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FROM THE EDITOR

Learning to Live
With COVID-19

Throughout this month’s edition of E&MJ, readers will
note the continuing influence of the novel coronavirus
(COVID-19). Issues related to the pandemic are reported
several times in the various news sections. It is a sign of the
times as society learns to live with COVID-19.

Most mining companies continued to operate as the virus
spread. They did not wait for regulators to tell them what
to do. They assessed the situation, implemented proactive
approaches to prevent the virus from spreading, and kept
the mines and mills running to the best of their abilities. Now, mining activities that
were suspended by government decree are steadily ramping up in most regions.

During this period, mining professionals demonstrated profound leadership.
They not only worked to preserve their business model, they assisted the local
communities. The intertwined, supporting relationship between the mines and the
surrounding communities was clearly evident. This is nothing new. The five men
who will be inducted into the Mining Hall of Fame this year understood this (See
Hall of Fame, p. 19).

While the approaches varied, many mining companies developed staged work-
place safety plans that prevented the spread, addressed how to respond to infec-
tions and planned for recovery. The protocols for prevention included proper person-
al protective equipment (PPE). The availability of PPE for miners should never be
an issue, but medical PPE was a different story and they found a way to secure sup-
plies. In some cases, the mines supplied PPE to the surrounding communities and
educated people on its use. They also had to educate miners and local communities
about sanitary practices. In many remote areas, where the mines are responsible for
essential services, such as clean drinking water and power generation, they had to
ensure uninterrupted service.

The second stage for many workplace safety programs involved response pro-
grams, such as employee screening and even community screenings in some cases.
Considering that most operations employ hundreds of miners per shift, employee
screening became an important tool to prevent the spread of the virus. This is also
a sensitive area as far as employee privacy and reporting standards. In Seeking
Balance Between COVID-19 Suppression and Worker Privacy (See Operating Strat-
egies, p. 80), E&MJ offers some advice in this area.

The final stage of the workplace safety program involves recovery with everyone
eventually returning to a healthy work environment. While people at many business-
es found they could work remotely and may never return to their offices, this will not
be the case at the mines. Miners need to drill and blast rock, load it into crushers
and extract saleable minerals through sophisticated recovery systems. Mining and
milling equipment must be maintained and managed and these tasks take place at
the mine or in the plant.

The results of these efforts will bear fruit. Many mining companies will gain
considerable community service credibility. Maintaining production at a time when
many businesses were reeling will also put them ahead of the curve when the eco-
nomic recovery begins in earnest. And, should a second wave occur, they will be
more prepared.

’J—W ’/’-/M
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NEWS-LEADING DEVELOPMENTS

SSR Will Merge With Alacer to Create
Geographically Diversified Company

Alacer’s pressure oxidation circuit (above) processes Gopler's sulphide ore. (Photo: Alacer Gold)

SSR Mining and Alacer Gold have entered
into an agreement to combine in an at-mar-
ket merger of equals pursuant to a plan of
arrangement under the Business Corpora-
tions Act (Yukon). The combined entity will
continue as SSR Mining and will be head-
quartered in Denver, Colorado, with a corpo-
rate office in Vancouver, British Columbia,
and will be led by Rod Antal as president
and CEO and Michael Anglin as chairman.

SSR Mining is a Canadian-based pre-
cious metals producer with three opera-
tions, including the Marigold gold mine
in Nevada, U.S., the Seabee Gold Opera-
tion in Saskatchewan, Canada, and Puna
Operations in Jujuy, Argentina. Alacer’s
cornerstone Gopler gold mine is located
in east-central Turkey about 1,100 kilo-
meters (km) southeast from Istanbul and
550 km east from Ankara.

Alacer shareholders will receive
0.3246 SSR Mining shares for each Alac-
er share held. The exchange ratio implies
C$8.19 per Alacer common share and a
combined market capitalization of $4 bil-
lion. At closing, SSR Mining and Alacer
shareholders will collectively own approx-
imately 57% and 43% of SSR Mining,
respectively.

The transaction will require the ap-
proval of at least 66-2/3% of the votes
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cast by the shareholders of Alacer at a
special meeting. The issuance of shares
by SSR Mining under the agreement is
also subject to the approval of the majori-
ty of votes cast by the SSR Mining share-
holders at a special meeting.

Completion of the transaction is also
subject to regulatory and court approvals
and other customary closing conditions.

Forecast 2020 production from the
individual mines is as follows: at Copler,
230,000 ounces (o0z) to 260,000 oz of
gold from the sulphide plant and 80,000
oz to 100,000 oz from the oxide plant; at
Marigold, 225,000 oz to 240,000 oz of
gold; at Seabee, 110,000 oz to 120,000
oz of gold; and at Puna, 6 million oz to
7 million oz of silver, 21 million Ib to 24
million Ib of lead, and 7 million |b to 9
million Ib of zinc.

The forward-looking three-year av-
erage annual production profile of the
merged company is about 780,000 gold
equivalent oz per year (oz/y) at all-in sus-
taining costs of about $900/0z.

Antal said, “The combination of Alacer
and SSR Mining will create a diversified
portfolio of high-quality, long-life mines
across four mining-friendly jurisdictions.
Our focus at Alacer over the past several
years has been on generating peer-lead-

ing free cash flow — this merger allows
us to continue this strategy while diversi-
fying our single operating asset exposure.

“In addition, the increased financial
strength of the combined business will
allow us to leverage the proven project
execution capabilities of the combined
management team to continue deliv-
ering on the extensive organic growth
portfolio and compete for attractive as-
sets as they arise.

“The complementary nature of the
assets and the cultural alignment of the
organizations will facilitate an effective
integration and allow us to continue to
deliver value to our shareholders.”

New Century Will Buy Goro
Mine From Vale

New Century Resources Ltd. has entered
into a 60-day exclusivity period with Vale
Canada Ltd. (VCL), a subsidiary of Vale
S.A., to complete due diligence and nego-
tiate the acquisition of 95% of the issued
shares in Vale Nouvelle-Calédonie SAS
(VNC). VNC owns and operates the Goro
nickel and cobalt mine in New Caledonia.

Subject to due diligence and negoti-
ation of formal agreements, the financial
terms would include a financial package
to support the transition and continuity
of VNC operations from VCL to NCZ. The
parties also plan to jointly engage with
the French state to confirm its continued
financing support.

“New Century is pleased to secure this
exclusivity agreement in relation to the
potential acquisition of the Goro [minel,”
New Century Managing Director Patrick
Walta said.

He added that New Century has been
impressed by the VNC site team and the
quality and scale of the infrastructure at
the Goro mine.

The Goro operations include a fully in-
tegrated and operational world-class mine,
processing plant and port facility. A plan
has already been implemented to improve
Goro’s cost base that includes converting
to a low-impurity limonite only feed, de-
commissioning a complex refinery, which
has been the major source of operational
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disruptions, transitioning to 100% mixed
hydroxide product (MHP), highly sought
after by the electric vehicle industry, and
obtaining a license for saprolite ore export.

If the transaction proceeds, it would
become a major nickel supplier and
a non-Democratic Republic of Congo
source for cobalt.

Newmont Continues Ramp-up,
Updates Guidance

Newmont Corp. will continue to ramp up
operations at Pefiasquito, Cerro Negro,
Eléonore and Yanacocha. Among New-
mont’s 12 operating mines and two joint
ventures, 13 sites will be fully operational
in the coming weeks, the company said.

“We are pleased to be ramping up op-
erations at our four sites previously placed
in care and maintenance and we remain
committed to protecting our workforce
and neighboring communities,” President
and CEO Tom Palmer said. “We continue
to respond to this pandemic from a po-
sition of strength and Newmont’s diverse
portfolio in top-tier jurisdictions provides
a long-term, stable production profile
with the potential to generate significant
free cash flow over time.”

Newmont also provided a revised 2020
outlook with nearly all mines operating and
mining deemed an essential activity in ev-
ery jurisdiction where the company oper-
ates. The revised 2020 outlook assumes
that operations will continue throughout
the remainder of the year without major in-
terruptions. Newmont'’s long-term guidance
remains unchanged with stable production
of more than 6 million ounces (0z) and im-
proving costs from 2021 through 2024.

This outlook is near the lower end of
the company’s previous outlook. Costs ap-
plicable to sales (CAS) is expected to be
$775 per oz and all-in sustaining costs is
expected to be $1,015 per oz, which were
toward the upper range of the company’s
previous cost outlook. The revised 2020
outlook includes the production and cost
impacts from the five operations temporar-
ily placed into care and maintenance for
an average of 45 days. The second quarter
is expected to be the lowest production
and highest cost quarter of 2020 as the
sites ramp up from care and maintenance.

At Pefasquito, activities ramped up on
May 18 with a phased approach consistent
with the Mexican government’s regula-
tions. Over the next two weeks, the site will
implement required hygiene protocols and

www.e-mj.com

NEWS-LEADING DEVELOPMENTS

Industry Study Investigates Technology for Upgrading Ore

A collaborative study with Australian min-
ing companies BHP, Norton Gold Fields
and Saracen on the integration of screen-
ing and particle sorting techniques could
deliver benefits across the resource sec-
tor. The Integrated Screening and Particle
Sorting Collaborative (ISPS) Study aims
to develop a robust and scientifically
rigorous framework for collecting, test-
ing and reporting results for integrated
screening and particle sorting techniques
in a variety of ore domains.

The study, which began in August
2019, is currently under way at BHP’s
Cliffs mine, Norton Gold Fields’ Pad-
dington Gold site and Saracen’s Carosue
Dam operation in Western Australia. It is
expected the study will further expand
during its 15-month tenure to include two
additional sites.

CRC ORE ISPS Study Program Man-
ager and Discipline Lead of Metallurgical
Engineering at Curtin University's West-
ern Australian School of Mines Dr. Lau-
rence Dyer said the opportunity existed to
use particle sorting to upgrade ores.

“Trials have recently been conducted
at several gold mining operations in the
Goldfields region of Western Australia,”
Dr. Dyer said.

Dyer said usually what isn’t taken into
consideration is the benefit of assessing
the natural deportment of metal to a size
fraction through grade-by-size screening
test work.

“Missing this step has two impacts.
Firstly, there is a risk that particle sort-
ing test results will be misinterpreted as
being representative of the full sample
without considering the mass balance
impact of high-grade material that might
have been lost in the fine fraction. This
fine fraction will not be detected through
the particle sorter.

“Secondly, the opportunity may exist
to upgrade feed first through determining
if there is a concentration of high grade
to the fine (or coarse) fraction, which can
be separated through screening. Under-
taking screening in the preparation stage
of the particle sorting process will enable
analysis and separation of the fine or
coarse fractions of a rock mass,” he said.

Dyer said the study outcome would be a
blueprint for understanding the opportunity
for upgrading ore feed, including an assess-
ment of operational impacts, economic val-
uation and implementation approaches.

“CRC ORE will benefit from develop-
ing a broader understanding of the appli-
cation and opportunity for applying parti-
cle sorting on a range of deposit types and
integrating this with natural deportment
grade-by-size screening opportunities to
maximize value for mining operations.”

Dyer said the ISPS study would be
conducted through CRC ORE'’s Kalgoor-
lie-Boulder Mining Innovation Hub and
Curtin University's Western Australian
School of Mines.

Using the ISPS screen deck, CRC ORE is conducting grade-by-size screening test work.
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NEWS-LEADING DEVELOPMENTS

mobilize key operations and maintenance
teams for training. Production is expected
to commence in early June.

On March 23, Eléonore was placed into
care and maintenance. In early May, Eléon-
ore began ramping up operations and the
mill is expected to restart on May 23.

Cerro Negro was also placed on care and
maintenance on March 23. In early May,
the operation began implementing a safe
restart plan and remobilizing its workforce
and the mill is expected to start on May 20.

On March 17, Yanacocha ramped down
in response to travel restrictions imposed
by the Peruvian government. In early May,
the operation began remobilizing following
the confirmation that the Peru Economic
reactivation plan allowed surface mining.
The site is implementing a safe restart
plan with milling operations starting on
May 16 and surface mining activities ex-
pected to begin by the end of May.

On March 23, Newmont decided to place
Musselwhite into care and maintenance in
order to limit the number of people on site
and prevent the possible transmission of
the virus into the nearby First Nations com-
munities in northern Ontario. Essential per-
sonnel continue to maintain infrastructure,
provide security and continue environmen-
tal management. Musselwhite is the only
operation remaining on care and mainte-
nance. Conveyor installation is expected to
recommence over the coming weeks.

Newmont continues to progress the
majority of its development and sustain-
ing capital projects, including Tanami
Expansion 2, developing the sublevel
shrinkage mining method at Subika Un-
derground and advancing laybacks at Bod-
dington and Ahafo. However, as a result of
COVID-19, total 2020 capital expenditure
is now expected to be approximately $1.3

billion due to reductions in non-essential
activities and changes to the development
capital schedule for Tanami Expansion 2
and Boddington’s Autonomous Haulage,
which defers some expenditures to 2021.

For exploration and advanced projects,
approximately 80% of the company’s ex-
ploration budget is allocated to near-mine
with the majority of work suspended in
March, the company said. However, New-
mont is currently ramping up near-mine
drilling programs and preparing to restart
Greenfields activities as soon as local re-
strictions are lifted in French Guiana, Suri-
name, Ethiopia, Peru, Chile and Australia.
The exploration teams have been working
remotely focused on improving orebody and
district scale models as well as developing
risk mitigation plans to restart activities
under COVID-19 restrictions. Advanced
project study work for Yanacocha Sulfides
and Ahafo North continues remotely.

Newmont said it will continue to uti-
lize protective measures for its workforce
and neighboring communities, includ-
ing screening, physical distancing, deep
cleaning, and avoiding exposure for at-
risk individuals.

Shandong Gold Will Purchase
TMAC Resources
Shandong Gold Mining Co. Ltd. (SD Gold)
has entered into an agreement with TMAC
Resources to acquire all of the outstanding
shares of TMAC at a price of C$1.75 per
share in cash. The transaction is valued at
approximately $149 million and the offer
represents a 52% premium to TMAC'’s 20-
day volume-weighted average price as of
May 6, according to the company.

TMAC operates the Hope Bay property
located in Nunavut, Canada. The property
and operations are remote but not isolated,

TMAC began producing gold from the Doris mine (above) in 2017. (Photo: TMAC Resources)
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serviced by both a port and airstrip. TMAC
began producing gold in early 2017 from
Doris, its first mine at Hope Bay, and pro-
cessed gold at the Doris Plant, which orig-
inally had nameplate capacity of 1,000
metric tons per day (mt/d) and expanded
to 2,000 mt/d midway through 2018.

“Hope Bay is a highly prospective
high-grade gold camp, which requires
substantial investment to optimize pro-
duction and extend mine life and maxi-
mize the value of the camp to the benefit
of all stakeholders,” Chairman of SD Gold
Yumin Chen said. “We look forward to
completion of the transaction and the op-
portunity to invest in the project for years
to come as the generational potential of
the camp is unlocked.”

Resource Capital Funds, Newmont and
directors and officers of TMAC collectively
holding approximately 58.6% of the cur-
rent outstanding TMAC common shares
are expected to support the transaction.

“The transaction is the culmination
of the strategic review process we an-
nounced earlier this year,” TMAC Presi-
dent and CEO Jason Neal said. “Over the
past several months, SD GOLD has com-
pleted a significant due diligence review
of TMAC, including a site visit to Hope
Bay earlier this year. SD GOLD, as one
of the world’s largest gold producers, has
the financial strength, technical capabil-
ity and long-term vision to maximize the
value of the Hope Bay camp.”

The transaction will be subject to the
approval of at least 66-2/3% of the votes
cast by shareholders at a special meet-
ing of TMAC shareholders expected to
be held in June. It is also subject to the
receipt of applicable regulatory approvals
including TSX approval, approval under
the Investment Canada Act (Canada), the
Competition Act (Canada) and approval
by relevant authorities in China.

The agreement includes a non-solicita-
tion covenant on the part of TMAC and a
right for SD GOLD to match any competing
offer that constitutes a superior proposal.

In related news, TMAC has received
interim financing from SD Gold to support
the cost of the company’s sealift this year.

Headquartered in Jinan, Shandong
province, China, SD GOLD has approxi-
mately 16,000 employees and produced
1.3 million ounces (0z) of gold in 2019.
Its international assets include its 50%

(Continued on p. 30)
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How Long Should a Hose Last?
Knowing what can kill your hose is half the hattle. Prevention plus proactive hose care
will maximize hose life and improve the hottom line.

Brad Hoback, Motion Industries

We get asked all the time, “How long should
a hose last?” If | could crystal ball this one,
I'd be a very rich person. Especially in mining
operations, as we have many hose applica-
tions based on system pressures and types of
equipment being used in the process. Multiple
types of hoses are used whether it’s braided or
spiral constructions being used in surface and
underground mining.

Abrasion: The higgest killer of
hydraulic hose

Rubbing or gouging causes the removal of
the rubber cover, exposing reinforcements.
Different types of abrasions exist. For example:
e Rubber against steel frames

® Rubber against ground surface (dragging)
e Rubber against rubber

If the reinforcement is exposed, it may not begin
to leak or burst right away. Since the cover is
removed, it compromises the construction of the
hose performance. Depending on the condition
or surroundings of the hose, being exposed can
cause the reinforcement to rust and get brittle
or can also continue to remove the exposed
reinforcements layer by layer. Additionally, in
mining operations, mines can be written up or
fined for this condition as it poses a major safety
violation to workers. Today, hose manufacturers
produce many hoses with high-abrasion mate-
rials built into the cover at the time of manu-
facture. Also, other abrasion-resistant products
exist to protect the covers, like flat and round
spring guards and fabric abrasion sleeves. Using
a better abrasion-type hose or product will help,
but re-routing a hose — if possible — to give
better protection can be an answer.

Abrasion

Heat and exposure: The #2 Kkiller of
hydraulic hose
External heat sources around engine compart-
ments and areas of the country that have high
outside heat temperature cause a hose to age and
fail prematurely. Exposure to heat can be reduced
by using a heat-resistant sleeving, or again,
re-routing where practical to minimize exposure.
Internal system heat temperature will short-
en hose life as well. In fact, any rubber-related
products in the system like seals and o-rings
will be affected. Let's say a hose is rated at 212
degrees as maximum temperature rating, and
your system runs on the high side of that rating
— you begin to cook the hose. To make a hose,
it is put into autoclave oven equipment at the
time of manufacturing to get adhesion of tube,
reinforcement and cover. So high-temperature
exposure continues to cook the hose. In this
case, additional oil coolers may help reduce
your system temperature, helping extend system
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life. Also check return line sizes to make sure
it has not been replaced with a smaller ID than
needed, as this will cause heat issues.

Besides heat exposure, ozone and dust
contribute to shorten hose life; these environ-
mental issues cause hoses to dry out, as they
pull out plasticizers in the hose’s construction.

Other conditions to hose safety and life fall
into other categories:

Hose routing.

Equipment manufacturers engineer best
routing for their specific design criteria.
Sometimes re-routing a hose for better life
just can’t happen. For example, roof bolters
or drills have large bundles of hose that have
abrasion issues, but you can't re-route that
configuration to improve on life. Anytime you
can re-route or protect an assembly where
practical, better life can be achieved.

Bend radius.

Bend radius is critical on hose life. Too tight
of a bend will cause side loading on couplings,
creating leaking issues and/or failure. Making
replacement hoses that look real nice and tight
along the framework may cause too tight of
a bend radius. If an assembly has a specific
length, replace it with that length unless you're
not sacrificing the bend radius.

Fluid compatihility.

Manufacturers of newer, modern hydraulic
equipment are using environmental biodegrad-
able-friendly oils. The tube stock of many stan-
dard hydraulic hoses doesn’t do well with this type
of fluid. Fluid compatibility is necessary to make
sure the tube stock of the hose is not affected by
the fluid. Check your oil properties to see what
hose tube stock is designed to handle your needs.
Cover blisters and tube swelling are signs of fluid
incompatibility with a hose. Cover blisters can
also be caused by trapped gasses in the system.
If you have a mixture of old and new equipment in
your fleet, using a hose tube stock for biodegrad-
able oils for all applications will eliminate having
different hoses to cover all needs.

Cover Blister

Hose twist.

When installing a replacement hose in a sys-
tem, pay attention to hose twist as you tighten
the ends to create a seal. Most hoses have
printed information on the cover of the hose to
tell what type of hose you have by the manu-
facturer. It's called the lay line. If your lay line
is twisted or spiraled, you are also doing the
same type of twist to the reinforcement of the
hose. This will greatly shorten hose life. Place

the hose as close to its natural position as pos-
sible, tightening one end and then going to the
second end — not allowing the hose to twist.

Hose Twist, or Kinked Hose

Correct replacement hose

assembly fabrication.

When fabricating an assembly, choose the cor-
rect replacement hose and fittings to match the
original failed assembly for working pressure,
ID size, and fitting combination. Choosing a
hose too small for the application can cause
heat and sluggish performance. It's a good
practice to mark insertion lengths on the hose
to ensure that couplings are being pushed all
the way into the hose. It's also a good practice
to measure final crimp OD (outer diameter) of
all hoses being made to the manufacturer’s rec-
ommended setting. This ensures you've made a
correct assembly and also provides safe working
conditions for other personnel.

Tips:

e Temperature — Hose should be stored
in a cool, dry area never exceeding +100°F
(+38°C). If stored below freezing, pre-warm-
ing may be required prior to handling, test-
ing, and placing into service.

e Don't place in direct sunlight, rain, heaters
or near electrical equipment, humidity, or
ozone.

e Don't expose to oil, solvents, corrosive
materials, or fumes.

e Storehoseintheoriginalcontainerifpossible.
Never stack hose too high, as its weight can
crush hose at the bottom of the stack.

Choosing a method of protecting hose will
provide better life and reduce costly downtime.
Motion Industries provides many solutions
in hose and fittings to our hydraulic mining
customers from our world-class manufacturing
partners. Local support is key, and having
industry knowledge will result in less downtime
and keeps personnel safe. Motion also pro-
vides on-site safety classes for your specific
application needs.

Brad Hoback grew up in a family-
owned hydraulic hose business in
Denver, Colorado. For the last 20
years, he has been a hose and
rubber specialist with Motion
Industries. Hoback is Gates-certified
and is a Safe Hydraulics trainer.

To find out more, visit www.MotionIndustries.com/
eandmj, or see the Mi Hose & Rubber webpage
(https://tinyurl.com/ycecazak).
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Dominion Sells Diamond Mines

to Washington Companies

An aerial view of the Ekati mine, which is included in the proposed transaction. (Photo: Dominion Diamond)

On May 22, Dominion Diamond Mines an-
nounced it signed a letter of intent (LOI)
with an affiliate of The Washington Cos. for
the purchase of all of Dominion’s assets for
approximately $126 million in cash and the
assumption of nearly all its operating lia-
bilities. Washington also agreed to provide
Dominion up to $60 million in short-term
debtor-in-possession financing. Dominion
filed for insolvency protection on April 22.

Dominion said it believes the proposed
sale ensures it will be able to resume
mining operations at the Ekati diamond
mine in the Northwest Territories and re-
call its furloughed workers as the spread
of COVID-19 subsides and diamond mar-
kets reopen. It also provides assurance
that Ekati will continue to operate into the
future, Dominion said. Dominion will also
be able to pay or meet obligations owed to
employees, including pension obligations.

Dominion said it expects to emerge
from the Companies’ Creditor Arrange-
ment Act process stronger and better
able to deliver value to all stakeholders,
including the government and citizens of
the Northwest Territories.

An entity managed by Washington will
serve as the “stalking horse” bidder for Do-
minion’s assets, and its bid will be subject
to a court-supervised bidding process. Ac-
cordingly, Dominion intends to file a mo-
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tion with the court seeking approval of the
proposed asset sale, which would be sub-
ject to termination if Dominion determines
it has received one or more higher and bet-
ter offers; the proposed DIP financing; and
bidding procedures for the solicitation of
competing offers, either to purchase part
or all of the company’s assets or to make
an investment in the company.

