investments to some of Trucks' most promising portfolio firms.
“Our mission is to fund companies making transportation safer, cleaner and more
accessible,” Reilly Brennan, general partner at Trucks VC, reported.
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Trucks VC may invest in “safer” startups that focus on automated vehicles, driver
monitoring, or vehicle maintenance and enhancements. Because we're at the start of
a decade dedicated to zero-emission transportation, "cleaner" means batteries and
charging, electric and hydrogen vehicle platforms, and last-mile logistics. According to
Brennan, "more accessible" enterprises are those that focus on micromobility and mass
transport.
“We also believe heavily in automated vehicles in structured environments (agriculture,
mining, logistics),” said Brennan. “Given the focus on delivery and changing consumer
behavior, it’s not hard to see how logistics AV becomes more valuable than robotaxi. I
would go so far as to say the forthcoming exits from those sectors in AV will make the
previous five years of robotaxi exits (Cruise, nuTonomy, Zoox) look relatively low in
comparison.”
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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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