Dominion said it expects the sale pro-
cess to move quickly and close in the 90
to 120 days.

The transaction will be subject to certain
conditions, including Dominion reaching a
separate agreement with Rio Tinto regard-
ing the Dominion/Rio Tinto joint venture at
the Diavik diamond mine on terms that are
acceptable to Washington. If an agreement
with Rio Tinto is not reached, then the sale
would not include Dominion’s interest in, or
any liabilities relating to, the Diavik mine. It
would only include the sale of Dominion’s
other assets, including its interests in Ekati
and the Lac de Gras Diamond Project, its
diamond inventory and other assets.

White Gold Will Begin
Yukon Exploration Program
White Gold announced its 2020 explora-
tion program is fully funded. The compa-
ny’s extensive 422,000-plus hectare land
package represents more than 40% of the

emerging White Gold District in Yukon, Can-
ada. The 2020 exploration program, which
is budgeted at approximately $4 million,
has been designed to further test existing
targets and recent high-grade discoveries
on the company’s White Gold, Hen, and
JP Ross properties, as well as to identify
and advance other targets on its extensive
regional land package. Backed by partners
Agnico Eagle Mines and Kinross Gold, the
2020 exploration program is scheduled to
commence in the coming weeks.

%2020 is expected to be another ex-
citing year for White Gold as we diamond
drill test recent discoveries at the Ryan’s
Surprise and Titan targets, as well as ad-
vance other high-priority targets across
our expansive land package,” Vice Pres-
ident of Exploration Terry Brace said.
“Extensive review and analysis performed
in the off-season has also provided new
interpretations on several projects, which
we are excited to test.

“We will also continue to develop a
better understanding of the geological
and structural framework of our targets
for follow up drill testing when ready.”

The White Gold property hosts the
company’s flagship Golden Saddle & Arc
deposits, which have a current mineral re-
source of more than 1 million ounces (0z)
gold indicated at 2.26 grams (g) per metric
ton (mt) gold and more than 500,000 oz
gold inferred at 1.48 g/mt gold. Planned
2020 exploration work on the White Gold
property includes 1,500 m of diamond
drilling at the Ryan’s Surprise target to test
for strike and down-dip extensions of min-
eralization encountered in 2019, as well
as eight RAB drill holes on high priority
targets elsewhere on the property.

Cameco Restarts Production
at Ontario Operations
Cameco resumed production at its Port
Hope Conversion Facility’s UF6 plant and
its Blind River Refinery in Ontario the week
of May 18, and planned to achieve regular
production levels the week of May 25.

On April 8, Cameco placed these facil-
ities in a temporary safe shutdown state
for approximately four weeks and, where
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possible, maintenance work scheduled for
the summer would be advanced. Screening
protocols and other measures put in place
to align with government and public health
directives around COVID-19 were con-
tributing to workforce uncertainty at the
UF6 plant, which is a complex operation
designed to run as a continuous process
without interruption, according to the com-
pany. The decision was therefore made to
suspend production at the plant, as well
as at the Blind River Refinery, since the
majority of the UO, produced there is used
in the production of UF6 at Port Hope.
The workforce situation has now sta-
bilized, providing Cameco with increased
certainty around the availability of neces-
sary personnel to operate the UF6 plant.
With the appropriate conditions currently
in place to resume normal operations, the
company said it decided to return both
the plant and the refinery to production.
“The provinces and communities
where we operate are certainly not out of
the woods when it comes to this global
pandemic, and we must remain vigilant
in how we manage our activities during
these challenging times,” Cameco Presi-
dent and CEO Tim Gitzel said. “However,
we are confident that we can maintain
the required roster of qualified operators
to run the UF6 plant going forward, en-
abling us to carefully bring the plant and
the UOQ, refinery back into production.”
Given the evolving nature of the
COVID-19 situation and the number of
moving pieces, on April 13, Cameco with-
drew its 2020 outlook for its fuel services
division, including production.
While the two Ontario facilities return to
production, there is no change in the status
of Cameco’s Cigar Lake uranium mine.

Updated PEA Enhances

Seabridge Gold’s KSM Project
Seabridge Gold announced in late April that
an updated preliminary economic assess-
ment (2020 PEA) of its 100% owned KSM
project in northwest British Columbia has
confirmed the potential for a dramatic im-
provement in project economics by incorpo-
rating the recently expanded, higher-grade
Iron Cap deposit into mine plans. The 2020
PEA considers a 44-year mine production
plan capturing 19.6 million ounces (0z)
of gold and 5.4 billion Ib of copper from
measured and indicated resources, plus an
additional 20.8 million oz of gold and 13.8
billion Ib of copper from inferred resources.
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Life-of-mine recovered production is
estimated at 27.6 million oz of gold and
17 billion Ib of copper.

A 170,000-metric-ton-per-day (mt/d)
processing rate would treat 2.4 billion mt
of mill feed, or only 30% of the total min-
eral resource. Initial capital is estimated
at $2.5 billion, with a four-year payback.

Average annual pretax free cash flow
is estimated at $1.45 billion from 1.3
million ounces per year (oz/y) of gold and
265 million Ib per year (Ib/y) of copper
produced during the initial five years of
production. Life-of-mine average operat-
ing cost is estimated at negative $472/0z
of gold produced, net of copper and silver
byproduct revenues.

Life-of-mine total cost of is estimated
at $4/0z of gold produced, inclusive of all
project capital and net of copper and sil-
ver byproduct revenues.

Seabridge Chairman and CEO Rudi
Fronk noted that the 2020 PEA was un-
dertaken to assess an alternate approach
to developing KSM by incorporating a
much larger Iron Cap block cave mine into
the production schedule accompanied by
smaller open pits compared to prior stud-
ies and developing this opportunity much
earlier in the project’s mine life.

“The benefits of incorporating Iron Cap
into mine plans at an early stage have ex-
ceeded the upper end of our expectations,
not only for the improvements in projected
economics but also for the reduction in en-
vironmental impact. The PEA is based on
Iron Cap’s inferred resource estimate, but
we are very confident these resources will
upgrade to higher categories with further
drilling as they have in the past at the proj-
ect’s other deposits. We therefore think the
new technical report gives investors a com-
pelling view of the project’s potential.

“l would like to recognize the out-
standing effort by our engineering team
and our consultants for these results
while working under the constraints im-
posed by COVID-19 and also the impres-
sive success of our exploration team for
their expansion of the Iron Cap resource.”

The 2020 PEA envisages a combined
open-pit and underground block cave
mining operation. Over the 44-year mine
life, mill feed delivered to the process
plant is planned principally for gold and
copper extraction, with silver produced as
a byproduct.

The mill would produce a flotation
copper concentrate containing precious

REGIONAL NEWS - U.S. & CANADA

metals for transport by truck to a nearby
seaport at Stewart, British Columbia, for
shipment to Pacific Rim smelters and a
gold-silver doré from carbon-in-leach pro-
cessing of pyritic concentrates.

Metallurgical testing indicates that
KSM can produce a clean copper concen-
trate at an average copper grade of 25%
with relatively high gold and silver con-
tent, making it readily saleable.

US Gold Continues to Advance
Copper King in Wyoming

U.S. Gold Corp. has received a proposal
to upgrade the Copper King Preliminary
Economic Assessment (PEA) to a prefea-
sibility study (PFS) with the objective of
completing the PFS by the end of 2020.
Copper King is located in the Silver Crown
mining district of southeast Wyoming and
approximately 20 miles west of Cheyenne.

A December 2017 PEA indicated an
economic resource based on $1,250 per
ounce (0z) gold and $2.25/Ib copper. The
PEA economics done at $1,275/0z gold
and $2.80/Ib copper generated a pretax
cash flow of $296.8 million, net present
value (NPV) of $178.5 million at a 5%
discount rate, and an annual internal rate
of return (IRR) of 33.1%.

The capital expense for the project is
estimated at $114 million with a payback
in just under 2.5 years.

Based on internal updated resource
prices, Copper King's preliminary eco-
nomic assessment (PEA) has a projection

U.S. Gold continues to further define the Copper King
orebody with exploration drilling.
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of pretax cash flow of $510.54 million,
NPV of $321.6 million, and 52% pretax
annual IRR at $1,600/0z gold.

At $1,600/0z, gold, the economic re-
source increases from 1.3 million to 1.5
million gold-equivalent oz (geo). The eco-
nomic resource ore tonnage increases from
133 million tons to 170 million tons (eco-
nomics are 80% gold and 20% copper).

“We are pleased with the progress of
the Copper King project in 2020 and
have made several trips to the property
last year to advance the project from a
permitting, development and community
outreach standpoint,” President and CEO
Edward Karr said. “We are looking for-
ward to working with Dr. Marc Levier and
Mark Jorgensen to advance the Copper
King deposit to the PFS level.”

Karr added that the PFS is expected
to be a major milestone in moving forward
toward production.

“The existence of silver in the Copper
King deposit could give further upside to
the overall economics and will be ana-
lyzed thoroughly in the PFS,” Karr said.
“We have a very experienced board assist-
ing in moving the project forward, includ-
ing Tim Janke on mine engineering and
development, Douglas Newby on permit-
ting and The Hon. Ryan Zinke on state
of Wyoming relations, permitting, strategy
and community outreach.”

In 2017 and 2018, U.S. Gold Corp.
conducted geophysical studies at Copper
King and drilled additional exploration
holes. Several of these holes hit addition-
al mineralization, and it has been shown
the deposit has increased to the west. In
addition, the Datamine analysis conduct-
ed in early 2019 shows the presence of
economic-grade silver not previously ac-
counted for the in the PEA economics.
Extending the deposit along strike to the
southeast will be the focus of future ex-
ploration efforts, the company said.

In related news, U.S. Gold Corp. re-
cently completed a detailed gravity survey
at its Maggie Creek exploration project on
the Carlin Gold Belt in Nevada. U.S. Gold
Corp. acquired the option to earn up to a
70% interest in the Maggie Creek project
from Renaissance Gold through the com-
pany’s acquisition of Orevada Metals Inc.
The detailed gravity survey will aid ongoing
mapping and future targeting-drilling activ-
ities at Maggie Creek. The survey was com-
pleted by Magee Geophysical Services with
processing and interpretation completed
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by Wright Geophysics. Gravity interpreta-
tion supports the historic geologic mapping
and identified several structural zones and
potential alteration zones that require field
checking and other follow-up work.

“Considering the restrictions we all have
been facing due to the COVID-19 pandem-
ic, U.S. Gold Corp. has been able to make
meaningful advancements on both of its
key Nevada exploration projects,” said Ken
Coleman, project geologist for U.S. Gold
Corp. “The gravity survey at Maggie Creek
will help focus initial surface mapping and
sampling work on major interpreted and
previously mapped structural zones and
their intersections, some of which contain
gold-bearing altered dikes and associated
alteration zones. Structural intersection
zones can be favorable for ore deposit for-
mation, as evidenced by Newmont's Gold
Quarry mine just to the southwest.”

Coleman said some of more encourag-
ing features in the gravity survey report
are several areas along the Cress fault,
termed “Good Hope parallel,” which may
represent dolomitization. Dolomitization
has been demonstrated to be associat-
ed with ore grade gold mineralization on
the Carlin Belt and in many other Carlin-
type deposits.

First Vanadium Completes
PEA for Nevada Project

First Vanadium Corp. has reported posi-
tive results from a preliminary economic
assessment (PEA) of its Carlin vanadium
project six miles south of Carlin, Nevada.
Active mining of the project would contin-
ue for 11 years, plus five years of stock-
pile processing.

Process plant feed is planned at 1
million metric tons per year (mt/y) at an
average grade of 0.71% V,0, and average
process recovery rates of 78%, resulting
in an average payable production of 11
million Ib per year (Ibly) of V,0, flake.
Life-of-mine total payable production is
estimated at 180 million Ib of V,0, flake.

Life-of-mine average cash operating
cost per payable V,0, Ib is estimated at
$5.17/1b V,0,, including $4.81/Ib V,0,
over the first 10 years. Preproduction
capital requirements are estimated at
$535 million. The assumed metal price
in the PEA is $10.65/Ib V,0..

The project resources include both ox-
ide and non-oxide materials. The mine de-
sign has two objectives: first, to mine the
highest grade in the oxides, followed by

non-oxides, and second, once the whole
deposit is mined, to store tailings in the pit.

A drill-blast load-haul profile has been
built into the model at an average cost
of $2.30/short ton; however, it may be
possible that some of this material can
be mined without drilling or blasting. This
will be determined in subsequent studies.

The process plant is designed to pro-
duce V,0, as a saleable product from the
two distinct material types that make up
the resource, oxide and non-oxide shales,
using conventional equipment and con-
ventional beneficiation and hydromet-
allurgical techniques. The run-of-mine
oxide feed from the mine would be attri-
tion scrubbed and classified to produce
an oxide concentrate. The run-of-mine
non-oxide feed would be crushed, ground,
attrition scrubbed/classified, and floated
to produce a non-oxide concentrate.

Both concentrates would then be sub-
jected to acidulation, pressure oxidation,
impurity removal, vanadium solvent ex-
traction, and precipitation as ammonium
metavanadate (AMV). Finally, AMV would
be calcined to form the V,0, product. The
overall recovery of V,0, through the process
flowsheet for oxide material is estimated
at 78.6%. The overall recovery of V,0, for
non-oxide material is estimated at 77.4%.

First Vanadium President and CEO Paul
Cowley commented, “The PEA crystalizes
potential economics for the company’s va-
nadium asset and provides for design op-
tions and enhancement opportunities...

“With a positive PEA, the Carlin vana-
dium project becomes an even more im-
portant resource of a critical and strategic
metal essential to protecting U.S. national
interests, particularly as the U.S. looks to-
ward vital future domestic sources of stra-
tegic metals, which include vanadium.

“In addition, the benefit of having both
vanadium and a separate gold opportunity
on the same property located within the
world-famous Carlin gold trend is unique,
broadens our opportunities, and is anoth-
er of our many strengths. With our goal to
maximize on all our high-quality opportuni-
ties to enhance value for our shareholders,
it is now time to bring our exceptional gold
opportunity to the forefront with the aim to
drill-test this summer. This drill program
will be led by ex-Newmont Regional Man-
ager and proven mine-finder Dave Mathew-
son, who has found six gold deposits within
three to nine miles of the property.”
(Continued on p. 23)
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KMEC and PICOR

COMPANY PROFILE-PAID ADVERTISEMENT

A Bulk Material Handling Manufacturer Who Understands Supply Chain

KMEC, a division of Purvis Industries, is
an international provider of bulk mate-
rial handling equipment. Located in
Houston, TX, KMEC has been in the bulk
material handling design, engineering,
fabrication, and commissioning busi-
ness for over forty years. They take on
the toughest application challenges and
solve them using their years of experi-
ence and expertise.

KMEC was acquired by Purvis
Industries in 2017 and joins two other
sister companies to provide turn-key solu-
tions from start to finish: PICOR and
Foresight Automation.

KMEC - Bulk Material Handling
Some of the installations that KMEC has
successfully designed and built include:
e Horizontal curved conveyors
e |ong overland conveyors (up to 12 miles)
e Double-arm and radial stackers
e Complete ship loading systems

KMEC can start with a blank sheet of
paper and your specifications, or simply
build quality equipment to your design!

PICOR - Innovation, Quality, Value

PICOR has been in the bulk material

handling business for over forty years.

Their specialty is solving tough material

handling challenges in product flow con-

trol, reclaim and loading of truck, train

and barge.

e Walker Reclaimer — no touch, 100%
reclaim of material.

e Slide gates.

e Mass flow gates.

e Diverters.

e Precision Loading Systems (PLS) for
road or rail — within 0.1% accuracy.
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PICOR’s unique, patented designs
will save you time — loading up to 6,000
TPH. They'll also save you money in
lost freight capacity with their Precision
Loading System™ — a high-speed weigh-
ing system that is so simple you must see
it to believe it.

Foresight Automation -
Automation & Control

Foresight Automation joined the Purvis
family of companies in 2019 and is
located in Fort Worth, TX. Foresight has
been in the automation, custom machine
building, and industrial control integra-
tion business since 2000.

Foresight’s engineers add automation
and control intelligence into the KMEC
and PICOR designs. Automated loading
and operation? Done it. Data acquisition
and retention? Done it. Rail manifests?
Done it. Foresight handles it all from the
service entrance to the newest generation
loT sensors.

Putting the “Smart”

in Material Handling!

Nothing is really exciting about bulk
material handling to the average person.
If you're a mine engineer or mill manag-
er, however, you need that product com-
ing in consistently and reliably! KMEC
does it with the newest generation of
Industrial Internet of Things devices from
ABB - the ABB SmartSensor!

Powered by ABB Ability, and avail-
able through your phone or tablet, ABB's
intelligent bearing sensors, AC motor
sensors, and connected VFDs provide
constant feedback to your operations
department about conveyor condition and
uptime. Catch vibration and temperature
alerts early or get real time fault informa-
tion from a tripped VFD.

Purvis Industries

The One Call You Need to Make!
Purvis’ 78 branch offices are located
throughout the Western and Southwestern
US. Every one of them is stocked with
conveyor components and has experts
available to coordinate all our services for
you. Their eCommerce site provides up to
the minute availability for your operational
needs. Through their CAPCORP conveyor
belt division they can also provide and
install heavyweight conveyor belt, includ-
ing track, train, splice, and repair. The
Purvis Industries team has you covered
for all your bulk material handling needs.

Want to Learn More? Call, go online, or
email to schedule your bulk material han-
dling expert call! Their motto is “Purvis
for Service”! (purvisindustries.com)
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ABB’s Dodge® Bulk Material Handling team
Your trusted conveyor design partner

ABB'’s Dodge Bulk Material Handling team
utilizes an expansive portfolio of Dodge
mechanical products and ABB and Baldor-
Reliance® motors, Passport online selection
tool, and decades of conveyor engineering
expertise. These capabilities allow custom-
ers to partner with one manufacturer who
offers complete proposals and quick deliv-
ery of factory assembled packages which
increase reliability, boost productivity and
improve safety in operations.

Two conveyor design paths

to fit your needs

1. On-demand conveyor design via Pass-
port, a web-based product selection
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program which utilizes a visual, intui-
tive process to quickly guide users
through the selection of components
and assembled packages for conveyor
applications. This path empowers
users to design complete conveyor
packages, obtain pricing, view real-
time availability, and enter orders. It
is ideal for capacities up to 3500 tons
per hour with standard belt widths up
to 60” wide.

This path also provides quick ship-
ments of gearbox assemblies (gear-
box, motor and accessories) and
pulley assemblies (pulley, bushing,

shaft, and bearings) from stock.
Factory assembled, complete pack-
ages provide easy installation,
reduced maintenance time, and
minimizes safety risks.

2. Engineered projects via the Bulk
Material Handling team, a dedicated
group of individuals who support
your entire project from quote
through installation. They provide a
single point of contact for projects
and ensure the project stays on time
from start to finish. Working with
this team is best for non-standard
conveyor profiles, belts longer than
3500 feet, and more than 3500
tons per hour.

This path provides peace of mind
with a three-year extended warranty.
An additional year of warranty is
available with the purchase of a field
services package.

Reliahility, productivity and
safety

The Dodge Bulk Material Handling team
applies decades of conveyor engineering
expertise to the design of your proj-
ect. By incorporating this expertise with
Dodge mechanical products and ABB and
Baldor-Reliance industrial motors, they
can design, manufacture and assemble
complete packages specifically for your
application and operation.

baldor.abb.com
Phone: 479-646-4711
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Improves
productivity

Eliminates
unplanned
stops

Increases —
employee

safety

Condition monitoring
For mechanical components

The ABB Ability™ Smart Sensor for mechanical products is an easy-to-use, wireless
sensor which monitors the health of mounted bearings and gear reducers. The
sensor provides warnings when health status declines, reducing the risk of
unplanned downtime. In addition, connectivity and trend data allow maintenance to
be planned proactively instead of reactively, and remote monitoring capabilities
keep employees away from areas that are difficult or dangerous to access.

Operate safely. Reduce downtime. Improve reliability.

new.abb.com
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NEWS - PEOPLE IN THE NEWS

BHP appointed Edgar Basto as president of Minerals
Australia, effective July 1. Basto will be a part of BHP's
executive leadership team and responsible for BHP's iron
ore and nickel operations in Western Australia, metal-
lurgical and energy coal in Queensland and New South
Wales, and copper in South Australia. Basto has been
the acting president of operations for Minerals Australia
since Mike Henry was announced as CEQ in November
2019. From 2016 to 2019, Basto was asset president of
Western Australia Iron Ore.

Edgar Basto

Sierra Metals appointed Luis C. Marchese as CEO.
Marchese is replacing current President and CEO Igor
Gonzales, who will resign. Marchese is a highly regard-
ed mining executive with 25 years of experience in the
mining sector, mostly at Anglo American for 22 years. He
was Anglo American’s Peru country manager and, during
different periods, general manager of Quellaveco.

Luis C. Marchese
Coeur Mining appointed Michael

“Mick” Routledge as senior vice president and COO.

Routledge will assume leadership of Coeur’s operations

from Terrence F.D. Smith who will continue as the com-

pany’s senior vice president and chief development offi-

cer. Most recently, Routledge served as vice president of

major projects and studies at Alacer Gold Corp.

Michael “Mick” Routledge

Dr. Mphu Ramatlapeng has retired from Anglo American

after almost seven years. Ramatlapeng has served as an independent non-

executive director since July 2013 and brought a broad range of global social

welfare and health expertise from across both the public and private sectors.

Nornickel appointed Christophe Koenig as its head of global sales and mar-
keting. Koenig will also occupy the position of CEO of Metal Trade Overseas
AG, Nornickel's Switzerland-based sales division. Prior to joining Nornickel,
he managed sales and procurement as senior vice president of commercial
and SCM at Aurubis Group.

Horizonte Minerals appointed Sepanta Dorri as a di-
rector. Dorri has now been appointed to the board as
the nominee director for Teck Resources as a direct re-
placement for Alex Christopher who is stepping down. In
her capacity as vice president, corporate development, of
Teck Resources since late 2018, Dorri is responsible for the
identification and pursuit of external growth opportunities
Sepanta Dorri and providing support for internal growth initiatives.
New Pacific Metals Corp. appointed Dr. Mark Cruise to its
board of directors. Dr. Cruise assumed the CEQ position
on April 27, after serving as the COO of the company.
Previously, Cruise was the founder and CEQ of Trevali
Mining Corp.

Robert Hall, Ph.D., is the new head of
the Department of Mining Engineer-
ing and Management (MEM) at South
Dakota School of Mines & Technology. Hall most recently
served as a professor in the School of Mining and Petro-
leum Engineering at the University of Alberta, Canada.

Dr. Mark Cruise

. . .. Robert Hall
The Canadian Institute of Mining

named Samantha Espley the president for 2020-2021. She

has worked in Sudbury for most of her career and spent 30

years at Vale, most recently as the company’s director of

mining technology and innovation, before retiring in Oc-

tober 2019. She has been a member

of CIM since she was an engineering
Samantha Espley student at the University of Toronto.
Sandvik Mining and Rock Technology appointed Rapha-
el Carmona as new business line manager, stationary
crushing and screening, North America. He will start in
this role, responsible for Canada and the USA, on August
3. He is currently the business line manager for crushing

and screening. Raphael Carmona
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Several appointments were made to
the Metso Outotec Executive Team.
Current President, Aggregates, Equip-
ment, at Metso Markku Simula will
become president of aggregates.
Stephan Kirsch will become presi-
dent, minerals. He currently serves
as president, mining equipment at
Metso. Jari Algars, CFO of Outotec,
will become president, metals. Current President of Recycling at Metso Uffe
Hansen is the president, recycling. Markku Terasvasara will become pres-
ident, services, and deputy CEOQ. He currently serves as the president and
CEO at Outotec. Current President, Minerals Consumables, at Metso Sami
Takaluoma will become the president, consumables.

Stephan Kirsch Jari i\lgars

Jason Savage was named senior vice president, Under-
ground Soft Rock, at Komatsu. In his 35 years with the
company, he has served in a variety of leadership roles in
South Africa, the United States and Australia, including
global controls and automation, op-
erations and supply chain, and most
recently as senior vice president, soft
Jason Savage rock regions and operations.
Joseph “Joe” Dzierzawski has been named president
and CEO of BEUMER Corp. He joined BEUMER from Hatch
Metals & Minerals group where, as a senior member of
the Hatch metals team. Joseph “Joe” Dzierzawski
MacLean Engineering appointed Jari
Tuorila as area sales manager for
Australia and southeast Asia.

Michael Bailey has been promoted
to the position of general manager of

Mole MasterServices Corp.

Jari Tuorila Michael Bailey

Solaris Resources Inc. announced that J. David Lowell,
a consultant and strategic partner of the company,
passed away at his home in Tucson, Arizona, at the
age of 92. Innovation and ingenuity were constants
throughout his legendary career, which began with first
defining the porphyry copper model with John Guilbert.
The direct application of this model in the field led to
his discoveries at Kalamazoo and Vekol Hills in Arizona,
and the discovery of Bajo Alumbrera, Argentina’s great-
est copper deposit, in the mid to late 1960s. He went on to discover the
world’s largest copper deposit, La Escondida, in Chile in 1981. Likewise, in
Peru, he identified the Northern Peru Gold Belt after library study, regional
mapping, reconnaissance and sampling in a region that was not thought
to be prospective. This work allowed him to narrow his focus and make
the Pierina gold discovery in 1996, which was acquired by Barrick Gold for
more than C$1 billion later that year. With Peru Copper, he took what was a
known but underappreciated deposit in Toromocho, re-logged the existing
drill core and completely reinterpreted the geology to lay the foundation for
an exploration program that would increase its size by more than an order
of magnitude. Finally, in Solaris, he had a vehicle to bring his Warintza
discovery to full fruition and his other discovery, Mirador, was made in an
unrelated company and the deposit has since been developed into Ecua-
dor’s largest mine.

J. David Lowell

Tadeusz Gerus passed away on April 7, 2020. He at-

tended Silesian University in Poland to study mining
mechanization, graduating in 1964 with a master of

science. He began his 40 years career as a mining en-

gineer engaged in research and design of mineral pro-

cessing equipment particularly crushers and screens.

He held many patents and was a long-time member

in IS0 TC 27, participating in conferences in the USA, Tadeusz gerus
China, South Africa. He was engaged in development of

standards on comminution and screening. He retired in 2002.
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Metso is a world-leading industrial company offering equipment and ser-
vices for the sustainable processing and flow of natural resources in the
mining, aggregates, recycling and process industries. With our unique
knowledge and innovative solutions, we help our customers improve
their operational efficiency, reduce risks and increase profitability.

THIS IS METSO

At the heart of Metso is our drive to make the big difference to our
customers. Our products range from mining, aggregates, and recycling
equipment to industrial valves and pumps. Our services account for 54%
of our sales. Our customers are supported by a global network of over
15,000 professionals in more than 50 countries.

MARKET ENVIRONMENT AND COMPETITIVE POSITION
Metso is well positioned in all our customer industries globally.

Our customers’ and their customers’ needs derive from certain global
trends — urbanization of communities, a circular economy, digitalization,
an ever-increasing need for minerals, and the growing demand for oil
and gas. We need raw materials to maintain our modern way of living.
Many types of materials and waste can also be reused after the appropri-
ate processing. Developing energy-efficient and cost-effective processes
for refining different waste streams is a big business opportunity, as the
global risk of material scarcity is continuously increasing.

Mining companies today are faced with declining ore grades and
more complex ore bodies, as well as increasing environmental and safety
requirements. In the quest for capital efficiency, continuous perfor-
mance improvement has become the biggest challenge in the industry.

To accommodate growing populations, more houses, parks and
roads, among others, are needed. Many aggregates producers are now
studying the possibility of producing crushed sand, as natural sand
deposits located near growth centers are being depleted and environ-
mental regulations are becoming stricter.

Paper mills, power plants and oil refineries have countless needs
for valves. As they evolve to stay competitive and to respond to new
emissions regulations, they are constantly seeking ways to make their
processes more reliable and efficient.

PRODUCTS AND SERVICES

We provide our customers with world-leading products and services
built on technological excellence, experience and the highest safety
standards.

In mining, we offer equipment, services, spare and wear parts and
process knowledge for the whole value chain of mining, from the mine to
the finished products of mineral concentrates or mineral pellets. Large-
scale project deliveries are typical for the mining industry.

In aggregates, we supply our customers with energy-efficient mobile
and stationary rock crushing plants, screens, feeders and conveyors, as well
as expert and maintenance services. Metso’s services and spare and wear
parts ensure high-quality end products and secure continuous production.

In oil & gas and in pulp & paper, we provide valve solutions and relat-
ed services that offer reliability and maximum performance, including
industry standards for health, safety and the environment.
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COMPANY PROFILE-PAID ADVERTISEMENT

In metal recycling, we offer a wide range of efficient solutions for
the fragmentation, compaction and separation of virtually every type of
metal scrap. Our shears and shredders are well known for their robust
design, performance capabilities and versatility.

In waste recycling, we provide a comprehensive shredder offering
for processing solid waste and side products to produce, for example,
alternative fuels.

Metso’s services offering covers the whole lifecycle of our customers’
products and processes. Metso’s comprehensive service network ensures
that our customers get professional support whenever they need it.

OUR CUSTOMERS
We serve a variety of customers in different industries, all processing
raw materials.

In mines and mineral processing plants, both global and regional
miners trust our mining solutions and pumps to process minerals effi-
ciently and safely. Ultimately these minerals are utilized in countless
everyday applications, e.g. lithium in mobile phones and copper in
electric cars.

In quarries, our deep process know-how and our technology and
strong service capabilities are used to produce high-quality aggregates
and manufactured sand. The end products are then used in, for exam-
ple, construction and road building.

Scrap yards, automotive manufacturers, and other household or
industrial waste processing facilities use our efficient solutions to take
care of shearing, baling, briquetting, shredding and pre-shredding of
virtually every type of scrap. Recycled material can be used, for example,
to produce alternative fuels.

In petrochemical plants and in pulp and paper mills, our valves,
equipment and services provide reliability and maximum performance
in controlling the flow of pulp and other liquid media and fluids.

#METSOLIFE - OUR PEOPLE

We utilize knowledge and a hands-on attitude to make the big differ-
ence to our customers. Our 15,000 experts work with challenging tasks
in a respectful and friendly working environment. With us, you will be
working with world-leading process industry solutions in a results-driven
and respectful culture.

Metso

2715 Pleasant Valley Road
York, Pennsylvania 17402 USA
Telephone: +1 717-843-8671
Email: minerals.info@metso.com
Website: www.metso.com
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Mining Reactivation Begins in Peru

By Oscar Martinez, Latin American Editor
Currently, mining activities in Peru are
slowly going back to normal thanks to a
four-phase mining reactivation plan im-
plemented by the Peruvian government.
Phase 1 allows for major mining compa-
nies resume operations; Phase 2: Explo-
ration activities restart; Phase 3: Midsize
mining companies resume operations;
and Phase 4 (final): Conventions, trade
shows and meetings resume.

The Peruvian Institute of Mining Engi-
neers (IIMP) recently organized a discus-
sion panel to address some of the challeng-
es for the reactivation of the mining sector
during the COVID-19 pandemic. The panel
was hosted by IIMP Director Dr. Miguel
Cardozo, and the speakers were Gonzalo
Tamayo, former minister of mines and en-
ergy, and Ricardo Marquez, president of the
National Society of Companies (SNI).

“It will be a priority to return mining
to normal, but it won’t be easy,” Tamayo
said. “It will face big challenges as the
mines resume day-to-day activities. In-
vesting in mining exploration will be an-
other issue, and | think it will be post-
poned.” He also pointed out that informal
mining in Peru has not stopped.

Cardozo believed that Peru’'s GDP could
fall up to 20% due to the lower activity in
the mining sector. “Mining leads private
investment and accounts for more than
10% of Peru’s exports,” Cardozo said.

Cardozo also said it is mandatory for
every mining company operating in Peru

to maintain the highest safety standards
and extend the shifts during operation.

“Shifts will probably move to a 30 (on)
x 15 (off) system,” Cardozo said. “There
should not be manpower downsizing in
mining because the companies will try to
keep or even increase their current pro-
duction rates.

“In addition, | strongly feel that explora-
tion should continue. | believe that mining
companies in Peru will draw upon innova-
tion to maintain costs and cash flows.”

Chuquicamata Underground
Extracts 1M Tons

The Chuquicamata Underground project
in Chile continues its historic transforma-
tion from a large open pit to a block-cave
operation. Codelco recently announced
that Chuqui UG’s material handling sys-
tem had placed more than 1 million tons
of ore on the stockpile.

General Manager Juan Cristobal Vide-
la said credit for this milestone should be
given to the miners. “The entire team has
risen to the challenge,” Videla said. “We
have been implementing our operating
model with productivity practices that al-
low us to see favorably how we are going to
face the most demanding future periods.”

At the same time, Videla said they
have gained considerable experience see-
ing the real behavior of the geology under-
ground and that has allowed an increase
in the cave rates for the first macroblock
and the increased production.

Drifters advance development at Chuqui Underground. (Photo: Codelco)
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This milestone is the first of others
that Codelco said it hopes to achieve in
the short and medium term.

“We are currently achieving produc-
tion rates of around 20,000 metric tons
per day (mt/d) and we have caved about
35,000 m?, equivalent to approximately
40% of the surface area of the macrob-
lock,” Videla said.

Videla also noted a very good correlation
between cave and the bottom of the pit.
“This technically allows us to make better
production decisions,” Cristobal said. “We
hope to cave 100% of the first macroblock
this year and begin automated haulage
with teleremote operated equipment from
our Integrated Operations Center (CI10).”

More Mines Begin Restart

in Mexico

The Mexican government designated
mining as an essential activity, which will
allow mines to begin operations on May
18. Several companies have announced
plans to restart operations. Some mines
were placed on care and maintenance
in early April to comply with the govern-
ment-mandated shutdown.

Coeur Mining has taken steps to re-
start active mining, processing and explo-
ration activities at its Palmarejo gold-sil-
ver complex in the state of Chihuahua.

Alamos Gold expects to begin ramping
up full operations at its Mulatos mine on
May 18. Given the significant number of
contained ounces stacked on the leach
pad during the first quarter of 2020,
Mulatos has continued to recover gold in
April and May. Mining and stacking activ-
ities are expected to ramp up to normal
levels in June.

Capstone Mining said it has safely
started ramping up operational activities at
its Cozamin mine in Zacatecas. Cozamin’s
underground expansion remains on track
for completion by the end of 2020 and is
expected to increase production to a new
annual run rate of approximately 50 mil-
lion to 55 million Ib of copper and 1.5
million ounces of silver in 2021.

Penoles Suspends Zinc Mining
Operations at Madero

Mexican mining company Industrias
Pefioles has temporarily suspended oper-
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Mexican miner Pefioles to suspend zinc mine due to tough conditions and low prices. (Photo: Industrias Pefioles)

ations at its zinc mining unit, Francisco
|. Madero, located in Morelos, Zacatecas.
The company said it based this decision on
the low ore grade it has encountered over
the last several months, its hardness and
the depth of the orebodies. That together
with the abrupt drop in the price of zinc
and the high cost of the operation have
made this mining unit no longer viable.

Madero began operations in 2001. In
2019, it mined and milled 2.3 million
metric tons (mt) of ore and produced
41,541 mt of zinc and 8,905 mt of lead.
Pefoles said idling the Madero operations
will not have material consequences for
its production of refined zinc.

Yamana Launches Suyai
Project
Canadian gold producer Yamana Gold an-
nounced the signing of a definitive option
agreement under which it has granted a
privately held portfolio management and
capital markets company, based in Argen-
tina owned by Eduardo Elsztain and Sadl
Zang, the right to acquire up to a maxi-
mum of 40% of participation in a joint
venture formed to manage the Suyai Proj-
ect. This project is an advanced-stage gold
project located in the province of Chubut.

The portfolio of companies includes
Argentina’s largest real estate compa-
ny, international agricultural compa-
nies listed on the NASDAQ index, along
with banking and mining investments.
Throughout its history, the group has led
the successful development of important
construction projects in Argentina.

Under the terms of the option agree-
ment, an initial amount of US$2 million
will be paid to secure the option, and the
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Argentine group will assume responsibil-
ity for all environmental, social and gov-
ernment matters (ESG) and, in particular,
will lead permitting efforts to advance the
project through its different stages of de-
velopment. The Argentine group has the
right to access a maximum interest of
40% in the resulting joint venture to man-
age the Suyai Project through the fulfill-
ment of certain obligations and achieving
certain milestones, in addition to paying
US$31.6 million in various installments
plus all of the proportional expenses as of
December 31, 2024, or before.

Equinox Planning Underground
Mine at Aurizona

Equinox Gold has reported results from
a positive preliminary economic assess-
ment (PEA) of development of an under-
ground mine at the company’s Aurizona
gold mine in Maranhdo state, northeast
Brazil. The mine would operate concur-
rently with the existing open-pit mine and
has the potential to deliver an additional
740,500 ounces (0z) of gold, $1 billion
in revenue, and $204 million in after-tax
net cash flow over a 10-year mine life at a
base case gold price of $1,350/0z.

The open-pit mine is forecast to pro-
duce about 120,000 oz of gold in 2020.
Underground ore would be processed
through the existing 8,000-metric-ton-per-
day (mt/d) plant and would benefit from
existing surface infrastructure. At steady-
state operation, the underground mine
would provide 2,800 mt/d of mill feed.

The PEA underground mine plan in-
corporates 2.8 million mt of indicated re-
sources grading 2.73 grams/mt gold and
6.2 million mt of inferred resources grad-
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ing 2.89 g/mt gold. Initial capital costs to
develop the underground mine are estimat-
ed at $69.7 million. All-in sustaining costs
of production are estimated at $925/0z.

The PEA contemplates development of
an underground mine along a total strike
length of 3.3 kilometers (km) to access
an initial eight separate mining areas.
The internal ramps will be accessed from
surface by a common main double ramp
arrangement developed directly into fresh
rock from within the existing open pit. All
mine development is in more stable rock
units located on the hangingwall side of
the mineralized body.

Long-hole stoping was selected as the
mining method due to the good ground con-
ditions and the steep dip of the deposit. The
PEA contemplates owner mining of stopes
and underground development. Completed
stopes would be filled by rockfill from un-
derground development or open-pit waste.
The addition of cement to rockfill is con-
fined to higher-grade areas, where mining
recovery can be maximized by eliminating
the need for rib pillars and above-sill pillars.

First mill feed from the underground
mine would be expected approximately
2.25 years after the start of underground
mine development, with steady-state pro-
duction of 2,800 mt/d achieved at the end
of year four and continuing through year
eleven within the currently defined mineral
resource. The mine plan schedules high-
er-grade areas earlier in the underground
mine life to enhance mine economics.

Equinox is continuing to advance stud-
ies focused on underground development
and intends to complete a prefeasibility
study for the underground mine in 2021.
The company has commenced a 17,000-
m drill program aimed primarily at con-
verting underground inferred resources
to indicated resources in support of the
prefeasibility study. Future drilling will
also target expansion of the underground
deposit at depth and along strike.

Equinox Gold CEO Christian Milau
commented, “This PEA demonstrates the
substantial opportunity for both mine life
extension and increased annual gold pro-
duction at Aurizona through development
of an underground mine. With the poten-
tial for expansions to the current open-pit,
additions of other near-surface resources,
and further opportunities for underground
resource expansion at depth and along
strike, Aurizona is expected to be a long-
life cornerstone asset for Equinox Gold.”
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Rio Tinto Looks for Miners in Western
Australia as Recovery Ramps Up

Interested in a FIFO career in the Pilbara (above)? Rio Tinto has many openings. (Photo: Rio Tinto)

Rio Tinto's iron ore business in Western Aus-
tralia is continuing to recruit for skilled roles,
apprentices, graduates and Aboriginal train-
ees to fill vacancies as the company pro-
gresses its development plans in the Pilba-
ra. There are more than 300 jobs currently
available, including skilled operational and
maintenance roles such as frontline super-
visors, experienced operators of excavators,
haul trucks and graders as well as experi-
enced maintenance staff such as heavy die-
sel fitters. The roles are a mix of fly-in fly-out
from Perth and the company’s regional hubs
in Western Australia as well as residential
positions in Perth and the Pilbara.

Rio Tinto is maintaining its commit-
ment to the development of skills for the
future through the hiring of around 160
apprentices, graduates and Aboriginal
trainees from the Pilbara, Perth and other
regional centers. The 2020 intake of ap-
prentices and graduates is up 25% from
last year with gender diversity also signifi-
cantly increased.

On top of this recruitment effort, the
company’s medical provider for COVID-19
screening at Perth Airport has recently
hired more than 100 staff including out
of work nurses.

“Throughout this challenging period,
we are committed to keeping our people
and our communities safe and supporting
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Western Australians with employment op-
portunities to help deliver on our plan to
invest A$10 billion in the Pilbara over the
next three years,” Rio Tinto Iron Ore Chief
Executive Chris Salisbury said. “This will
help ensure we can continue to operate
while making a strong contribution to the
State and national economies.”

In addition to direct employment op-
portunities at Rio Tinto, the company said
it remains committed to skills develop-
ment for current and future workers in the
resources industry.

Element 25 Targeting Near-term
Startup at Butcherbird
Element 25 Ltd. has reported results of
a prefeasibility study (PFS) of its Butch-
erbird manganese project in the southern
Pilbara region of Western Australia. The
study contemplates export and sale of
manganese concentrate from the project
over a long mine life and delivers out-
standing economic metrics.

Butcherbird project development has
a low capital spending requirement of
just A$14.5 million, plus A$9.2 million
working capital. The project development
timeline is targeting first production in
early 2021.

The Butcherbird PFS complements
and enhances Element 25’s ongoing plan

to develop an electrolytic manganese
metal plant.

Element 25 Managing Director Justin
Brown said, “The opportunity for a low
capital and operating cost, rapid startup
will transform Element 25 into producer
status much earlier than previously antici-
pated. The robust cash flows will be trans-
formational in growing the company and
generating long-term shareholder value.”

The Butcherbird project hosts eight
known manganese mineral resources in
an approximately 600-km? area of the
southern Pilbara, about 1,050 kilometers
(km) north of Perth. The site is accessible
directly from Australia’s Great Northern
Highway.

The current 2019 JORC measured, in-
dicated, and inferred mineral resource es-
timate stands at 263 million metric tons
(mt) grading 10% Mn. The PFS proven
and probable ore reserves for the project
total 50.55 million mt.

Project approvals are well advanced,
with two Native Title mining agreements
in place.

The Butcherbird mine plan is designed
to utilize the tabular geometry of the min-
eralization at Yanneri Ridge to provide a
simple and low-cost mining operation.
Mining will consist of loaders mining
1-meter (m) to 2-m benches and deliv-
ering the ore into a mobile crusher feed
hopper via a grizzly. To enable the loaders
to operate more efficiently, the ore will be
cross ripped by a dozer prior to mining.
Drill and blast will not be required.

A contractor will be utilized for the
mining operations, which will be overseen
by Element 25 management.

Beneficiation test work has been con-
ducted over an extensive period since
2009, specifically focusing on both a
manganese ore product and more recent-
ly on the feed material for the hydromet-
allurgical process to produce electrolytic
manganese metal.

The Butcherbird project will produce
between 270,000 mt/y and 370,000 mt/y
of manganese ore. Manganese lump prod-
uct will be trucked from the mine site to
Utah Point at Port Hedland.
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2020 Mining Hall of Fame Inductees

The National Mining Hall of Fame and
Museum (NMHFM) will induct five new
members. “Their contributions to the min-
ing industry are immense,” President of
NMHFM David Brown said. “Please join us
for a banquet at the Marriott Denver South
on October 24 to honor these individuals.”
For event details, reach out to Amber
Johnson at Amber@MiningHallofFame.org
or +1(719)486-1229. The 2020 Hall of
Fame inductees include:
Alberto Benavides: Benavides started his
career at Cerro de Pasco Corp. He worked
as the resident geologist
in Cerro de Pasco and
became the company’s
first  exploration chief.
He was involved with the
discovery, evaluation and
early development of the pnerto Benavides
Antamina, Las Bambas,
Toquepala and Cuajone projects. Benavides
was successful in bringing U.S companies
Newmont, Phelps Dodge, and ASARCO
together in a joint venture to develop the
Toquepala and Cuajone deposits. In 1953,
Benavides founded Compania de Minas
Buenaventura. He was instrumental in
the discovery of the Conga, Tambomayo,
Trapiche, and Chucapaca mineral deposits
and the development of La Zanja, Tanta-
hhuatay, Orcopampa, Uchucchacua, Shila,
Mallay and Anapite mines. Despite terrorist
activity at the time, he forged a joint ven-
ture between Buenaventura and Newmont
to develop the Yanacocha mine. He insist-
ed all partners in mine development help
improve living conditions of the locals and
access to services by improving or con-
structing roads, schools, health clinics, and
providing clean drinking water and sanita-
tion in the communities near the mines.
Dr. Roshan B. Bhappu: Globally recog-
nized as a leading authority in extractive
metallurgy, Bhappu was
a visionary pioneer in bio-
hydrometallurgy. He pub-
lished more than 100
technical papers and co-
authored several books on
mineral processing, met-
allurgy, and environmental
remediation, and was granted several pat-
ents in bacterial leaching of sulphide ores
and the recovery of metal values through

Dr. Roshan B. Bhappu
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in-situ extraction. While head of the Depart-
ment of Metallurgical Engineering at the
New Mexico Institute of Mining and Tech-
nology, Bhappu received numerous research
grants from the U.S. Bureau of Mines to
further his cutting-edge research in biolog-
ical oxidation of sulphide minerals. At his
research lab, Mountain States R&D Interna-
tional, he built a reputation for developing
efficient and optimized metallurgical flow-
sheets while advancing energy conservation
and new mineral processing technologies.
Hugh W. Evans: After serving in World War
I with the U.S. Army’s 10t Mountain Di-
vision, Evans attended the

Colorado School of Mines

earning an engineer of

mines degree and joined

the Army Reserves. He

was recalled to active duty

during the Korean War. Af-  yyghw. Evans

ter serving his country, Ev-

ans built a 36-year career from grassroots
exploration to large-scale mining operations
that have become some of the world’s larg-
est producers. Highlights include the dis-
covery of a substantial uranium deposit
on the Colorado plateau for Union Pacif-
ic, leading their stock price to increase a
hundred-fold; for Utah International, Evans
demonstrated the presence of enough coal
near Farmington, New Mexico, to justify
building the Navajo mine, Arizona Public
Service power plant, and the Navajo Dam
on the San Juan River; in Queensland, Aus-
tralia, he led the development of the Black-
water mine, one of the largest coal reserves
in the world, and the town of Blackwater
that grew from a rail stop to a community of
8,000, launching Australia into the world-
wide coal market; as vice president of coal
operations for the Atlantic Richfield Co., he
was responsible for the design and devel-
opment of Wyoming’s Black Thunder mine.
Raymond W. Threlkeld: Threlkeld’s techni-
cal expertise leading teams through explo-
ration, reserve estimates,

feasibility studies, and

construction and oper-

ations led to successful

gold mines in Australia

(Cowal); Argentina (Ve-

ladero); Peru (Lagunas Raymond W. Threlkeld
Norte and Pierina); and

Tanzania (Bulyanhulu). At Pierina, his team

developed the deposit in record time. The
Pierina mine produced more than 8 million
ounces (0z) of gold in a 20-year period and
launched Barrick Gold to the top of the
South American mining industry. In senior
executive positions with Barrick Gold, West-
ern Goldfields, Newmarket Gold, and Rainy
River Resources among others, Threlkeld
has been involved in the acquisition of
more than $1 billion in assets, managed
an estimated $1.4 billion in construction
spending and created billions in sharehold-
er value. As president and CEO of Western
Goldfields, he commissioned the Mesquite
gold mine in California on time and bud-
get, resulting in the company’s market
capitalization increasing from $12 million
to more than $300 million. While CEO of
Rainy River Resources, he led the team
that completed permitting and feasibility
studies, increasing gold resources to more
than 6 million oz. As chairman of Newmar-
ket Gold, Inc., his team sold the company
for more than $1 billion in 2016 from an
initial acquisition cost of $25 million.

Dr. Spencer R Titley: After serving as a 2™
Lieutenant in the U.S. Army during the Ko-
rean War, Titley earned his
doctorate in geology from
the University of Arizona
(UA). After two years as
regional exploration geol-
ogist for New Jersey Zinc
Co., he joined the UA fac-
ulty in 1960 rising through
the ranks to distinguished professor of geo-
sciences. His research in the search for the
origin of porphyry copper deposits took him
to more than 30 countries. It led him to in-
vestigate all scales of copper deposits, from
entire deposits down to the level of atoms.
Considered a world authority on Phanerozo-
ic porphyry copper deposits, metal provinc-
es, and metallogenesis, the books he wrote
and edited along with the scholarly articles
he published on porphyry copper deposits
of southwestern North America are still
widely read today. In 1964, Titley was se-
lected by the U.S. Geological Survey to map
the moon by telescope. Titley explained
the geology of the moon to NASA Apollo
astronauts before they landed. Widely rec-
ognized for his groundbreaking work in the
fields of economic geology, engineering and
science, Titley’s list of awards is lengthy.

Dr. Spencer R Titley
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Barrick Pays $100M to Tanzania,
Resumes Concentrate Shipments

Since taking over North Mara (above), Barrick has focused on improving water management.

Barrick Gold Corp. has settled the major-
ity of the North Mara legacy land claims
and has paid the first tranche of the $300
million settlement it agreed to with the
Tanzanian government to resolve the dis-
putes it inherited from Acacia Mining.

The shipping of some 1,600 containers
of concentrate stockpiled from the Buly-
anhulu and Buzwagi mines resumed in
April and the first $100 million received
from the sale has gone to the government,
Barrick said. All material issues have been
dealt with or are being finalized. This ini-
tial payment will be followed by five annu-
al payments of $40 million each.

President and Chief Executive Mark
Bristow said these events demonstrated
the strength of the partnership the compa-
ny forged earlier this year through the for-
mation of the jointly owned Twiga Minerals
Corp., which oversees the management of
Barrick’s operations in the country.

At the same time, some 90% of the
outstanding land claims at North Mara
have been settled with payment scheduled
to start May 25. The compensation process
is being overseen by a committee repre-
senting Twiga, the government, the local
authorities and the affected communities.

Barrick COO for Africa and Middle
East Willem Jacobs said the basis of
the settlement, which also provides for
future claims, was produced during sev-
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eral weeks of close and constructive en-
gagement between Twiga, the Ministry
of Mines, the Ministry of Land, the local
authorities and the community.
Operationally, since taking over North
Mara, Barrick has focused on improving the
mine’s water management with special em-
phasis on its tailings storage facility. Jacobs
said Barrick’s intervention put an end to 15
years of poor water management on site
and ensured that going forward its environ-
mental risks are properly contained in line
with the group’s best practice standards.
“This is a striking example of what a true
partnership can achieve in building a sus-
tainable business capable of creating long-
term value for all stakeholders,” he said.

Amplats Temporarily Closes
ACP Phase B Unit

On May 31, Anglo American Platinum (Am-
plats) detected a water leak in the high-pres-
sure cooling section of the Anglo Converter
Plant (ACP) Phase B unit. The unit was
brought down proactively and safely and all
employees evacuated the area safely.

A detailed technical investigation into
the cause of this leak and potential re-
pairs is under way, and the company de-
cided to temporarily close the ACP Phase
B unit to ensure an ongoing safe operat-
ing environment, protect employees and
protect the integrity of the plant.

The company reported that this latest
action is separate from the repair work
that was recently completed at the ACP
Phase B unit and there is no damage to
the prior repairs or to the furnace.

During the beginning on May the com-
pany reported that it had safely and suc-
cessfully completed the repair of the Phase
B unit. The ACP and full downstream pro-
cessing operations are completing a safe
ramp-up and expect to be fully operational
by May 12. Force majeure to suppliers of
concentrate will be lifted on that date.

“We were vigilant in adhering to strict
health and safety protocols to keep the
repair team safe during the lockdown,
while ensuring that we were able to im-
plement social distancing and hygiene
requirements, which form our new way of
working during the COVID-19 pandemic,”
Amplats CEO Natascha Viljoen said. “We
have carried out substantial testing to en-
sure the stability of the ACP Phase B unit,
and as we complete the ramp-up, we are
engaging with suppliers of concentrate to
lift force majeure imminently. All tempo-
rary commercial arrangements applicable
during the force majeure period will revert
to normal commercial terms.”

The estimated final cost of repairs for
ACP Phase B is ZAR150 million ($8.1
million), in line with the lower end of guid-
ance provided. Repair work on the ACP
Phase A unit continues and is progressing
in line with the project plan. All orders for
long lead items have been placed and the
dismantling work started on site.

The construction teams were able to
continue with repairs in accordance with
regulations during the extended South Af-
rican lockdown. All materials required for
repairs were ordered and available on site
ahead of the lockdown, and there were no
supply chain disruptions that impacted
the ability to complete the repairs, Am-
plats explained. Safety protocols were im-
plemented on site in line with government
approvals and regulations. A construction
work risk review was completed to deter-
mine work phasing, method of execution,
key resource identification and increased
health protocols.
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The ACP construction repair group was
split into two teams that self-isolated for the
duration of the repair work, and COVID-19
specific health protocols were put in place
for cleaning, screening and transport to
site, the company said. A new shift pattern
was introduced that fostered social distanc-
ing. Increased site hygiene measures for
sanitization, together with site safety and
health supervision were implemented to
ensure safety and quality of construction.

Due to the time taken to refine the
respective platinum group and base met-
als, Amplats explained, the force majeure
notice remains in effect for refined metal
customers. Force majeure arrangements
with these customers will be lifted in the
future and in line with the provisions of
our agreements, the company said.

Amplats said it is retaining its current
guidance until they are comfortable with
providing an update.

Ivanhoe Making ‘Excellent
Progress’ with Kakula

Ivanhoe Mines reported in mid-May that
development of the Kakula mine, the first
of multiple planned mining areas at the
Kamoa-Kakula project in the Democratic
Republic of Congo (DRC), is making ex-
cellent progress.

The first underground access drives
intersected Kakula's initial high-grade
ore zone (+8% copper) in April. Ivanhoe
and its joint-venture partner Zijin Mining
are rapidly advancing construction of the
3.8-million-metric-ton-per-year (mt/y) pro-
cessing plant and other surface infrastruc-
ture. Initial copper concentrate production
is scheduled for the third quarter of 2021.

In parallel with construction of the Ka-
kula copper mine, an independent Kakula
definitive feasibility study (DFS) and an
updated Integrated Development Plan for
the entire Kamoa-Kakula mining complex
also remain on schedule for completion in
the third quarter of 2020. The Kakula DFS
will provide a high level of accuracy for the
project economics for Kakula’s initial phase
of mine development, as most construction
contracts and orders for significant capital
items have been placed at fixed prices. The
Integrated Development Plan will include
details on the planned expansion phases for
the entire Kamoa-Kakula mining complex.

In early March, lvanhoe in conjunc-
tion with its joint-venture partners imple-
mented strict quarantine and lockdown
procedures to ensure the well-being of
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its employees and mitigate the impact
of COVID-19 on its operations. The Ka-
moa-Kakula mine site has been locked
down, and all key personnel are on site.
As a result, mine development at Ka-
moa-Kakula has continued uninterrupted.

Also in early March, following guidelines
outlined by the World Health Organization,
the company appointed a task team with
overall responsibility for COVID-19 re-
sponse planning. lvanhoe’s response team
is led by Dr. Nicolette Du Plessis, a special-
ist in Pediatric Infectious Diseases and a
professor at the University of Pretoria, and
includes specialist doctors, paramedics,
and nurses, as well as counsel from several
external, world-leading epidemiologists.

Ivanhoe is in a strong financial posi-
tion with cash and cash equivalents of
$603 million at the end of March 2020
and no significant debt.

In April, lvanhoe announced cost-re-
duction initiatives to generate cash sav-
ings of up to $75 million through 2021,
including reducing discretionary spending
at the company’s projects, lowering gen-
eral and administrative costs, voluntary
salary reduction for senior management,
and deferral of certain exploration activi-
ties. The savings will be directed towards
developing the Kakula mine to commercial
production on schedule and on budget.

Underground development at the Ka-
kula copper mine continues to advance
ahead of schedule, with more than 14.4
kilometers (km) of underground develop-
ment completed, 4.4 km ahead of plan.
The pace of development is expected to
continue to accelerate as additional min-
ing crews are mobilized.

In April, crews at Kakula began mining
ore in areas with a grade of greater than
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8% copper. This ore is being stockpiled on
a dedicated high-grade surface stockpile,
which was forecast to contain 105,000 mt
grading 5.95% copper by the end of May.
Kakula's medium-grade ore stockpile is
forecast to contain an additional 250,000
mt at 3.01% copper. The high-grade
stockpile is projected to significantly ex-
pand in the coming months as the majority
of Kakula's underground development will
be in mining zones grading +5% copper.

On February 5, 2020, an updated,
independently verified indicated miner-
al resource increased the combined Ka-
moa-Kakula project indicated mineral re-
source to 423 million mt grading 4.68%
copper at a 3% cutoff. At a 1% cutoff,
the combined indicated mineral resource
stands at 1.4 billion mt grading 2.7 %.

The initial indicated mineral resource
estimate for the Kamoa North Bonanza
Zone includes 1.5 million mt grading
10.7% copper at a 5% cut-off. Drilling
in the first quarter of 2020 continued to
target additional resources in the vicini-
ty of the ultra-high-grade Bonanza Zone
and the Far North Zone. Given the shal-
low depth, remarkable thickness, and
massive copper sulphide mineralization
discovered within the Kamoa North Bo-
nanza Zone, Kamoa-Kakula's engineers
are evaluating potential opportunities to
accelerate development of this discovery.

The Ivanhoe announcement, dated
May 13, 2020, includes additional in-
formation about ongoing Kamoa-Kakula
development, as well as updates on the
status of the company’s Platreef mine de-
velopment project in South Africa and its
work to restart production at the histor-
ic Kipushi zinc-copper-lead-germanium
mine in the DRC.

Members of one of Kamoa-Kakula's first-rate mining crews at the Kakula copper mine’s northern declines. Development
at the high-grade underground mines at Kakula and Kansoko continues to proceed exceptionally well. Kakula's
underground development is 4.7 kilometers (km) ahead of schedule, with more than 15.4 km now complete.
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Centerra Gold Begins Commercial
Production at Oksut

The CIC tanks at Oksiit's ADR plant remove gold from cyanide solution. (Photo: Centerra Gold)

Canada-based Centerra Gold Inc. an-
nounced that the Oksiit Gold Mine located
in Turkey has achieved commercial pro-
duction as of May 31. Since first gold pour
on January 31, the Oksiit gold mine has
continued to ramp up mining, crushing,
stacking, irrigation of the heap leach pad,
as well as, the operation of the ADR plant
and gold production, the company said.

President and CEO Scott Perry said,
“Commercial production at Oksiit marks
a major milestone for the company. Oksiit
was delivered on time and under budget.”

Centerra now has three producing
operations that are expected to deliver
growth and value for shareholders, Perry
said. This includes the Oksiit mine, the
Kumtor mine in the Kyrgyz Republic
and the Mount Milligan mine in British
Columbia, Canada.

Indian Miners Seek
Government Bailout
By Ajoy K. Das
With the COVID-19 pandemic bringing
the Indian mining industry to a grind-
ing halt, miners across the country have
sought a bailout package for survival of
the industry.

“The spread of COVID-19 has created
an extra-ordinary and unprecedented situa-
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tion in the Indian mining industry. The min-
ing industry had been under severe stress
even before the pandemic and now chal-
lenges from the pandemic have brought
the industry to a grinding halt,” Federation
of Indian Mineral Industries (FIMI), the
apex mining industry representative body,
said in a petition to the government.

“It is imperative that for survival of
the industry, which is at the heart of in-
frastructure development, required relief
and stimulus is extended enabling its
continued operation,” FIMI said.

The impact of the pandemic and the
national lockdown, extended twice since
first imposed on March 24, has been such
that the stockpile of iron ore across produc-
ing eastern states of Odisha and Jharkhand
has amounted to 162 million tons.

On one end, domestic steel mills have
reduced their plant capacity utilizations
to the levels of 30%-50% since the na-
tional lockdown and triggered sharp off-
take of raw materials, and the 30% export
tax levied on iron ore shipments overseas
is not finding many takers in international
markets either.

The domestic mining industry has
sought immediate scrapping of the export
tax levied on iron ore with FE content of
58% and higher to enable miners to be

more competitive in international markets
and rapidly reduce stockpiles, lower car-
rying costs and improve cash flows.

At the same time, FIMI has petitioned
scrapping the 15% export tax on non-plant
grade bauxite, pointing out that every oth-
er major exporting country like Australia,
Brazil, Malaysia had a nil rate while Guin-
ea had a nominal rate of 0.75%.

The imposition of the export tax was
largely responsible for declining of baux-
ite exports from India, from a peak of
8.91 million tons in 2015-2016 to a
meager 500,000 tons in 2019-2020.
This despite India ranking sixth in global
ranking in terms of bauxite resources es-
timated at 3.896 billion tons.

According to the Indian body, not only
is the country self-sufficient in bauxite
resources, all domestic alumina and alu-
minum producers have their own captive
bauxite mines. On the other hand, much
of the bauxite deposits in the western
part of the country were of low alumina
content ranging 38%-45% and high sili-
ca content of above 7%, and not used by
domestic smelters and refiners.

In order to lower the cumulative inci-
dence of various taxes on miners, FIMI
has sought that contributions to the Dis-
trict Mineral Fund (DMF) should be treat-
ed as a miner’'s mandatory spend on Cor-
porate Social Responsibility (CSR). FIMI
argued that contributions to DMF were
ultimately spent on the development of
mining lease hinterland.

Considering deviations from mining
plans were inevitable during the nation-
al lockdown, the Indian Bureau of Mines
(IBM), the mining regulatory and advisory
body, should relax approved mining plans
of each lease held during the current fis-
cal year 2020-2021.

On prevailing domestic taxes imposed
on mining production, FIMI has sought
that Integrated Goods and Service Tax
(IGST) on imported machinery ranging
18% to 28% should be reduced to at
least 5% while 18% GST charged on roy-
alty payable to the government should be
lowered to 5%, at par with the rate pay-
able for sale of mineral produced.
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Steppe Gold Starts Up ATO
Mine in Mongolia

Steppe Gold has started production and
initiated gold and silver sales from its
ATO open-pit, heap-leach mine in eastern
Mongolia. As of mid-May, the company
had sold 5,233 ounces (0z) of gold and
1,372 oz of silver in two separate deliv-
eries to the Central Bank of Mongolia,
generating cash flow before stream obli-
gations of $8.5 million.

At the time of the announcement,
Steppe had mined, crushed, and stacked
approximately 640,000 metric tons (mt) of
ore at a grade of 2 grams/mt gold on to Cell
1 of the leach pad, where leaching was in
progress. A further 100,000 mt of ore had
been delivered to the run-of-mine pad and
was being crushed and stacked. Mining
was ongoing and was being scaled up.

Steppe expects the ATO mine to pro-
duce approximately 60,000 oz of gold in
2020 at cash costs of about $500/0z.
Positive cash flows from the mine will go
toward studies to expand the open pit and
processing facilities to increase produc-
tion to a targeted 150,000 oz per year
(ozly) of gold.

Exploration drilling results from ap-
proximately 11,000 meters of diamond
core drilling targeting extensions at depth
on the ATO1, ATO4, and Mungu deposits
will be available in the coming months.

The COVID-19 pandemic had not had
any material impact on Steppe Gold’s
operations as of mid-May. Preventative
measures were in place to ensure the
well-being of employees and contractors.
Management continues to monitor the sit-
uation at the site and corporate offices to
prevent or minimize any effects that the
pandemic may have on operational or fi-
nancial reporting activities.

The Central Bank of Mongolia stated,
“We are happy to welcome Mongolia’s
most recent gold producer. Steppe Gold
is playing a vital role in growing our gold
production and contributing to the foreign
exchange reserves in Mongolia.”

“We are delighted to commence gold
sales at the ATO gold mine,” Steppe Ex-
ecutive Chairman Matthew Wood said. “In
a very difficult business environment, we
have been able to reach this key milestone.

“We thank our team for their dedication
and professionalism and all our stakehold-
ers for their support. We are well placed to
pursue our vision to be Mongolia’s premier
precious metals company.”
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Development Plans Progress
at Pumpkin Hollow Mine
While copper production has been tem-
porarily suspended at Nevada Copper’s
Pumpkin Hollow mine due to the impact of
COVID-19, the company has made signif-
icant progress with its previously reported
accelerated mine development plans.

As far as vertical development, multiple
key milestones have been completed on
final configuration of the East Main Shaft.
The Main Haulage Shaft has been complet-
ed to a final depth of 2,131 ft. Miners have
completed the shaft ramp. A loading pocket
has been excavated and the form work is be-
ing installed for a concrete pour. A 25-per-
son underground refuge chamber and an
underground fuel delivery station have been
installed. Preparations for final furnishing of
the production shaft are on schedule.

Lateral development is advancing
along with underground infrastructure.
Orebody definition drilling continues to
support mine planning. The ore stockpile
now sits at more than 95,000 tons.

Nevada Copper said it intends to quickly
complete its accelerated development plan
and restart concentrate production in Q3
2020. “We are excited to be progressing
rapidly with our accelerated critical path
development program moving us closer to-
wards recommencing copper deliveries with
increasing reliability,” said Evan Spencer,
CEO of Nevada Copper. “Completion of the
main shaft to final depth is a key milestone
for the project and allows us to commence
the final phase of furnishing the shaft. The
speed of our progress is a testament to the
dedication of our team and the support of
our key suppliers and stakeholders during
the recent period of uncertainty.”

Montana Gold to Begin
Production

For more than 25 years, Tom L. Lee, found-
er and president of Montana Gold Inc., has
searched for, discovered and acquired long-
lost, forgotten 19% century gold mines in
the remote mountains of western Montana.
To date, Lee has discovered and acquired
301 such 19* century gold mine sites.
Each mine site contains from one to five
gold-bearing mine tailings dumps, on the
surface, ranging in size from 5,000 tons to
more than 100,000 tons. The tested tail-
ings dumps contain gold content upwards
of 0.51 ounces per ton. The 19" century

miners were unable to recover this gold, but
it can be recovered from the tailings today
with modern heap leaching processes.
During June, privately held Montana
Gold will begin processing and heap leach-
ing its tailings dumps. Lee projects the
company'’s tailings gold recovery undertak-
ing will continue for eight to nine years.
The company will not consider mining the
underground gold resources, until it has
completed the tailings dump gold recovery.

Minerals Permitting Bill is
Introduced in US House

On May 28, U.S. Reps. Paul A. Gosar (AZ)
and Michael Waltz (FL) introduced the
American Critical Mineral Exploration and
Innovation Act of 2020. They were joined
by House Committee on Natural Resourc-
es Ranking Rep. Rob Bishop (UT), House
Committee on Space, Science, and Tech-
nology Ranking Rep. Frank Lucas (OK),
and House Rep. Leader Kevin McCarthy
(CA). This bill is intended to facilitate
the availability, development and envi-
ronmentally responsible production of
domestic resources to meet national ma-
terial or critical mineral needs.

Currently, 14 of the 35 critical miner-
als identified by the United States Geo-
logical Survey are imported to the U.S. at
a rate of 100%.

“This dual-committee effort will make
significant strides toward securing our na-
tion a domestic supply chain of critical
minerals from the United States for the
United States,” Rep. Gosar said.

The global pandemic has demonstrat-
ed the consequences of allowing America’s
overreliance on China to go unchecked,
Gosar added, “and this legislation will be-
gin the complex process of unraveling our
addiction and addressing this problem.”

The bill will address current impedi-
ments to domestic critical mineral devel-
opment, such as requiring federal agen-
cies to streamline the permitting process.
It will also promote technological ad-
vancements, such as minerals recycling.

“We need to bring this supply chain back
to America — and this bill will be an import-
ant step to do that,” Rep. Waltz said.”

Arizona Mining Association Executive
Director Steve Trussell said proper mea-
sures must be taken to “protect, respon-
sibly extract and utilize our resources so
we are not reliant on foreign sources.”
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MAPEI's Underground Technology Team (UTT) provides the construc-
tion market with a range of products dedicated to underground con-
struction work. MAPEI's UTT group and the products it represents were
created to meet the expectations of these challenging environments.

From the project specification to the admixtures for shotcrete
and concrete to the final protective coatings, MAPEI's UTT group
and technology are there to support clients “for the complete job,”
said James Pinkley, UTT Country Manager. The UTT group is a
successful division of MAPEI Group, which has provided proven
construction system solutions for more than 80 years.

Established in 1937, MAPEI Group is a global corporation,
based in Milan, lItaly, and with 87 subsidiaries that include 83
plants in 36 countries. MAPEI is the world-leading manufacturer
of mortars, grouts and adhesives, as well as complementary prod-
ucts for installing floor and wall coverings. MAPEI manufactures
chemical products for building, including waterproofing products,
admixtures for concrete and repair products, and decorative and
protective exterior coatings — as well as the UTT product line,
which began in the United States in 2015.

In the underground industry, speed is essential — not only of the
products themselves, but also of the evolution of technology. MAPEI
reinvests a considerable percentage of its annual profits back into
research and development to maintain a leading technological
advantage.

MAPEI's commitment to R&D ensures that the UTT line com-
prises the most innovative and technologically advanced products
available. In addition to the latest in cutting-edge products, the UTT
team is trained in their use.

The UTT product line is divided into six categories: Concrete;
Injection, consolidation, and anchoring; Waterproofing; Renovation,
maintenance, and repair; Coatings for underground construction;
and Mechanized tunneling.

No matter the division or the product line, MAPEI is known for
quality products and for providing system solutions. It is no surprise
that this approach is one of the key points to the success of MAPEI's
UTT group. As Pinkley stated, “MAPEI's UTT is known for our superi-
or field support, and our applied technology in the field. With MAPEI

MAPEI's UTT products were used to help a tunnel boring machine dig the Anacostia River Tunnel,
which extends for 2.37 miles from Robert F. Kennedy Stadium in northeast Washington, D.C., to
Poplar Point in southeast D.C.

UTT customers know that the team will go into the field and help
them use the products — on the jobsite, in the actual conditions with
the actual equipment. It isn't just about selling products, it is about
technical service and agility
to adapt to our customers’
needs from the beginning to
the end of the project.”
To learn how MAPEIl's
UTT experts can bring their
decades of experience to your
project, contact MAPEI's UTT
group at www.utt.mapei.com.

MAPEI's UTT products have commercial as well as industrial applications. Its additive technology was added to shotcrete to create the walls of this high-tech wine cave.
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OUR QUALITY

GOES

DEEP

MAPEI solutions for mining, tunneling and underground construction

With a history of over 80 years in business, MAPEI is the proven world leader in chemical products for construction, with
manufacturing plants in 33 countries. We provide technical expertise and a full spectrum of 5,000 quality products for
building, including ground consolidation, soil stabilization and water control:

e Shotcrete accelerators e Full line of concrete admixtures
¢ Polyurethane injection resins e Complete line of TBM chemical solutions
*  Polyurea-silicate injection resins and foams e  Sprayable and synthetic membranes

e Mineral grouts and acrylic grouts

MAPEI's underground construction chemicals reduce costs, minimize mining delays,
increase safety and enhance production. Contact us for how we can partner with you.

Underground Technology Team

utt.mapei.com m
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Alkane Planning Underground
Exploration Drive at NSW Mine

Alkane Resources has received approval
from the government of New South Wales,
Australia, for development of an explora-
tion drive from the existing Wyoming One
underground mine at its Tomingley gold
operations to the Roswell and San Anto-
nio deposits, approximately 4 kilometers
(km) south of the mine.

Alkane considers the drive to be an
important milestone toward a future po-
tential underground mine at Roswell and
San Antonio that could be developed in-
dependently of an open-cut operation.
The exploration drive will be sized such
that it could also accommodate produc-
tion in the future.

Alkane Managing Director Nic Earn-
er said, “Alkane has the equipment pur-
chased, personnel recruited, and land
acquired to allow this development to pro-
ceed, and we will now incorporate the tim-
ing of the drive development into the Tom-
ingley Gold Operations’ budget schedules,
as well as our regional exploration plans.

“Given the prospectivity of the region
around our existing operations, this ap-
proval provides Alkane with all the explo-
ration and, in time, production options, to
extend the life of mine at Tomingley well
into the future.”

The Tomingley gold project covers an
area of approximately 440 km?2. Over the
past two years, Alkane has conducted an
extensive regional exploration program
with the objective of defining additional
resources that have the potential to be
mined either via open pit or underground
operations and fed to the Tomingley pro-
cessing facility.

The exploration program has yielded
broad, shallow, high-grade intercepts that
demonstrate potential for material project
life extension in excess of 10 years and
show that a return to open-pit mining and/or
underground extension is possible with ap-
propriate resource confirmation, landholder
agreement, and regulatory approvals.
(alkane.com.au)

Exploration Briefs

An Alliance of Japan Gold and Barrick
Gold has initiated an exploration program
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on properties held by Japan Gold on the
islands of Kyushu, Honshu and Hokkaido
in Japan. The program will include sam-
pling of stream sediments for bulk leach
extractable gold (BLEG) and multi-ele-
ment pathfinder analysis, along with grav-
ity surveys over the 1,521 km? covered by
the Alliance projects.

The program is anticipated to be com-
pleted within one year. Japan Gold is act-
ing as the operator.

Sediment samples are being collect-
ed systematically in streams at a prede-
termined density across all of the project
areas. The BLEG analysis allows ultra-low
detection of gold, silver, mercury and cop-
per to highlight anomalous stream catch-
ments. A portion of the sediment sample
is split off and separately analyzed for gold
and a multisuit of pathfinder elements to
confirm the BLEG result and better under-
stand the nature of the source rocks.

Once anomalous catchments are iden-
tified, further sediment sampling is carried
out upstream along the anomalous drain-
age to define the point of entry of anoma-
lous metal. Further definition of the min-
eralized source is then carried out by rock
float sampling and/or soil sampling on the
slopes above the anomalous drainage.

Japan Gold Chairman and CEO John
Proust commented, “The regional explo-
ration program will assist the Alliance
in evaluating the Japan Gold portfolio of
projects to determine areas with anoma-
lous gold showings and potentially fertile
large structures. This will enable focused
exploration on highest-priority areas to
generate drilling targets.”
(japangold.com)

Great Bear Resources has reported results
from its ongoing $21 million exploration
program at its flagship Dixie project in the
Red Lake district of Ontario. As of early
May, the company had completed 99 of
approximately 300 planned drill holes into
the LP Fault target as part of its 5-km-long
by 500-meter-deep grid drill program.
Drill highlights included a hole com-
pleted in the middle of a 150-m gap in
drilling that intersected two significant

mineralized intervals: 10.17 grams per
metric ton (g/mt) gold over 6.80 m within
a broader interval of 3.18 g/mt gold over
56.95 m, beginning at the bedrock sur-
face at 30.20 m down hole; and 18.57
g/mt gold over 13 m, including 132 g/mt
gold over 0.50 m, within a broader inter-
val of 2.67 g/mt over 104.15 m begin-
ning at 127.15 m down hole.

The Dixie project hosts two principle
styles of gold mineralization: high-grade
gold in quartz veins and silica-sulphide re-
placement zones, and high-grade dissem-
inated gold with broad moderate-to-low-
er-grade envelopes (LP Fault). The LP
Fault is a significant gold-hosting structure
that has been seismically imaged to extend
to 14 km depth and has been interpreted
by Great Bear to have up to 18 km of strike
length on the Dixie property. High-grade
gold mineralization is controlled by struc-
tural and geological contacts, and moder-
ate-to-lower-grade disseminated gold sur-
rounds and flanks the high-grade intervals.
(greatbearresources.ca)

Rockcliff Metals has completed its phase
four drill program at the Bur property in
central Manitoba. The program was suc-
cessful in identifying additional shallow,
near-surface, high-grade zinc-copper
mineralization along strike of the histor-
ical Bur zinc-copper deposit.

Rockcliff is earning a 100% interest
from Hudbay by spending C$3 million over
a four-year period on the Bur property.

Rockcliff President and CEO Alistair
Ross commented, “Our phase four drill pro-
gram has shown great promise in extending
the known mineralization of the historical
Bur zinc-copper deposit. The drilling has
identified shallow, high-grade mineraliza-
tion above 150 m vertical over a distance
of more than 500 m in an under-explored
area south of the high-grade deposit.

“We look forward to continuing to ad-
vance the property as we near our 100%
earn-in requirement of C$3 million. Given
our current copper focus, we are particu-
larly interested in the number of copper
assays over 2% in this area.”
(rockcliffmetal.com)
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EX1200-7
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EX2600-7

Hitachi EX-7 Series delivers efficiency, reliability and durability

Hitachi delivers outstanding efficiency, reli-
ability and durability with its new EX-7 Series
line of mining excavators, which were released
in 2019. The lineup includes the EX5600-7,
EX3600-7, EX2600-7and EX1200-7 — each
available in North and South America.

“The new EX-7 Series feature the latest
technologies that reduce fuel consumption
costs while achieving superior productivity
and enhancing sustainability,” said Jordan
Popp, mining engineer, Hitachi Construction
Machinery — Americas. “At Hitachi, we're
always thinking of ways to provide the ultimate
efficiency, reliability and durability of our
machines. We know our customers’ bottom
lines are affected by those key areas, so we
focus on continuously improving and develop-
ing new technology that takes our machines
to the next level. This innovation is a collab-
orative effort, which includes listening to our
customers and their needs. We invest our time
and energy into making great machines, so our
customers can rest easy knowing they made a
sound investment.”

With the EX2600-7, EX3600-7 and EX5600-
7, customers can choose from a Cummins or
MTU EPA Final Tier 4 (FT4) engine option. For
non-regulated countries, customers can choose
from a Cummins or MTU engine option that
features Fuel Consumption Optimization (FCO)
settings that contribute to improved efficiency.
For example, on the EX3600-7, the Cummins
FT4 engine, which also has FCO technologies
but uses DEF, contributes toward four percent

EX3600-7
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net fluid savings while the MTU FCO engine
without DEF features a seven percent net fluid
savings as compared to the previous model, the
EX3600-6.

The EX5600-7 (544,000 kg or 1,199,315
Ibs. in shovel configuration) kicked off the
EX-7 Series release. This machine provides
increased reliability with cylinder stroke end
control, which helps ensure structural longevity
and operator comfort by using angle sensors
to help reduce the cylinder pump flow rate for
smoother and slower movement.

The EX3600-7 (369,000 kg or 813,506
Ibs. in shovel configuration) is loaded with
intelligent features to minimize downtime and
optimize machine longevity, also improving
reliability on the jobsite. A new auto-lubrica-
tion system with a large capacity grease tank,
new grease pump, in-line grease filter with
breather and grease level indicator in the cab
reduce downtime.

At a lower operating weight (259,000 kg
or 570,997 Ibs. in shovel configuration), the
EX2600-7 provides many of the same capa-
bilities as the EX3600-7 such as reduced
fuel consumption through engine selection
and system improvements. The EX2600-7 also
includes features that strengthen its durability.
A pressurized cab bed improves the life of elec-
trical components and controllers by using an air
filter to keep out dust and debris. Maintenance
is also reduced with a greaseless center joint
that utilizes available hydraulic oil for lubrication
rather than needing grease lubrication.

EX5600-7

The smallest of the EX-7 Series excavators,
the EX1200-7 (118,000 kg or 260,146 Ibs.
in shovel configuration) also features a 4.5
percent increase in bucket capacity with a 7 m:
(9.2 cu. yd.) capacity. Equipped with optimized
swing control, the new machine also has an
improved hydraulic system with a flow regener-
ation valve to reduce power requirements from
the hydraulic system and engine, lowering fuel
consumption and improving pump life.

“Available in a backhoe or shovel config-
uration, the EX1200-7 is our smallest mining
excavator and also serves as a crossover
machine for construction customers,” said Jim
Plourde, mining engineer, Hitachi Construction
Machinery — Americas. “This versatile machine
delivers an astounding combination of power
and the latest technologies our customers need
to get the job done, whether its large-scale
excavation or mining.”

For more information about the EX-7 Series,
visit www.HitachiConstruction.com.
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Sev.en Energy Buys Blackhawk Mining

The Czech company Sev.en Energy AG has
acquired U.S. coal operator Blackhawk
Mining LLC, which operates nine mining
complexes in three states: West Virginia,
Kentucky and Indiana. Blackhawk mines
and sells metallurgical, thermal, PCI,
stoker and specialty coals from the Cen-
tral Appalachian Basin (CAPP) and ther-
mal coal from the Illinois Basin (ILB).

The company’s annual production is 7
million metric tons (mt) to 8 million mt of
metallurgical coal and 3 million mt to 4
million mt of thermal coal. In 2019, Black-
hawk Mining had $1 billion revenues and
$120 million EBITDA.

“This is a significant step for Sev.en
Energy as the group ventures fully into
the metallurgical coal mining industry,”
Executive Director of Sev.en Energy Alan
Svoboda said. “Blackhawk is a great
company with highly productive Tier-1
assets and large coal reserves. We look
forward to working with Blackhawk, its
management and employees to secure
the long-term success of the compa-
ny and establish a platform for further
growth in the region.”

Blackhawk CEO Jesse Parrish said,
“With the support of Sev.en Energy,
Blackhawk is well-positioned to navigate
the current market environment and pur-
sue synergistic growth opportunities in
the sector.”

He added that Blackhawk looks for-
ward to integrating into Seve.en Ener-
gy’s portfolio. Sev.en Energy currently
owns coal mining and power generation
assets in the Czech Republic, in the
United Kingdom and in Australia. In the
Czech Republic, it is the largest private-
ly held operator of coal mines and con-
ventional power plants with more than
3,500 employees.

Sev.en Energy’s first venture in the
metallurgical coal industry was its acqui-
sition of a 17% ownership interest in Cor-
sa Coal in May 2020.

Whitehaven Gains Government
Approval for Vickery

This week in Australia, the New South
Wales government released its compre-
hensive technical assessment for White-
haven Coal’s Vickery Extension Project
and its key recommendation that the pro-
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ject can proceed. The report, according
to Whitehaven, will be now be considered
by the New South Wales Independent
Planning Commission (IPC), which will
hold a public hearing regarding the proj-
ect in the coming weeks. Consistent with
the statement of expectations released by
Planning Minister Rob Stokes last week,
the IPC must make a final determination
on the project within 12 weeks.

A first round of public hearings into
the project was held in early 2019. The
Department of Planning and the IPC also
sought and received written submissions
as part of the initial EIS and first-stage
public hearing processes, respectively.

“We know there is strong support for
Vickery from the comprehensive com-
munity consultation process that has al-
ready been undertaken — 60% of public
submissions to the Department of Plan-
ning and 75% to the IPC called for the
project to be approved,” Coal Managing
Director and CEO Paul Flynn said. “Vick-
ery has the potential to be one of the
most significant sources of employment
and investment in northwest NSW in the
coming years and major infrastructure
projects have a key role to play in the
post-COVID-19 economic recovery, in-
cluding for regional Australia.”

The Vickery Extension Project pro-
poses the construction of a new open-
cut coal mine and associated on-site
infrastructure about 25 kilometers (km)
north of Gunnedah in northwest New

South Wales. The mine will produce
predominantly metallurgical coal. The
proposal builds upon and optimizes an
already-approved mine, on a site that
has already been extensively and safely
mined over many years.

Vickery is estimated to generate
around 500 construction jobs and 450
operational jobs, growing Whitehaven’s
existing 2,400-strong workforce, around
75% of whom live locally.

The project will contribute a net eco-
nomic benefit to NSW of A$1.2 billion,
including $656 million in royalty pay-
ments to the NSW Government.

New Coal-fired Power Plant
is Commissioned in Germany
Uniper’s 1,052-megawatt (MW) Datteln 4
power plant began operating on May 30.
The launch of the coal-fired power plant,
located in Northrhine, Westfalia, Germa-
ny, has attracted a lot of attention from
environmental activists.

The Finnish company Fortum, which
recently acquired a majority share in
Uniper, said, “We understand people’s
concerns, and we agree that coal must
be phased out, and emissions must be
reduced. However, the transition to a
low-emission society must be made with-
out compromising the security of supply
or an affordable cost of energy, in a so-
cially just manner.

“This has been the starting point for
the comprehensive solution of the Ger-

A new coal-fired power plant, Datteln 4 (above), is recently brought online in Germany.
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man government, which allows the com-
missioning of Datteln 4 and systematic
phasing out of coal by 2038.”

Contura Completes Exit
From Powder River Basin
U.S.-based Contura Energy Inc. has offi-
cially ended its connection to the Powder
River Basin in Wyoming. Effective May
29, two previously wholly-owned subsid-
iaries of Contura Energy — Contura Coal
West LLC (Contura Coal West) and Contu-
ra Wyoming Land LLC (Contura Wyoming)
— have merged with certain subsidiaries
of Eagle Specialty Materials LLC (ESM).

Contura Coal West still holds the
mining permits for the Eagle Butte and
Belle Ayr mines, which have been under
the operational control of ESM since
October 2019.

“With today’s announcement, Con-
tura has completed the final element of
its years-long exit from the Powder Riv-
er Basin,” Contura Chairman and CEO
David Stetson said. “We are pleased to
conclude this clean-up transaction and
continue our focus on operating and de-
veloping our Central Appalachian metal-
lurgical properties.”

ESM will pay Contura Energy
$625,000 in cash consideration for as-
sets owned by Contura Coal West but not
previously conveyed.

Warrior Met Will Build

New Barge Facility

Warrior Met Coal Inc. plans to invest
$50 million to construct a barge load-
out facility in Walker County, Alabama, to
support its expanding metallurgical coal
mine near Tuscaloosa. The project is ex-
pected to add 12 new jobs.

The barge load-out facility will be-
come integral to transporting the com-
pany’s coal production, according to
David Knight, executive director of the
Walker County Development Authority.
The coal will be transported by barge to
the Port of Mobile’s McDuffie Coal Ter-
minal for export.

Warrior Met announced plans in Feb-
ruary to construct the Blue Creek devel-
opment, which will be a single longwall
mine and is expected to have the capac-
ity to produce an average of 4.3 million
short tons per year of met coal over the
first 10 years of production. First develop-
ment tons from continuous miner units is
expected to occur in the third quarter of
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Warrior Met Coal plans to invest $50 million in a new barge loading facility in Alabama. (Photo: Warrior Met Coal)

2023 with the longwall scheduled to start
up in the second quarter of 2025.

This new mining operation involves a
total investment of $578 million and will
create 371 jobs.

“Warrior Met Coal’s growth plans will
provide a significant injection of econom-
ic vitality into Alabama’s coal country,
and the high-paying jobs being created by
the company will benefit many families
and communities in this region,” Secre-
tary of the Alabama Department of Com-
merce Greg Canfield said.

Decker Coal Brings Back
Furloughed Employees

After laying off nearly 30% of its work-
force earlier in May, all 98 furloughed
Decker Coal Co. employees have returned
to work.

On May 8, the company announced
it was furloughing the miners from its
Decker Coal mine in southern Montana
until May 26, citing decreased demand
because of the coronavirus (COVID-19).
However, at the time, the company said
the layoffs were temporary and Decker
would be bringing the employees back by
June for scheduled production.

In a statement, Decker Coal said there
are no health-related issues at the mine
and hope workers can return at the end of
the month.

The Decker mine is in the northwest
portion of Powder River Basin. It produc-
es approximately 5 million metric tons of
coal per year.

Foresight Energy Reports
Weak Q1 Coal gales

U.S. coal operator Foresight Energy re-
ported quarterly coal sales revenues of

$99.1 million on sales volumes of 3.2
million tons, compared to $267.3 mil-
lion for the first quarter 2019, repre-
senting a decrease of $168.2 million,
or 63%. The company reported a net
income of $35.7 million, which includ-
ed $85.1 million in gains on reorgani-
zation items associated with the March
2020 bankruptcy filing. Foresight mines
produced 3.8 million tons during the
quarter. Cost of coal produced was near-
ly $80 million for the first quarter 2020
compared to nearly $134 million for the
first quarter 2019.

Foresight Energy said the weak over-
all coal sales realizations were primarily
due to decreased pricing on export vol-
umes, which were a function of market
considerations as well as modified sales
terms of its export contracts, whereby its
mines are the delivery point of its export
volumes in exchange for its customers
bearing the responsibility and cost of
transporting the coal to export facilities
on the Gulf of Mexico.

Foresight Energy is a leading pro-
ducer and marketer of thermal coal con-
trolling nearly 2.1 billion tons of coal
reserves in the lllinois Basin. Foresight
Energy operates three longwall mining
complexes with four longwall mining
systems (Williamson (one longwall min-
ing system), Sugar Camp (two longwall
mining systems), and Hillsboro (one
longwall mining system), which has
fully resumed longwall mining opera-
tions in March 2020), and the Sitran
river terminal on the Ohio River. With
the resumption of longwall mining at
Hillsboro, Foresight Energy has idled
continuous miner production at its
Macoupin complex.
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(News-Leading Developments - from p. 6)

interest in the Veladero mine, with its
partner Barrick Gold.

Hudbay Lands $115M

Gold Prepay

Hudbay Minerals has entered into a gold
forward sale and prepay arrangement with
existing lenders where the company will
receive a payment of $115 million for de-
livering 79,954 gold ounces (oz) in 2022
and 2023 based on gold forward curve
prices averaging approximately $1,682/
oz. The upfront payment is not subject to
any conditions and will be paid on May 11.

“We are pleased to bolster our liquidi-
ty position and prefund the entire capital
budget for the New Britannia gold mill re-
furbishment, which is a low-risk, high-re-
turn investment with a short payback that
is expected to more than double our gold
production in Snow Lake to more than
150,000 oz/y by 2022,” Hudbay Presi-
dent and CEO Peter Kukielski said. “This
transaction allows us to take advantage of
the strong gold price environment at a for-
ward price that is significantly higher than
our internal gold price forecasts used for
reserve calculations and budgeting.”

The gold prepay was executed by Na-
tional Bank Financial, as lead arranger,
and includes Bank of Montreal, ING Cap-
ital Markets LLC and Canadian Imperial
Bank of Commerce as counterparties.

Yamana Studying Expansion at
Jacohina Gold Mine in Brazil

Yamana Gold reported in early May that
a proposed Phase 2 expansion project

reaffirms its Jacobina mine in northeast
Brazil as a low-cost, long-life asset with
significant value. Planning for Phase 2
outlines an increase in plant through-
put capacity from 6,500 metric tons per
day (mt/d) to 8,500 mt/d to be achieved
through the installation of an additional
grinding line and incremental upgrades to
the crushing and gravity circuits.

The Jacobina Phase 2 expansion
would ramp up annual gold production to
230,000 ounces per year (oz/y) by 2023
at average feed grades of 2.40 grams/mt
gold. The mine produced 159,500 oz of
gold in 2019.

Total Phase 2 project capital costs are
estimated at $57 million, of which $35
million is related to the processing plant
(including a 35% contingency), $14
million for underground mining, and $8
million for infrastructure. Yamana expects
the project’s capital cost to be invested
incrementally, allowing the project to be
funded by Jacobina’s cash flow.

Average life-of-mine all-in sustaining
costs are estimated at $727/0z. Average
life-of-mine cash costs are estimated at
$532/0z.

Jacobina’s current mining equipment
fleet and underground infrastructure are
able to support most of the additional
production requirements for the Phase
2 expansion, including electrical substa-
tions and pumping stations. However, ac-
quisition of certain infrastructure will be
brought forward to support the increased
production rate. Ventilation infrastructure
will be upgraded to provide adequate air-
flow for the additional working areas and
increased equipment fleet.

Total underground development is
unchanged from Phase 1, but the peak
development rate is planned to increase
from approximately 16 km/y to 19 km/y
to support the higher production rate.

At the plant, crushing capacity will be
increased by replacing an HP 500 tertiary
crusher with a larger HP 800 crusher. In
addition, a third ball mill with a nominal ca-
pacity of 195 mt/y will be added to the plant
to bring grinding capacity to required levels.
Further, a new 6,000-mt-capacity silo, sim-
ilar in size to the operation’s existing silos,
will be installed to serve the new ball mill.
The new grinding line will also have a new
gravimetric concentration system.

Current planning is based on current
mineral reserves only and delivers an 11.5-
year mine life. An Extended Case scenario
is also being studied, which includes 9.5
million mt of additional plant feed at an
average feed grade of 2.4 g/mt of gold and
which would extend mine life to 14.5 years
at the 8,500-mt/d processing rate.

A feasibility study is currently planned
for mid-2021. Permitting is ongoing and
expected to be approved by late 2021. Fur-
ther optimization opportunities are advanc-
ing in parallel, aimed at improving mining
recovery, reducing costs, and converting
mineral resources to mineral reserves.

Exploration at Jacobina is focused on
identifying areas of higher-grade miner-
alization and converting those areas to
measured and indicated mineral resourc-
es. The successful program is not only
expanding mineral resources and mineral
reserves on a yearly basis but is designed
to augment mine production by increasing
mill feed grade over the life of the mine.

NEWS - CALENDAR OF EVENTS

£ UGOL & Russia, Novokuznetsk, Russia. Contact:
Web: www.ugol-rossii.com.

MiningWorld Russia, Crocus Exhibition Center,
Moscow. Contact: Web: https://miningworld.ru/.

ALTA 2020, Pan Pacific Hotel, Perth, Australia.
Contact: Web: www.altamet.com.au/conferences/alta-2020/.

Expomin, Espacio Riesco, Santiago, Chile.
Contact: Web: www.expomin.cl.

The annual meeting of the American
Exploration & Mining Association, Nugget Casino Resort, Sparks, Neva-
da, USA. Contact: Web: www.miningamerica.org.

47" Annual Conference on Explosives and Blast-
@g Technique, Orlando, FL, USA. Contact: Web: www.ISEE.org.

~

Investing in African Mining Indaba, Cape Town,
South Africa. Contact: Web: www.miningindaba.com.

SME Annual Conference & Exposi-
tion, Colorado Convention Center, Denver, CO, USA. Contact: Web:
www.smenet.org.

The annual meeting of the Prospectors & Developers
Association of Canada, Toronto Convention Center, Toronto, Canada.
Contact: Web: www.pdac.ca.

Haulage & Loading 2021, Hilton El Conquistador
Resort, Tucson, Arizona. Contact: Web: www.haulageandloading.com.

MINExpo INTERNATIONAL, Las Vegas, Nevada. Con-
tact: Web: www.minexpo.com. )
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Interested in Attending?
haulageandloading.com/attend/
registration

2071 fAULACE & LOADIN:
EXHIBITION AND CONFERENCE

MARCH 14-17,2021

Interested in Exhibiting?
haulageandloading.com/exhibit/
become-a-sponsor

Hilton El Conquistador Tucson
Special Room Rate $169

The theme for 2021 is
Strategies for Improving Operations.

The organizers are looking for 20- to 25-minute
presentations related to the following areas:

* Operating Approaches
- Safety & Training
* Reducing Costs
- Maintenance Strategies
» Technology & Information Management

Abstracts of 100 words or less are due by September 18, 2020.
Submit to Steve Fiscor at sfiscor@mining-media.com

haulageandloading.com
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Red Valve: The First Choice for the Toughest Mining Challenges.

Since 1953.

Since its inception in 1953, Red
Valve has been the world’s leading
manufacturer of Pinch Valves for the
Mining Industry. Today, Red Valve
products are used in every type of
mining operation worldwide.

A pioneer and innovator of valves
specifically built for the toughest
mining applications, Red Valve has
enhanced the efficiency of the min-
ing industry with a wide array of
cost-effective flow control
products and solutions. Red Valve
products are ideal for floatation cells,
dewatering service, cyclone separa-
tors and tailing applications.

There’s a Red Valve Product
for Every Mining Application
e Precious Metal Mines

e Iron Ore / Coal / Tar Sands

e Aluminum / Bauxite Mines

e Phosphate Mines

e Flotation Cells

e Thickener Underflow

e Lime Feed

e Sulfur / Phosphoric / Cyanide Acids
e Concentrators

e Leaching

Red Valve Manual and

Control Pinch Valves -

the Industry Standard

Traditional ball, plug aand gate
valves used in mine slurry applica-
tions experience repeated difficulties
and often break down or wear out
quickly. The constant maintenance
and replacement of these valves can
result in high expenses and down-
time. Red Valve Pinch Valves outlast
these valves with state-of-the-art fab-
ric re-enforced specialty elastomer
sleeves that provide extremely dura-
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ble structural support. Similar in
construction to a heavy-duty truck
tire, Red Valve's Pinch Valve Sleeves
are actually much tougher than metal.
Unlike the flow patterns of conven-
tional valves, which create deflection
that causes wear, the flow pattern of a
Red Valve Pinch Valve is streamlined.
The valve lining, flange gaskets and
seating surface are combined into one
unit, and expensive metal alloys are
eliminated because the sleeve is the
only wetted part of the valve.

For more than half a century,
Red Valve's elastomer experience and
know-how have become legendary,
and truly unmatched in the industry.
Red Valve offers a worldwide, world-
class custom service network. With
corporate offices in Pittsburgh, PA,
manufacturing facilities in Gastonia,
NC, and 114 sales representatives in
61 countries around the globe, Red
Valve has the sales engineering team
to help you select the best choice of
valves and related products for your
applications. “Rely on Red” to pro-
vide reliable soltions for your toughest
mining challenges, day after day, year
after year. Call 412-279-0044 or visit
us at www.redvalve.com to learn more.
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TAILINGS
FLOTATION CELLS
THICKENER UNDERFLOW
CONCENTRATORS

CENTRIFUGE AND
CYCLONE FEED

The best choice for the toughest mining applications. Since its inception in 1953, Red
Valve has been the world’s leading manufacturer of Pinch Valves for the Mining Industry. Today,
Red Valve products are used in every type of mining operation worldwide. A pioneer and innovator
of valves specifically built for the toughest mining applications, Red Valve has enhanced the

efficiency of the mining industry with a wide array of cost-effective flow control products and

solutions. Built to last, Red Valve products are the industry’s first choice for isolation and modulating

valves throughout a mining operation. Our global representative network is ready to work with you.

Control Valves Knife Gate Valves Manual Pinch Valves Pressure Sensors Tideflexe

www.redvalve.com | 412.279.0044

Check Valves

Tidefiex®
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The latest advances in mine rescue solutions reveal which suppliers have become

the zealots of the digital revolutions

By Jesse Morton, Technical Writer

With a deep history, Drager's PSS BG 4 closed-circuit breathing apparatus features
the Sentinel Il electronic monitoring unit that can capture critical data on users.
(Photo: Dréger)

There is a quiet revolution under way in mine rescue.

Players that have been in the discipline for decades describe
it as the biggest step change in a generation. “I’ve been involved
in mine rescue for 20 years and this leap into digital data com-
munications is the greatest advancement during that time,” said
Chris Whitt, who leads the official mine rescue team for the state
of Virginia (U.S.).

“Since 2000, the most significant advancements in mine res-
cue technology have been in sensors and monitoring solutions,
like gas detection, and the move from the old sound-powered
communication cable to the wireless systems,” he said. “We are
also experimenting with ways to use these new tools in several
different scenarios facing other emergency teams we support.”

The list of benefits of the digital revolution is topped by optimal
outcomes in safety and in responses to emergencies, Whitt said.

“I've seen big improvements in safety since 1985,” he said. “Ef-
ficient communications solutions is a big piece of that picture and
critical in any emergency situation for the best possible outcome.”

Best possible outcomes is one of the foremost goals of the top
suppliers in the mine rescue solutions space. Another is meeting
the changing needs of the mines as the industry evolves. The top
suppliers in the space describe their pursuit of both goals as a
“higher calling.” The latest news from the space suggests they
are answering the call.

Set Offers Reliahility, Data
Drager, one of the oldest and most trusted brands in the mine
rescue solutions space, told E&MJ that current trends in mining
will, in the near future, mandate substantial changes in safety
and rescue protocols, processes, refuges and gear.

“The drivers for the marketplace are the customers, their mine
designs, and how they are going after their orebodies,” Kent Arm-
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strong, global business development manager, mining, Dréger, said.
“And they're expanding in distance underground all over the world.”

As mines grow and run deeper, the number and magnitude
of the challenges faced by mine rescue teams will grow apace.
Armstrong said that means those teams will have to adapt their
processes and maximize usage of available technologies.

“We are going to have to change the method in which we
do things,” Armstrong said. “We've got to work with the spe-
cifics of the mines. That plays into shelters and refuges, both
portable and fixed. It plays into self-rescue and early detection
of emergencies underground so that miners can properly get to
fresh air.”

Plans will have to be revised regularly to meet the new re-
alities underground, he said. “What will be the procedures and
requirements for the 13,000-ft level?” Armstrong said. “What
are the expectations, options and challenges at that level, and,
from a risk assessment angle, how do we solve them?”

Answers will likely prompt disruptive step changes in the mine
rescue solutions space. Such could unfold similarly to the evolu-
tion of Drager’s flagship breathing apparatus, the BG 4, which has
been on the market in North America for more two decades.

BG stands for Bergbaugerat, which loosely translates to min-
ing device. Early models date back more than a century.

From the early 1900s until near-mid-century, a two-hour
breathing apparatus was required.

As the mines went deeper, “no longer were two hours good
enough,” Armstrong said. “There were major changes in the ap-
proval regulations.”

For the next few decades, up until the early 1990s, the BG
174 set the standard in the field.

“The 174 means 1.7 liters of oxygen for 4 hours,” Helge
Trabert, product manager, closed circuit breathing apparatuses,
Dréager said.

In 1993, after the approval organizations required a higher
safety factor, the BG 4 launched and soon dominated the market.

Currently, the approval organizations continue to dictate the
pace of change. “Right now, they do not require a BG 6 or a BG
8,” Armstrong said.

Until they do, the company is focused on meeting the more
pressing demands of customers.

“It is getting more digital,” Armstrong said. “That is what the
feedback suggests. People are looking for more digital informa-
tion provided by the set. That is the driver for us.”

The latest iteration of the set, the Drager PSS BG 4, released
in 2009, speaks to the need for digitization.

The set is equipped with a Sentinel Il electronic monitoring
unit that captures data on optical and acoustic warning signals,
such as the residual pressure warning, two selectable electronic
alarm thresholds, an alarm for lack of movement, and a manual
emergency call alarm.
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For the 33, Fame Taints Commemorations

By Jesse Morton, Technical Writer

With the 10-year anniversary of the col-
lapse of the San José copper-gold mine
near Copiapo, Chile, approaching, most of
the 33 survivors will be ambivalent to the
impending commemorative celebrations.
Having each had their fill of fame, most
of the miners would prefer instead to let
the past be the past, Héctor Tobar, author
of the award-winning, bestselling book,
Deep Down Dark: The Untold Stories of
33 Men Buried in a Chilean Mine, and the
Miracle That Set Them Free, told E&MJ.

“l think that by now everyone has
gotten over their taste of fame,” Tobar
said. “Most of the wives, girlfriends and
children of these men are probably really
happy that it is behind them, and maybe
are not all that excited about the anniver-
sary coming up because the anniversary
brings back bittersweet memories.”

The memories are bittersweet in that
they include heady highs and abysmal lows.

“The wonderful part of those memo-
ries are the reunions that took place, and
that wonderful feeling of having somebody
resurrected, somebody you thought was
dead, because a lot of them were taken
for dead,” Tobar said. “Having that person
resurrected is a wonderful feeling.”

The flipside is the misery inherent to
the limelight. “The Chilean media has
seen them as reality television stars, not
as real working men who suffered this hor-
rible accident that they had to survive,”
Tobar said. “I think a lot of them have a
very poor vision of what the media does.”

The limelight enveloped the miners
before they were even determined to be
alive after a massive rockfall blocked
the mine ramp and the only escapeway
in early August 2010. The refuge lacked
adequate food and supplies, and the min-
ers, beforehand divided into contractors
and company employees, were soon also
split by differences of faith and survival
strategies. A mostly Catholic and Chris-
tian bunch, prayer and respect for it kept
the peace as the men slowly starved.

More than two weeks after the col-
lapse, surface drilling reached the drift
near the refuge. Quickly, food and sup-
plies were piped in. The miners were
gifted money by celebrities and prom-
ised financial support by the govern-
ment. By mid-October, the last of the
miners had been hoisted to the sur-
face through a small capsule.
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The media frenzy launched within
days of the collapse. Tobar said the news
press corps did a good job reporting on the
events of the day and supplying analysis.
“The mining press, | thought, did a fan-
tastic job,” he said. “As for the political
press, | read some great coverage that un-
folded at the time and that came out lat-
er about the way the Chilean government
used this. | think certain elements of the
press handled themselves very well.”

Once on the surface, the miners law-
yered up to get ownership of their stories.
They toured gratis to destinations like
the Acropolis, the Vatican, and Real Ma-
drid Stadium.

The initial surge in funds helped brief-
ly, but didn’t last.

A handful were able to take advantage
of their celebrity status, did speaking
engagements, appeared on reality televi-
sion, and ran for public office. The major-
ity of the rest, however, after a time were
thrust back into a semblance of normal
life. And normal life for a few was fraught
with turbulence.

“A lot of these guys had problems be-
fore the mine collapse,” Tobar said. “A
few of them have had problems with the
law, problems that a lot of working men
in Chile sometimes encounter, problems

In the movie The 33, Antonio Banderas plays San Jose
mine collapse survivor Mario Sepilveda who spoke
openly to the Chilean media during the 2010 rescue
and afterward. (Photo: IMDb)

related to family dysfunction, and some-
times to drinking and whatnot, but noth-
ing really horrible.”

They had to navigate their complex
lives while at the same time being “the
most famous miners on Earth,” Tobar said.
For a spell, that impossible balancing act
made for great TV viewership ratings.

The infotainment outlets that had
initially latched on to the symbols the
men had become turned and started tar-
geting their characters. “That section of
the media really did a disservice to these
men, especially once they were rescued
and it became clear the men wanted to
monetize their story and weren't going
to grant interviews,” Tobar said. “The
news-as-entertainment outlets trans-
formed them into symbols of greed and
objects of ridicule.”

The infotainment trafficked in prej-
udices “people have towards working
people, specifically toward working men
in Chile,” Tobar said. “That was a dark
chapter in Chilean media history.”

In 2015, Tobar’s book was adapted for
the screen in The 33, with Antonio Ban-
deras and Lou Diamond Phillips, and with
some of the proceeds going to the min-
ers. Tobar and the miners walked the red
carpet and saw the premier at Grauman'’s
Chinese Theatre in Hollywood.

Tobar told E&MJ the miners hoped the
movie would help set the record straight.
“Mario Sepulveda said that it was the
hope of the miners that the movie and
the book would bring them back their dig-
nity in Chile because they felt like they
had been basically ridiculed,” Tobar said.
“They were no longer treated as heroes
but as objects of disdain.”

The 10-year anniversary is expected
to be widely celebrated at the behest of
the Pifiera government. For Pifiera, the
rescue was an unambiguous victory that
merits revisiting, Tobar said.

“At the time, the right wing govern-
ment saw them as political gold and tried
to take advantage of their image,” he
said. “l think a lot of the miners are sick
of that, and not looking forward to the 10t
anniversary as much as you might think.”

Tobar said that in the years following
the collapse and rescue, a couple of the
33 returned to underground mining, but
only briefly. It is likely that none, he said,
work underground today.
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Overland conveyors often run through rough terrain and over unstable ground.

BEUMER Group GmbH & Co. KG:
Reliable across rough terrain

BEUMER Group based in Beckum, Germany, with group companies around
the globe develops and implements system solutions which provide greater
efficiency in the mining and bulk industry. The company can draw on more
than 80 years of experience in this international sector. Controlled growth,
a global presence and a wide product range in conveying and loading,
palletizing and packaging technology ensure the long-term success of the
company. BEUMER Group employs around 4,500 people and achieved an
annual turnover of around 950 million euros in 2019.

The overland conveyors and Pipe Conveyors of BEUMER Group can
be used by companies in the mining industry to transport various bulk
materials, even over long distances and often through rough terrain. This
is generally faster, more cost-efficient and environmentally friendly than
trucking. High angles of inclination and tight curve radii enable individual
routing adapted to the respective task and topography. BEUMER Group
relies on camera-equipped drones for the planning, projection, implementa-
tion and documentation of these systems. Using special software solutions,
the system supplier evaluates the aerial photographs photogrammetrically
to generate digital terrain models.

BEUMER Group also provides belt and central chain bucket elevators
for safe and economic vertical transport of all powders and small-sized bulk
materials, e.g. raw meal, cement, grits, sand or concentrated ores.

For storage yards for special material blending the BEUMER Group
installs stackers and reclaimers. These stack the bulk material and guaran-
tee a maximum blending effect. Customers can also efficiently homogenise
large quantities of various bulk materials and thus ensure the uniformity of
the raw materials used.

To ensure efficient
loading, BEUMER Group
supplies ship loaders.

They consist of a fixed
boom with an extend-
able telescopic belt con-
veyor. This allows ships
to be filled efficiently.
The systems are also
equipped with a dedust-
ing unit which keeps the

process emission-free. iy joading systems from BEUMER Group, the bulk material
BEUMER  Group also s safely transferred into the ship’s cargo hold.
manufactures loading

heads for fast and dustfree loading of bulk materials into silo vehicles.
Their double-walled design separates the dedusting system from the mate-
rial inlet. BEUMER Group has developed mobile loading units that can be
adapted to the length of the vehicle. It also offers various telescopic systems
for loading open vehicles without generating dust.

In addition, BEUMER Group offers comprehensive customer support in
order to ensure high levels of availability for its customers’ machines and
systems. It comprises intensive customer service, flexible service agree-
ments, individual modernizations, efficient spare parts supply, extensive
training for the users, and residential service.
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“The PSS BG 4 is basically a facelift of the original BG 4,”
Trabert said. “It is a positive pressure set and offers a higher
safety factor or protection level. It has an integrated cooling sys-
tem, which wasn’t on the earlier models.”

Also featuring improvements in robustness and serviceabili-
ty, the set is ideal for extended use, the company reported.

“The slight positive pressure breathing circuit protects the
wearer by preventing hazardous substances from entering the
sealed breathing system,” Drager reported. It offers a duration
of four hours. A CO, absorber filters the exhaled air.

“At the same time, the breathing air is enriched from the
oxygen cylinder,” the company reported. “Before the regenerat-
ed breathing air is inhaled again, it flows through the breathing
air cooler.”

As complex as the set sounds, after some training the use
and maintenance of it can quickly become routine, Trabert said.

“It is a lot easier to manage than you might think,” he said.

It is as user-friendly as a common breathing apparatus, Tra-
bert said. With practice, its use can become second nature, he
said. “Miners have a lot of stuff to think about, and the appara-
tus is something they really shouldn’t be worried about.”

The foremost benefit of the set is rock-solid reliability,
Armstrong said. The set is proven technology, he said.

“We did a lot of field testing on this unit,” Armstrong said.
“We took it to some of the leading players around the world
and it went through months of surface testing and underground
testing. We reviewed checklists and comments, and looked for
where to make changes both to the operational design and to the
functionality or durability of the unit.”

That process was supplemented by the experience the com-
pany gained in supporting mine rescue teams and in responding
to underground emergencies around the world.

It was spurred on by an R&D policy that values a big-picture
understanding of the challenges of mine rescue today, Kathryn
Kasper, marketing manager, mining, Drager, said.

“We tend not to look exclusively at one individual product
because they all work really closely together,” she said.

The company supports the International Mines Rescue Body,
which in turn supplies information on the latest trends. “It really
helps us to understand what challenges the mines rescue com-
munities are facing, where they are looking for solutions, how
we can support them, and what they are trying to accomplish,”
Kasper said. “That has really assisted us, in the last 20 years, to
know what we should be changing or adapting on the technology
that we provide to really put our customer in a good position.”

As aresult, the BG 4 is one part of a broader solution offering
that includes service, support, information and access to other
critical technologies.

“We are not single solution,” Armstrong said. “We look at all
facets. Mines are going deeper, going farther, and mining faster.
All these things play into our approach.”

They will continue to play into the development of the BG
4 and other related Drager solutions, he said. “We can’t stand
still,” Armstrong said. “We have to move forward to meet the
demands of the market, and we will.”

Adaptable Refuge Offers Connectivity

Strata Worldwide recently announced the release of the new
Strata Emergency Refuge Chamber, the ERCX, a customizable,

www.e-mj.com


https://www.beumergroup.com/en/home

connected chamber that can be easily modified when conditions
or regulations require it.

“We've developed from the ground up a new chamber for the
metal and nonmetal mining markets, that can also be configured
for coal and tunneling,” Dave Maust, general manager, refuge
chambers, Americas, Strata, said. “We've taken advantage of
some new CNC machining technology, which makes for more sim-
ple fabrication, competitive design, and local manufacturing, so
the refuge chambers are tailorable to standards around the world.”

The new chamber is the evolutionary successor of one of
the company’s first chambers introduced more than a decade
ago. It is described by the company as a highly flexible and truly
global design.

“We've had years of experience with refuge design and we
know what customers have experienced in the past,” Maust
said. “We’ve taken the things that we’ve learned over the years,
along with customer comments and suggestions, and looked at a
new construction technology that makes it a little easier to build
the chamber they want.”

That experience and feedback also led to selecting more ro-
bust components, from batteries to door bearings.

“We have changed from just using steel door shafts to stain-
less steel, with oil-impregnated bronze bearings for less mainte-
nance,” he said.

Better fasteners are used. “The old way of doing things was
using zinc fasteners or steel fasteners with paint,” Maust said.
“Now we use stainless steel fasteners throughout.”

Better scrubber technology is used. Predecessor chambers
used loose soda lime in-tray scrubbers. The lime has a shelf-life
of two years. “Now with this new global design, all chambers will
use sealed soda lime cartridges with a far more extended shelf-
life,” Maust said.

Described by the company as highly adaptable, the ERCX
can be easily modified for greater duration capability, and in-
creased blast resistance.

“In many cases, there is no specific requirement for overpres-
sure, however, in some locations, there is a minimum requirement
for 15 psi overpressure, for blast resistance,” Maust said. “The new
design and manufacturing process allows the miner to adjust the
design of the standard chamber to meet the higher regulations.”

CNC manufacturing makes it easier for Strata’s global manu-
facturing facilities to build the shell to exact specifications. “For

Strata’s new ERCX refuge chamber is designed for connectivity and gives miners
the option of remotely monitoring battery charge levels, the air conditioning system,
oxygen levels and other sensors. (Photo: Strata Worldwide).
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example, there is a demand in Russia for our chambers and our
partner facility can build the shell locally,” Maust said. “With
CNC machinery, it is considerably easier for them as compared
to our original design.”

Strata has also made it possible to remotely monitor the sta-
tus and health of the chambers. The chambers come ready for
the inclusions of a DigitalBRIDGE QuadPort, which supports
Power-over-Ethernet (POE) devices.

DigitalBRIDGE, Strata’s underground data-over-coax com-
munications offering, “then connects the chamber to the mine’s
existing communications network,” Maust said.

Devices that can connect to the QuadPort include, but are
not limited to, wireless access points for voice and data, gas
sensors, atmospheric monitors and even the chamber’s batteries
and air conditioning unit, Rob Albinger, general manager, safety
electronics, Strata, said.

“You can use IP cameras for live viewing of the occupants,
which also helps to identify personnel who have entered the
chamber,” Albinger said. “Typically, gas monitoring is installed
and used to monitor the oxygen and carbon dioxide levels inside
the main compartment and sampling pumps can be used to
evaluate the atmosphere outside the chamber.”

Other conditions within the chamber can be remotely moni-
tored too. “It provides the ability to see the internal parameters
of the chamber such as, relative humidity, pressures and tem-
peratures,” Albinger said. “The monitoring capabilities of this
network are limitless.”

With Wi-Fi access in the refuge, Voice-over-1P devices can be
used to communicate to the surface.

On a routine, day-to-day basis, operators on the surface can
monitor, among other things, the chamber battery charge levels.

“Mines can get a live battery reading and a charge status
from the chamber system without physically going to the lo-
cation,” Albinger said. “Only if the batteries don’t seem to be
charging, or there are other issues noted, will maintenance need
to schedule a visit to the chamber.”

The system also allows for remote monitoring of air condi-
tioners. “With DigitalBRIDGE, mine operators can monitor the
status of the air conditioning units from the surface and verify if
any preventative or routine maintenance is required,” Albinger
said. “This is imperative to ensure that the chambers remain
operationally ready at all times.”

Maust said DigitalBRIDGE can be easily added to legacy sys-
tems. “We can connect not only to a fiber network but also a
leaky feeder system, which is something that is very unique.
Many mines have leaky feeder systems for radio communica-
tions,” he said. “And with the DigitalBRIDGE Plus+ system,
Strata’s PoE leaky feeder offering, mines are able to backhaul
digital information over an existing leaky feeder cable.”

Strata also introduced new automated controls in the new
chamber. “For example, rather than manually monitoring and
adjusting the oxygen levels in the chamber, the chamber will
automatically keep the oxygen levels within the proper range,”
Maust said. “It doesn’t depend on somebody regularly monitor-
ing the levels and making manual adjustments anymore.”

The new design could be optimal for customers with multiple
operations that share sections, or ones that expect to relocate
chambers at some point.

One Solution. One Technology Platform. One Company.

Standardize Communications, Tracking, Atmospheric Monitoring and Collision Avoidance Systems with AMR PEMCO

Several years ago, AMR PEMCO endeavored to
simplify mining operations by standardizing sever-
al previously disparate systems. The result is the
Mine Net™ Mesh (MNM) System’s new suite of
products in a single platform. MNM provides an
emergency communications network, expedited
personnel location for search and rescue efforts,
critical gas & atmospheric monitoring, and colli-
sion avoidance for vehicles and personnel. In addi-
tion, MNM does much more by greatly increasing
productivity during normal day-to-day operations.

The MN-6400 Wireless Nodes (WN’s) create
the system’s infrastructure through a combination
of wireless and/or wired connections and support all
IEEE 802.11b/g security protocols. The WN's can be
used as Wi-Fi “Hot Spots,” or when combined with

MN-6400 Wireless Node
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VOIP Phone

AMR PEMCO'’s VolP telephones, they can be used
as a continuous communications backbone. The
WN'’s further can connect to existing data mediums
such as Fiber Optic, Ethernet, or Wi-Fi to easily and
cost-effectively implement a comprehensive network
throughout the mine. This infrastructure then reports
data back to the Mine Web software platform for
easy monitoring and control at the surface.

As a tracking solution, MNM can provide
continuous or zonal location data, with accuracy
and precision customized to the mine’'s needs.
The system can be used for productivity tracking
and as an emergency location tool. All IP-based
Tags, whether on personnel or mobile equipment,
are continuously monitored. Increased accuracy in
key locations is achieved by the Zone Acquisition

MC-6410-HW Multi-Gas Monitor

Device (ZAD). The ZAD provides detailed location
data within 3-6 ft. (1-2 meters) by using a new and
unique two-way synchronous ranging technology.

AMR PEMCQO'’s Collision Avoidance Protection
System (CAPS) use the same advanced technology
as that used in the ZAD to create precise protective
zone(s) around mobile equipment. Smart Antennae
are installed on the equipment with adequate
line—of-site to the surrounding area. The Smart
Antennae then communicate with other equip-
ment’s Smart Antennae and/or personnel Tags. To
avoid vehicle-to-vehicle and vehicle-to-personnel
collisions, each CAPS detects the signals emitted
by other pieces of equipment and activates the
configured alarms and response systems. Please
see our ad to the left for more details.

AMR PEMCO provides monitoring, control,
communications and electrical solutions. With
an extensive and established distribution net-
work located throughout the United States, AMR
PEMCOQ’s sales team is further augmented by
distributors and agents located in Canada, Mexico,
South Africa, and South America. Please review our
product and service offerings at www.amrpemco.com
and contact us at sales@amrpemco.com.

www.e-mj.com


http://www.amrpemco.com/

MINE RESCUE

Team Profile: Virginia’s Teams Serve All State Mines

Virginia hasn’t had a major mine emer-
gency since 1992. That doesn’t mean the
state’s official mine rescue teams haven’t
been busy. More recently, they've been
doing their part in helping mines stay safe
and economical.

The teams save miners money by playing
a role that otherwise would pose an expense.

Every underground mine in the state
has to have two mine rescue teams. Vir-
ginia Department of Mines, Minerals and
Energy’s (DMME) mine rescue teams can
legally fill that role at any underground
mine in the state.

Such has helped many mines meet
that requirement, according to depart-
ment leadership. “We were fortunate that
we could put federal grants from the Mine
Safety and Health Administration (MSHA)
to such a great service to our coal miners
and other underground miners across Vir-
ginia,” Butch Lambert, deputy director,
DMME, said. “We know it helped ease
a financial burden to several companies.
But, it is also important that it helps our
miners feel safe going to work each day.”

The team serves as primary and sec-
ondary coverage at Lhoist, Virginia's biggest

underground miner-
al mine, the depart-
ment reported.
Members com-
plete approximately
30 hours of training
each month and the
teams are required
to visit and become
familiar with each
mine. “While they
are studying the lay-
out of the mine, they
also serve as a sec-
ond set of eyes on
these operations,”
said Randy Moore,
mine chief, Virginia.
“Sometimes  they
point out issues or
needed improve-
ments an inspector may not always find.”
The teams are comprised of experts
from a number of pertinent fields. “We
chose people that had years of experience
in the mining industry and on company
teams,” Chris Whitt, emergency manager,
DMME, said. “We have a variety of exper-

(Photo: DMME)

DMME’s mine rescue teams can serve as the backup team for mines across the state.
The team trains regularly, is familiar with all the mines in the state, and competes.

tise from engineers to roof specialists and
electricians to firefighters. Each member
brings something unique to the table that
will only make us better in an emergency.”

Many team members also volunteer as
firefighters and emergency responders in
their local communities.

AMR

LET'S PREVENT THIS

AMR PEMCO’s New CAPS System Helps Prevent Collisions

— Significantly Reduces Vehicle-to-Vehicle and Vehicle-to-Personnel Collisions

— New Ranging Technology for Incredible Accuracy — Within 1 Meter at 35MPH

— Modular Design for Vehicles of All Sizes

Including: Haul Trucks, Jumbos, & Scoops, even Pickups and UTV's

— More Cost-Effective than other OEM and Competitive Offerings

— Simple User Interface with Adjustable Warning & Alarm Zones

— Optional Vehicle Braking System Coordination

— Small and lightweight Personnel Tag

WWW.e-mj.com

FOR MORE INFORMATION CONTACT
PHONE: 800.541.5583 ext. 3252
EMAIL: sales@amrpemco.com
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IWT CEO Eric Hansen, right, says the company received the innovation award for
answering a higher calling. (Photo: IWT)

It is also ideal for customers in areas of the world that can
expect to see refuge regulations change in the future. “Russia is
currently looking at their refuge chamber regulations,” Maust said.

Maust stated that the new global chamber is supported by
local distributer partners around the world. “We have represen-
tation in each region to support the customers locally and con-
figure the chambers to meet the applicable regulations.”

Innovative UG Comms Gets Award
During the annual meeting of the Society for Mining, Metallur-
gy and Exploration in February, Innovative Wireless Technology
(IWT) received the Robert E. Murray Innovation Award.

IWT CEO Eric Hansen accepted the award and said it is recogni-
tion that the team serves a higher calling. “The reason we are doing

this is greater than selling products,” he said. “Our hope is that we
continue to work with our customers and our partners in the mining
and mine rescue community to keep making better products that
make mining safer and that make our customers profitable and
successful. If they are successful, we are successful.”

The award was given for IWT’s line of SENTINEL under-
ground networking, communications and tracking solutions,
used on a day-to-day basis for safety and operations and also for
mine rescue responses.

Modular and scalable, SENTINEL is comprised of a series of
small nodes that are deployed in a working section or throughout a
mine that, combined, create a wireless communications network.
It can support wireless voice, text, tracking, atmospheric monitor-
ing, performance metrics, and more, the company reported.

The mine rescue solution is specifically tailored to rapid and
fast deployment, for when seconds count.

Over the years, SENTINEL evolved from a mobile safety
system to a comprehensive, enterprise-level network for un-
derground mining operations. “It started almost as an after-
thought,” Hansen said. “We had this capability we'd developed
for warfighting. After the Sago and Upper Big Branch disasters,
we saw applicability to support the mining industry.”

The solution evolved from military technology to underground
mining technology.

In underground mines, it proved popular, and feedback showed
it could be used for applications beyond just safety and compli-
ance. “The customers wanted a battery-powered solution in their
working sections, so, fairly quickly, we put out the SENTINEL Bat-
tery Mesh Node, and it was really well received,” Hansen said.

A Proven leader in heavy-duty slurry pump manufacturing

Schurco Slurry manufactures heavy duty slurry pumps for mining and
other industries all over the world. Based in Jacksonville, Florida,
Schurco Slurry operates a manufacturing plant with dedicated and
highly trained machinists, mechanics, engineers, and a full customer
support team to deliver their slurry pump products to a wide range of
end users and applications in the mining industry and others.
Schurco Slurry pumps and replacement parts for various other manu-
facturers’ slurry pumps are the industry’s best source for supporting
heavy duty centrifugal slurry pumps in industries like aggregate produc-
tion, frac sand mining, industrial minerals, hard rock mining, mineral
processing, power generation, or any type of slurry pumping application.
Schurco’s goal is to have the lowest total cost of ownership of any slurry
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pump manufacturer on the market today by offering the greatest value
on capital equipment, the highest quality spare and replacement slurry
pump parts and providing unmatched engineering excellence from a
company that only focuses on one product: slurry pumps!

With low lead times and attentive customer service, Schurco Slurry
is one of the few remaining American ultra-heavy-duty slurry pump
manufacturers delivering unmatched quality, engineering expertise
and product value. Schurco is a recognized leader in slurry pump
manufacturing, pump repairs, pump remanufacturing and quality
replacement parts.

Schurco’s History

The company has humble beginnings with its founding in 1975
by Frederick Schur. Today, mines and plants around the world use
Schurco Slurry pumps and spare parts on every continent except
Antarctica. Through their global distribution network Schurco supplies
critical spares for their customers in a timely and expedited manner.
Schurco’s mission is to bring value to their customers through product
availability and cost savings on the highest quality pumps and parts.

www.schurcoslurry.com
9410 Florida Mining Blvd E, Jacksonville, FL 32257 USA
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“More and more our customers started to use this product in a
different way, really in a way it wasn't initially designed to be used,”
he said. “What piqued our interest is that they wanted mobility.”

Ideal was a node that did not require power but had the same
capabilities. “Mobility was a big drive as well as a focus on the
SWaP (Size, Weight and Power) of the Solution,” Hansen said.

Cabled nodes gave rise to mobile battery-powered nodes,
and as SENTINEL evolved so did the ways it could be used,
Hansen said.

History shows one way is in mine rescue.

During his acceptance speech at SME, Hansen spoke about
a mine that had deployed SENTINEL and used it after a roof fall
crushed the limb of a miner. “The roof fall caused an amputa-
tion of the limb, and he was at high risk of bleeding out right
there in the working section,” Hansen said.

The SENTINEL infrastructure survived the fall and “continued
to operate, monitor, and provide communications, tracking and
situational awareness to the dispatcher post-incident,” he said.

A fellow miner at the site of the roof fall made a private, se-
cure call and relayed HIPPA and personal medical information
to the dispatcher.

“The dispatcher was able to look at the situational awareness
display of his screen and immediately start dispatching first aid
resources and EMTs based on which ones were closest,” Hansen
said. “In parallel, as the EMTs approached the location where
the miner was down, the dispatcher was calling 911 and sum-
moning above-ground resources and first responders.”

The SENTINEL-based system gave the dispatcher the visibil-
ity needed to order equipment movements to clear the exit path.

MINE RESCUE

“He was able to free the travel way to quickly get this injured
miner out of the mine as soon as possible,” Hansen said.

Within six minutes, the miner was loaded onto a truck
and being transported out of the mine. “The EMTs on the
truck “were calling in vital life signs during the exit from
the mine,” Hansen said. “For over 10 minutes, those EMTs
were on their networking gear, communicating blood pres-
sure, oxygen level, and heart rate,” he said. “They had unin-
terrupted communications.”

It took 11 minutes to get topside.

“As the paramedics flew in, they were amazed,” Hansen
said. “They had all the information on this injured miner before
they even landed,” he said. “They were shocked that the mine
was able to provide all this information so they could bring all
the first response gear they needed.”

The story illustrates the importance of innovation in under-
ground communication systems, Hansen told E&MJ.

“If they had run a legacy system with a wired backhaul and it
got knocked out with the roof fall, they may not have been able
to respond to the event at the pace that they were,” he said.
Instead, “they had mobile nodes in their working sections. Noth-
ing was interrupted in their service, which was a game changer
for their response.”

The story also speaks to the higher calling of the company.
“These types of events don't just affect the mine operation, they
affect families, they affect kids and spouses,” Hansen said. “It
still to this day chokes me up when | think about it. Positive-
ly impacting lives, families, kids, grandkids and spouses, that
makes it all worthwhile.”

Unmatched price, service, and attention to detail. Since 1975
Schurco has been a driving force in the pumping industry.

SCHURCO
SLURRY

Q Slurry Pumps for Hard
OS50 Rock Mining

Manufacturing pumps and parts to be
@ installed wherever solids are pumped
, all over the world.

o

Made in the USA

Serving global mining, processing,
and general industry with reliable
pumps, parts and service. Engineered,
Built, and Tested in the USA.

Satisfaction

Guaranteed.

Call Us for more info

9410 Florida Mining Boulevard East
Jacksonwville, Florida 32257

(904)356-6840

sales@schurcoslurry.com
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COMPANY PROFILE-PAID ADVERTISEMENT

CR extends range to meet market demands

CR has a leading range of Productivity
Defining Technology across three cate-
gories: Surface Mining, Digital and Wear
Protection and Processing. Their prod-
ucts include cast lip systems, dragline
buckets, ground engaging tools (G.E.T)
and lock systems, dragline rigging and
locks, Titan 3330™ load haul opti-
mization, conveyor accessories, stone
dusting systems, and plate block and
wear materials.

With an innovative design approach
and a commitment to high-quality and
reliable mining products, CR is a lead-
er in engineering innovation and the
manufacturer of productivity-enhancing
mining equipment and software.

Continually pushing the limits of
their capabilities and technology, CR is
proud to announce the release of their
DecaEdge (DE2553) Cast Lip System.
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DecaEdge - Proven
Innovation

The DecaEdge system has been deliver-
ing productivity outcomes for our cus-
tomers for over 5 years. The DecaEdge
(DE2559) cast lip launched in 2015 and
was a world-first innovation, followed by
the DecaEdge (DE2566) in 2017. With
over 154,000 combined operating hours
and counting, the DecaEdge lips can
last for up to 25,000 operating hours
with no major rebuilds, resulting in over
a 33% reduction in total cost of owner-
ship of the lip and G.E.T system.

A recent case study involved a
WA1200-6 wheel loader that featured
a DecaEdge cast lip. The customer
reported 5-year maintenance-free mile-
stone using the DecaEdge product. This
delivered improved machine availabili-
ty, increased productivity and personal

availability and significantly improved
safety on site.

The DecakEdge eliminates weld
on components for safer and simpler
maintenance, using plane alignment
of the G.E.T, spade angle optimization
and optimized material placement, the
DecaEdge removes outdated plate lip
features to further increase productivity.

The DecakEdge have specifically
designed teeth and shrouds that mean
every time G.E.T is replaced the under-
side wear package is refreshed, simplify-
ing your maintenance process and reduc-
ing the demand on maintenance teams.

DecaEdge Range Extension

The DecaEdge (DE2553) is due for
public release in December 2020 and
will further complement the DecaEdge
range to suit Large Mining Wheel Loader
buckets with capacities between 14
and 20ms. Anticipated to uphold the
durability and maintenance savings ben-
efits experienced with current DecaEdge
range, CR is excited to broaden the
range of this revolutionary technology.

If you want to reduce your Total Cost of
Ownership by up to 33%, then contact
CR today to find out more.
www.crmining.com

www.e-mj.com
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LARGE WHEEL LOADERS FOR MINING

5 ATTU

placement to reduce total cost of ownership by
over 33%.

difficult to maintain wear
packages are no longer
required

See how CR Mining can help reduce down time c
and raise productivity. Visit us at:

www.CRmining.com ' !
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SLURRY PUMPS

Slurry Pumps: Picking the Best Type

for the Task

From motor size and pump speed to wear life and operating costs, an imposing array of
choices face a buyer intent on reaching and maintaining optimum pump performance.
Here are some tips from experts.

By Russell A. Carter, Contributing Editor

Slurry pumps are essential for moving
hard-to-handle, high solids-content flu-
ids and sludge, and annual demand for
these pumps reflects just one aspect of

the significant space they occupy in sev-
eral industry sectors. The global market for
all types of slurry pumps is estimated at
well more than a billion dollars each year,

GIW Industries’ TBC-92 slurry pump is the heavyweight king of the mining industry, according to the company,
weighing roughly the same as a loaded medium-range, twin-engine commercial airliner.
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and although those sales represent only a
single-digit portion of overall pump sales,
slurry pumping costs take up a lot of space
in mining’s collective energy budget. Pro-
cess equipment supplier Metso estimates
that slurry pumps account for only about
5% of centrifugal pumps — the most com-
mon type used for this purpose — installed
throughout the mining industry, yet this
small segment represents up to 80% of the
industry’s total operational pumping costs.

The space they physically inhabit in a
mining operation is typically harsh — at
the bottom of a sump, a mill or thicken-
er-underflow discharge point, or serving a
pipeline carrying abrasive ore or tailings.
Their duty cycles range from continuous
to sporadic depending on the application,
often with highly variable flow rates and
particle sizes. Internal wear can be se-
vere in some applications, with as much
as 2 mm of material a day disappearing
from crucial component surfaces. Due
to the increased probability of high wear
rates from the materials being transport-
ed, pump builders add thicker, heavier
components and/or internal liners, mak-
ing slurry models larger and heavier than
their water-pump brethren.

The wide range of pump-performance
requirements encountered at thousands
of mine, mill and other industrial sites
requires an equally wide variety of pump
types, sizes and mounting configurations.
Two recent product introductions illus-
trate the range of available choices.

Going Big, Going Mohile

Late last year GIW Industries announced
that it had developed the TBC-92 slurry
pump specifically for use in oil sands op-
erations. Named for its 92-in.-diam (234
cm) impeller, GIW claims the TBC-92 is
the largest and heaviest slurry pump avail-
able in the mining industry. GIW also noted

www.e-mj.com



that installation of the TBC-92 marks an
important company milestone: it now has
pumps in service at all operating Canadian
oil sands hydrotransport applications.
Overall, GIW’s TBC line comprises a se-
ries of horizontal, high-pressure, end-suc-
tion centrifugal pumps with a conventional
single-wall design in which the pressure
load against the shell is transferred to
non-wearing side plates, which are held
together by large tie bolts to ensure safe-
ty. TBC pumps components include abra-
sion-resistant white iron, ductile iron and
special alloys to match duty requirements.
Alternative wear liner materials such as
urethane and neoprene are also available.
The company said the TBC-92 retains
the best features of models that preceded
it, including many elements from the TBC-
84 Super Pump, and has features from

GIW’s MDX product line. “This pump incor-
porates lessons learned over the years from
operating in the oil sands, and features our
latest hydraulic and wear technologies,”
GIW Business Development Manager Mol-
lie Timmerman said. “Because this is the
heaviest TBC pump we have ever designed,
particular attention was given to maintain-
ability, as well as material selection and
construction of the pressure-containing
components.”

The TBC-92 weighs about 209,000 Ib
(95,000 kg) — roughly equivalent, said
GIW, to a fully-loaded Airbus A321 air-
liner — with a casing that alone weighs
34,000 Ib (15,400 kg). For ease of main-
tenance, customers are provided with cus-
tom-lifting devices to facilitate safe removal
and installation of wear components. The
pump also features a long-lasting suction
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liner that can be adjusted without shutting
the pump down, according to the company.

At the other end of the size and porta-
bility scale, Gorman-Rupp’s transportable
SludgeKat self-priming, positive displace-
ment hydraulic piston pump is designed
for convenient pumping of sludges and
slurries from clarifying pits, wastewater
treatment, mud pumping, environmental
cleanup and similar applications.

The SludgeKat has 4-in. (100-mm) suc-
tion and discharge ports and is capable of
flows up to 226 gpm (14.3 Ips) and heads
up to 390 ft (118.9 m). Depending on the
product being pumped, SludgeKat can pass
up to 2.4-in.-diam solids without damaging
or clogging the pump. Units are equipped
with Kohler Tier IV diesel engines.

Each SludgeKat comes standard with a
wheel kit. The pump end frame is mount-

Designing for Durability

A rule of thumb when selecting a slurry
pump is to look for the most robust pump,
in terms of performance, wear resistance,
power and maintainability, that falls with-
in the service class rating for the type of
material being pumped. Even that simple
process can be complicated when special
circumstances arise, such as unusually
high mechanical wear experienced in a
specific application, or intermittent oper-
ation rather than steady running. Pump
manufacturers generally have vast knowl-
edge of what works and what doesn’t un-
der many conditions, and they incorpo-
rate the features that do work into their
latest designs. For example:

FLSmidth Minerals expanded its line of
Krebs millMAX slurry pumps with the intro-
duction of the millIMAX-e, which features a
unique wear-ring design that the company
claims solves grinding and recirculation
problems within the pump by maintaining
clearances between the impeller and the
suction side. By maintaining the design
performance without increasing the speed,
the wear ring extends the life of all wet end
parts and reduces power consumption.

The millMAX-e model is unlined and
offers a compact, space-saving exterior
design aimed at reducing capital and re-
placement costs as well as motor-power
requirements. However, according to the
company, millMAX-e’s power frame uses
the same bearing and shaft components
as the equivalent millMAX power frames
and is capable of handling applications
requiring high speed and power. The
millMAX-e is equipped with the patented

Krebs pump belt tensioning system that
allows users to quickly change out v-belts
without having to realign the sheaves.
Tsurumi Manufacturing’s entries in the
mining-class slurry pump market include
its GPN and GSD series, rated at motor
outputs of 7.5-50 hp (5.5-75 kW) kW and
50-100 hp (37-75 kW), respectively. Both
series comprise submersible three-phase,
high head and high volume heavy-duty
slurry pumps driven by a four-pole motor.
They are equipped with high-chromium
cast iron agitators that the company said
assist in smooth handling of settled ma-
terials. Motors are enclosed by a water
jacket that assures efficient cooling even
when the motor is exposed to air. Pumps
in this series incorporate seal pressure re-
lief ports that prevent pumping pressure
from affecting the shaft seal.
Finland-based Flowrox's heavy-duty
CF-S horizontal centrifugal pump is the
first in a series of centrifugal pumps to be

introduced by the company and capable
of continuously pumping highly abrasive
and dense slurries. The company said the
new pump can provide flows from as low
as 2.3 m3/h to more than 4,000 m3h at
heads exceeding 76 m. The pump’s split-
case design is claimed to provide a good
balance between efficiency and wear, and
models are available with a range of liner
material options. The pump is compatible
with Flowrox’s Digital Services platform, a
customized IloT-based process data col-
lection and analysis system.

MBH Pumps unveiled the Ni-Hard se-
ries submersible slurry pumps, designed
and built to pump slurries containing
abrasive solids up to 65% by weight.
These heavy-duty pumps, according to
the supplier, are equipped with an exter-
nal agitator that breaks settled or com-
pacted solids, while its adaptive spiral
plate technology delivers higher pumping
with less energy consumption.

FLSmidth’s Krebs millMAX-e pumps are designed to save space and reduce motor-power requirements by up to

30% without compromising performance.

www.e-mj.com
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ed to a 52-gallon (197-1) fuel tank base
and offers a full-load run time of 25.5
hours. The pump end frame can be de-
tached from the unit and when connected
to optional 150-ft (46-m) hoses, provides
increased portability around the job site.
In the space between these two very
different pump solutions lies an array of
conventional horizontal and vertical cen-
trifugal models, submersibles and other
types offering a wide range of performance
characteristics that can be applied to spe-
cific slurry pumping requirements (see
sidebar). It's not uncommon to find that a
pump intended primarily for one applica-
tion can perform well in a different role.
For instance, an iron ore mine in the
Northern Cape of South Africa reportedly
benefitted from the versatility of a Grindex
Bravo 800 pump — a submersible mod-
el that, in this case, was dry-installed by
pump distributor Integrated Pump Tech-
nology to improve slurry flow by acting as
a booster, mounted on the wall of one of
the mine’s settling-pond dams. An exist-
ing pump had failed due to extreme wear
from the heavy sedimentation level in the
pond. In the new setup, a submerged unit
pumps slurry from the pond over a distance

of about 30 m at a head of 8
m to 10 m to the Bravo 800
mounted on the dam wall. The
Bravo 800 provided the wear
resistance required by the ap-
plication, and at a rated output
of 45 kW and shaft speed of
1,475 rpm, can output almost
100 I/s in this application.
Pumps, unsurprisingly,
can also fail to perform ad-
equately if specified or in-
stalled incorrectly. Tsurumi
America, which makes and
markets a full line of light,
medium and heavy-duty sub-
mersible slurry and waste-
water pumps, reported ear-
lier this year on a situation
that involved both problems: One of
the largest gold mining operations in
Nevada was experiencing unplanned
retention-pond pump breakdowns that
cost the mine an average of $40,000 to
$50,000 each in lost production, and
repairs usually only lasted about three
months or less. The mine attributed the
frequent breakdowns to faulty repairs and
brought in Tech-Flow, a nearby Tsurumi

COMPANY PROFILE-PAID ADVERTISEMENT

IWT Provides the System When Being Heard is Critical

IWT’s SENTINEL™ Mine Rescue System
enables a breakthrough in Mine Emergency
Operations by dramatically accelerating
advancement times, improving team safety,
and eliminating miscommunication.

Replacing legacy sound-powered or walk-
ie-talkie handsets, the system enables con-
stant communication among the exploration
team members, the briefing officer, and the
Command Center.

Small, lightweight, rapidly deployable
Portable Mesh Nodes (PMNs) are the heart of
the system, acting as repeaters that establish
a robust wireless network. The mesh nodes
join the network automatically — no IP address
needed. Just turn them on and go. Scale the
system from inby the Fresh Air Base all the way
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to the surface Command Center by dropping
PMNs outby as the Fresh Air Base advances.
Handsets provide crystal clear voice for
anyone on the network. Speaker mics, single
or dual muff headsets, and direct connection
to the SCBA facemask are options to facilitate
communications. Furthermore, all commu-
nication is encrypted to maintain security.
Handsets are also tracked by the system.

INTEGRATED INNOVATION

Besides significantly improving communica-

tions, the all-digital network enables new

capabilities that further improve safety and
accelerate mine rescue operations.

e Teams can be tracked and viewed on a
laptop dispatch station as they approach
the Fresh Air Base or are exiting the mine.

e Gas readings from the spotters can
be viewed at the Fresh Air Base and/or
Command Center as they are continuous-
ly streamed wirelessly over the network.

e Wireless Gas Monitors can be deployed
in already-explored areas to monitor for
fires and notify the Fresh Air Base and/or
Command Center.

e A fiber backbone can be integrated into
the system for redundancy and to provide
a high speed connection for live video.

e Personnel on the surface can look at the
mine map and view exploration results as
they are logged.

e Underground personnel can receive in-
structions from the Command Center on
where to go next.

The highly portable Gorman-Rupp SludgeKat pump can handle slurries
and sludges containing objects up to almost 2.5 in. diam, and can run for
more than 24 hours on a full fuel tank.

Pump distributor and equipment service
company, to handle future repairs and
also conduct a site study to determine if
the overall performance of the mine’s sub-
mersible pumps could be improved.

Jace Church, territory sales manager
at Tech-Flow, said, “We found the original
pumps were not properly installed because
they were mounted too high out of the wa-
ter. This caused air bubbles to enter the

The IWT SENTINEL™ Mine Rescue
Communication System revolutionizes oper-
ational procedures and offers a significantly
expanded functional capability that teams can
utilize to work faster with greater safety.
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pump, leading to cavitation, which led to
the pumps breaking down. They were also
using municipal pumps that are typically
used in wastewater applications, so they
were not entirely suited for this purpose.”

The mining company chose to replace
the existing pump with one designed for
the application, in this case Tsurumi’'s GSZ-
150 electric submersible. The duty cycle is
intermittent — between 75%-90% — and
operates at 110-120 ft of head, pumping
2,200-2,600 gpm. “They are pushing a
year and a half now with no issues, which
correlates a lot with properly submerging
the pumps,” Church explained.

The combination of a large selection of
pump models and the capability of many
of those models to solve a variety of pump-
ing problems might make it seem easy to
choose an optimal unit for a given appli-
cation. However, concerns about long-term
maintenance costs, liner or wear-part in-
terchangeability for maximum life, and op-
tions for minimizing energy consumption
can muddy the waters. Further complicat-
ing the selection process are other factors
that need to be considered — not just a
pump’s performance characteristics, but
also sump sizing, piping specs and the

www.e-mj.com

properties of other components associated
with a mill's process-flow setup.

Look Beyond the Pump

The industry’s continuous drive to in-
crease production from existing assets
makes it important to view a mill’'s pump
systems as one part of a much larger pic-
ture. In a recent blog post, Metso’s head
of pump product management and mar-
keting, Chris Wyper, outlined some im-
portant points to consider about pumps
when aiming for plant-wide production
increases. Among his recommendations:
Ensure motor power availability: “A
well-designed plant has enough power
allocated to mill pumps. Pumps typically
operate on variable speed drives, mean-
ing there are many process variables
affecting speed and, finally, the power
draw. It is a good idea to look at SCADA
data on historical power drawn to better
estimate the amount of power that would
be available for tonnage increases. Rather
than using engineering data sheets that
are somewhat oversimplified, it is benefi-
cial to use a point cloud type plot showing
flow and pump pressure as a function of
time. This information makes it possible
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to determine the optimal size of all the
pumps and cyclones for the plant.”
Consider gearbox cooling at higher pow-
er: “As pump duty is increased, it usu-
ally also increases the power transmitted
through the gearbox. This means that the
amount of heat increases as well: a gear-
box that is sized marginally for air to air
cooling may overheat with higher contin-
uous duty. Consideration must be given
to the cooling capacity of the lubrication
system, particularly at higher ambient
temperatures and altitudes.”

Ensure gland seal water pressure at higher
heads: “The pump gland seal water system
should be sized so as to be able to deliv-
er a constant flow of gland water under all
operational conditions. This applies to the
pump duty, including any increase in head
due to tonnage increases. It should also be
checked that the gland seal water system is
adequate when other demands are placed
on it, such as hose downs or flushing.”
Take a close look at pipe sizing: “If you
double the speed, the rate of material loss
increases 16-fold and the rate of abrasive
wear on the surface is approximately pro-
portional to the fourth power of velocity. If
there is a significant increase in input, it

SCUE SYSTEM

en Every Second Counts.

TINEL™ Mine Rescue System
accelerates advancement times
s team safety with features such as:

Reliable, wireless technology

Fast, easy deployment

Continuous communication

Real-time tracking

No need to relay messages

Spotter data transmitted over
the network

Communication when it matters most.
Innovative Wireless Technologies, Inc.

iwtwireless.com
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is necessary to consider whether the pipe
sizing is optimal. The right size allows
friction losses and wear to be minimized.
Of course, if there is a large variation in
flow, then minimum velocity to prevent
settling should be examined.”

Prepare for crash stops by calculating
floor sumps: “In the case of a plant crash-
stop, prepare for the maximum inflow
based on calculations on the live volume
of floor sumps. This may include the mill
static overflow and any dump valves to
empty pipes and sumps. If sump size is
increased or the mill volume changed,
then the sumps may be undersized. In this
case, the existing sumps can be deepened
or enlarged, to deal with the volume, or
then additional sumps created. Typically,
mill sumps should be separated from the
other sumps in the plant due to the possi-
bility of mill balls entering the sump.”

Expanding Future Options

As industry-wide figures indicate, slurry
pumping can serve as a prime example
of purchased capital equipment where
operating and maintenance (O&M) costs
rapidly eclipse the initial procurement
cost. A myopic view of TOC (Total Cost of

Paus - Robust underground

Emsbiiren, June 2019 - Always delivering the best
solution for customers, no matter how demanding or
individual the requirements may be, that is the core of
“...the people who care”. Founded by Hermann Paus
in 1968 as a family business for special vehicles,
Hermann Paus Maschinenfabrik is today under the
management of Franz-Josef and Wolfgang Paus. In
Emsland (Northern Germany), the company produces
customized quality vehicle and machine solutions for
elevator technology, construction machinery, industri-
al vehicles and especially for mining and tunnelling.

Active dialogue is cultivated with industry
experts and customers. This is the only way to
achieve successful solutions for customers with
professionalism, experience and innovative strength
that meet the requirements of quality, environmental
friendliness, compressive strength, safety and effi-
ciency. Many national and international well-known
customers and dealers belong to the customer base.
In order to remain true to the claim “the people who
care...”, Paus works every day anew on fulfilling the
most different customer requirements.

The mining industry requires machines and
vehicles with their many extreme conditions to meet
particularly high requirements in terms of reliability
and safety. With the “Made in Germany” quality
promise, Paus builds individual and tailor-made
mining and tunnelling machines. With industrial pro-
duction processes, on the one hand the production of
the basic assemblies is ensured in consistently high
quality, on the other hand, suitable vehicle solutions
for customer-defined tasks can be supplied from
these basic modules. This means that consistent,
high quality is already part of the production process.

The Universa 40/50 series and the MinCa series
are designed as vehicle platforms. The quick-change
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Ownership) factors when selecting a
pump can result in a variety of bad
outcomes ranging from the need to
prematurely replace an inadequate
unit, to sky-high maintenance costs
and production losses from un-
scheduled downtime. Conversely,
pump OEMs and aftermarket suppli-
ers are increasingly cognizant that
their customers can’t always predict
future events and consequently are
expanding their product and ser-
vices portfolios to provide affordable
options when mining conditions,
maintenance resources or technolo-
gy changes occur over time.

Understanding the differences
in industry-sector preferences and
practices is important for a pump suppli-
er in order to tailor its offerings to provide
maximum value to the customer, accord-
ing to pumpmaker Schurco Slurry’s vice
president of engineering, Will Pierce, who
told E&MJ that hard rock and coal oper-
ators, for example, typically might take
different approaches to pump mainten-
ance — and for good reasons.

He explained that even though ba-
sic pump maintenance procedures —

COMPANY PROFILE-PAID ADVERTISEMENT

system on Universa vehicles allows easy, safe con-
figuration of various bodies on the base platform.
Depending on the tasks required, whether concrete
mixer, maintenance vehicle with workshop, scissor
|ift table or tyre changer, the Universa multi-purpose
utility vehicles from Paus meet underground mining
requirements flexibly, efficiently and reliably.

The MinCa 18A is also a multi-purpose utility
vehicle offered by Paus with a range of different
“superstructures”. The range extends from config-
uration as a transporter for personnel or material,
as a fire brigade emergency vehicle to ambulance
equipment and combinations of superstructures. But
that’s not all, more options are available on request!

The smaller MinCa 5.1 is very well adapted to
the narrow conditions not only for applications in nar-
row underground mining/tunnelling (e.g. Narrow Vein
Mining). It can be configured for five miners as an
equipment variant “passenger transporter” and still
has room for the equipment. With its all-wheel drive
it is perfect for use on difficult roads. The MinCa 5.1
offers more stability, has a small turning circle with
various wheel steering systems and low maintenance
safety with oil-immersed multi-disc brakes. An agile
vehicle that is also available in a hybrid version.

Brand new: At Bauma 2019 PAUS presented,
after intensive tests, the latest generation of the
electrically driven MinCa 5.1 E with improved bat-
tery technology and proven NMC technology. In the
factory-made delivery, the battery capacity amounts
to 50 kW/h and is sufficient for up to 8 hours. The
battery pack finds its place in the rear. The capacity
“under the hood” can optionally be extended with a
further 50 kW/h.

Explosion-protected vehicles, such as those used
in coal mining, represent the top class when it comes

The Schurco slurry pump shown here feeds a cyclone, an
application that requires precise and reliable pump performance.

checking clearances, adjusting the im-
peller, inspecting the seal or packing
for damage or leaks and ensuring proper
lubrication — will always be similar in
both hard rock and coal, the specific ap-
plication dictates the frequency of pre-
ventive maintenance checkups.

“Heavy media separation is probably
one of the highest wear applications in
coal, and we would recommend check-
ing a pump, depending on the tonnage

to the design requirements of underground mining
vehicles. They must ensure reliable protection for
the operator and are naturally part of the product
portfolio of Hermann Paus Maschinenfabrik GmbH.

Some guidelines demand that the engine tem-
peratures of explosion-protected vehicles must not
exceed 150°C. Optionally, an extended cooling
system is available, which, depending on the ver-
sion, cools the exhaust gases to only 70°C. The
cooling system can also be used as a cooling sys-
tem. Additional flame arresters on the exhaust and
air intake lines as well as encapsulated electrical
components (display, battery, headlights, switches,
etc.) also ensure greater safety. Paus integrates gas
sensors into its vehicles to give a warning signal if
defined gas concentrations are exceeded.

Furthermore, all Paus underground vehicles
are explicitly designed and built for underground
mining / tunnel work - they are not adapted road
vehicles - advantage: considerably less mainte-
nance than vehicles with conventional drives, longer
durability and higher efficiency. The Paus vehicle
portfolio also includes LHD, dumper, scaler, grader
and rock crusher solutions. Other special vehicles
are available on request. All complemented by a
worldwide, permanently professionally trained dealer
and service network.

Further information on the Paus product range can
be found at www.paus.de.
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being moved and hours of operation of
course, every 1,000 hours. Yet there are
gold mines in Nevada and Alaska that
have a wet-end maintenance interval of
500 hours. They go in at 450 hours and
tear everything out, because they know if
they wait until 550 hours, they've got a
shelled-out pump and it's now an emer-
gency situation.”

The two mining sectors also can differ
in how they collect, analyze and act on
pump operational data for maintenance
planning. “Most coal prep plants have PLC
integration with the equipment, but they
often have fewer data inputs than large
hard rock plants, which may additionally
monitor pumps for vibration, pressure and
flow. Those plants are set up to monitor
trends and can proactively plan for mainte-
nance based on trend data,” Pierce noted.

The differences also can apply to how
pump maintenance is performed. “Gen-
erally, hard rock operations won’t send
pumps out for repairs. They usually have
well-staffed maintenance departments
and their own shops,” said Pierce. This
provides an opportunity for suppliers to
offer maintenance kits, which Pierce ex-
plained are “a type of a vendor-managed

NEW

100%
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pattery power
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maintenance program that the mine
operator executes. We manage the Kkit,
making sure it always has every part in
it that the end user might need to per-
form any repair on the pump. When they
perform a repair, if there are 30 parts in
the repair kit, they might only consume
seven on that repair. We will audit those
kits and replenish the parts that are con-
sumed so that any time a maintenance
department would need to perform a re-
pair, their kits are always fully stocked.”
He continued: “Some coal plants that
we work with have a different philosophy
for managing pump maintenance. They
keep a spare pump on hand. When they
have a pump problem, their crew removes
all ancillary equipment from the unit that'’s
being replaced, installs that equipment on
the spare pump, and puts the spare on-
line. With the worn pump out of service,
they can perform the maintenance in a
workshop on site or send it out to the man-
ufacturer or a third-party shop.”
Manufacturers are also looking at ways
to incorporate more performance flexibili-
ty into their pump models and ease some
of the concerns associated with necessary
pump modifications. “For example, we are

EPAUS

Paus MinCa 5.1
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developing a line of pumps designed with
a solid casing with replaceable all-met-
al, liner-like elements. The metallurgy
for these wear components is a novel
enhancement to the proven 27%-28%
chrome white iron that the industry has
used for decades. We have hard rock cus-
tomers that started with rubber liners 20
years ago, now they're in a different ore
deposit at the same mine and the material
is sharper or has different abrasive charac-
teristics and the rubber isn’t lasting. With
the shell we've developed, they’re able to
convert to a completely metal lined pump
without major impact to the overall instal-
lation through using backward compatible
adapter plates,” Pierce explained.

The new design also offers Shurco’s
coal clients notable benefits: “Our coal
customers almost always use metal-lined
pumps, but the industry is very price-sen-
sitive right now, so this new development
doesn’t have the traditional massive duc-
tile iron outer shell and metal liner — in-
stead, it has replaceable metal wear com-
ponents. There's no quality compromise
on the pump’s internal components, no
change in wear or hydraulic performance.
It's just a lower-cost alternative.”

mission

is specially designed for use in mining and tunnelling.

50 years of experience are available for your individual and efficient solution.
Showing their advantages when conditions are most difficult.

You can count on them.
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JENNMAR

We are a diversified manufacturer and services provider
that sets standards in terms of quality and safety for our
stakeholders. Our mission is total customer support and
satisfaction. JENNMAR is a global leader in ground support

JENNMAR and its brand of affiliates continues to grow,
but our focus will always be on the customer. We feel it is
essential to develop a close working relationship with every
customer so we can understand their unique challenges and
ensure superior customer service. Our commitment to the
customer is guided by three words; SAFETY, SERVICE, and
INNOVATION. It's these words that form the foundation of
our business. It's who we are.

Upcoming Projects:

JENNMAR has completed its feasibility study concerning
ground support to the Canadian market place and antic-
ipates having its first production facility operational by
March 31, 2021. JENNMAR Canada will be bringing its
full portfolio of ground support options to the Canadian
market place.
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used in underground mining. JENNMAR utilizes stamping,
forging, and roll forming primarily to manufacture. In addi-
tion to our strategically located manufacturing facilities our
brands include:

JM Steel, affiliate of JENNMAR will be expanding
its footprint substantially over the next two years. Steel
Dynamics, Inc. (SDI) has invited us to be part of their new-
est flat roll steel mill located in Sinton, Texas; just outside
of Corpus Christi. The new mill will target an estimated 27
million tons of regional market place driven by manufactur-
ing, automotive, construction, transportation, and energy
markets. The new Sinton mill will have an estimated annual
capacity of 3.0 million tons, and boast “Next Generation”
electric - arc- furnace (EAF) technology.

JM Steel will have the largest, most capable slitter in the
United States. The plant and the slitter will be operational
by June 30th, 2021.

For more information visit our company website;
www.jennmar.com and our affiliate  websites
www.xcaltools.com and www.xcalindustries.com.
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REBUILDING AMERICA’'S INFRASTRUCTURE

JENNMAR has been the innovative leader in ground control for the mining industry for more than
forty years. Over the past decade, our growth has led us to structural support in tunneling and civil
construction projects, implementing the same vigor and detailed processes. Our JENNMAR Civil
arch systems, lattice girders, and liner plates, as well as other products are made in the U.S.A.

S

JENNMAR

CIVIL

559 WARDELL INDUSTRIAL PARK RD., CEDAR BLUFF, VA 24609 o C: 740-508-2316
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Management Systems for Future Fleets

Autonomy is a powerful tool for driving productivity and efficiency in mine fleets and, if done
right, can offer substantial cost reductions. E&MJ explores the path from FMS to AHS.

By Carly Leonida, European Editor

Advances in GPS, wireless communica-
tions and cloud computing have great-
ly contributed to the evolution of fleet
management system (FMS) capabilities
in recent years. Through these and other
correlative technologies, today’'s FMSs
can deliver greater accuracy, speed and
data security, which translate into in-
creased productivity, higher profits and
fewer infrastructure-related overheads
for mine operators.

Greg Lanz, vice president for busi-
ness development at Modular Mining,
explained to E&MJ: “Another significant
factor in FMS improvements is the pro-
liferation of automation. Mines leveraging
this technology are better able to reduce or
eliminate human error, increase predict-
ability within workflows, and decrease the
frequency of personnel working in extreme
conditions or hazardous environments.

“At present, utilization of automated
technologies varies across the indus-
try. At opposite ends of the spectrum
are mines with little to no automation,
and mines operating fully autonomous
truck fleets. Situated between the two

extremes are those using semiautomat-
ed and operator-assist technologies.”

The majority of open-pit mines glob-
ally use an FMS — DISPATCH, Wencom-
ine and MineStar are just a few examples
(there are many more available on the
market). These are geared primarily to-
wards the optimization of manned vehicle
fleets, and many offer remote operation
or semi-autonomous functions for equip-
ment like dozers, drills and excavators.

Haulage is currently the only part of
the load and haul process that can be
fully automated and to run a truck fleet,
or part of one, autonomously requires
an autonomous haulage system (AHS).
Currently, there are three commercial-
ly available, with more in the pipeline.
Caterpillar (Command for Hauling) and
Komatsu (FrontRunner) are the leaders
with solutions primarily targeted at their
own fleets, the Cat AHS has been de-
ployed on to Komatsu 930E trucks, too.
Combined, these OEMs have deployed
more than 400 autonomous trucks.

Hot on their heels is ASI Mining with
its Mobius third-party OEM agnostic

Wenco is working with Hitachi Construction Machinery to design solutions that comply with ANSI/ISA-95 and ISO

standards for autonomous interoperability. (Photo: Wenco)
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solution. Hitachi Construction Machin-
ery (HCM) and Wenco Mining Systems
are currently installing their first com-
mercial scale AHS at Whitehaven's
Maules Creek mine in Australia follow-
ing a proof-of-concept trial at Meandu
in Queensland, and BELAZ also has
AHS trials ongoing.

It's hard to beat the cost and effi-
ciency improvements that AHSs can
offer but, despite nearly 35 years of re-
search and testing into their operation
(the precursor to AHS was a multi-truck
deployment in the USA in the 1970s
prior to GPS being widely available),
commercial-scale deployments are still
relatively thin on the ground. Fewer still
are mines that are getting the full ben-
efit from their investment in these tech-
nologies. Success with an autonomous
fleet requires far more than just new
software and hardware; a full transfor-
mation is required from mine planning
to company culture with commitment at
every level of the business, and change
on this scale can be off putting, daunt-
ing even, for some companies.

But, until we get to grips with AHS
usage and learn to optimize their perfor-
mance, it will be difficult to expand full
autonomy to other parts of the mine,
particularly equipment with more com-
plex roles, and incorporate them into
otherwise autonomous operations.

Interest is Growing

As markets become tougher and mines
more expensive to build and run, it's
likely that mining companies will look
increasingly to autonomy as a way of
driving efficiency and productivity in
their operations.

It has been nearly 15 years since the
first commercial deployment of an AHS
— Komatsu’s FrontRunner at Codelco’s
Gabriela Mistrel operation in Chile —
and, since then, our experience and un-
derstanding of the technology, as well
as its capabilities and limitations, have
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advanced significantly; to the point
where some mining companies are now
leveraging it to achieve nearly a 30%
reduction in hourly operating costs.

The success of companies such as
Fortescue Metals Group, Rio Tinto and
BHP with AHSs is spurring others on to
evaluate autonomous haulage for their
own operations.

While the largest and most success-
ful AHS implementations are currently
at iron ore operations in Australia’s Pil-
bara, many oil sands operations are now
looking into converting their manned
fleets to autonomous operation too.
Suncor Energy (Calgary, Alberta) spear-
headed the use of autonomous haulage
in the oil sands in 2018 with its phased
implementation of the FrontRunner
AHS, set to roll out over six years across
multiple sites. Ukrainian iron-ore pro-
ducer, Ferrexpo, announced an installa-
tion in late 2019. Teck’s Highland Valley
Copper operation in Canada is trialing
autonomous haulage, and so is Barrick
at its Arturo JV in Nevada. Whitehaven'’s
Maules Creek mine in New South Wales
will be the first coal operation to run an
AHS once its new HCM-Wenco system is
fully operational, and Newmont recently
approved an investment for Boddington
in Western Australia.

And there are other indicators that
more mines are readying themselves
for autonomous haulage too. In March,
Boliden announced the installation of
Modular Mining’s DISPATCH FMS at its
Kevitsa mine in Finland, citing future
integration with Komatsu’s FrontRunner
AHS as a key influencer in the buying
decision.

William Nassauer, manager for AHS
Product Strategy at Komatsu, explains:
“Komatsu has seen a 50% year-on-year
increase in tons moved by our autono-
mous fleets over the last six years. The
quantity and seriousness of inquiries
that we are fielding have escalated as
well and, early indications are that the
upward trend will continue in the short-
term despite current economic hard-
ships. There are many who believe that
demand for autonomous technologies
will strengthen as mining corporations
look to manage the risks of deploying
a large workforce in the aftermath of a
global pandemic.”

Many mining companies are now
planning new mines in a way that will
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An AHS in action. This one was delivered by Modular Mining and Komatsu. (Photo: Komatsu)

allow autonomous haulage to be used
from day one too.

“This is a much easier path than
the conversion of an existing mine with
manned trucks,” said Andrew Pyne, CEO
at Wenco. “Making the transition from
operators in trucks to an autonomous
fleet is very challenging. Many mining
companies have completed economic
and engineering evaluations required to
potentially migrate their operations to-
ward autonomous haulage. There are,
however, significant barriers to adoption
and, in some cases, it's unachievable
due to technological barriers, barriers in
terms of the social impact of job losses,
supplier and engineering challenges,
and of course the CAPEX requirements
to make the transition. This is why the
adoption rate has been quite slow.”

The Interoperabhility Challenge
One of those barriers is the prevalence
of mixed OEM fleets on many mine sites
and the use of different operational
technologies including FMSs. Many of
these OT systems must be replaced as
they aren’t interoperable with current
AHSs and, likewise, the trucks.
According to the 2019 report “Ac-
cessing the Fast and Furious Pace of
Autonomy to Transform Mining” by
Clareo and TWIN, interoperability and
open architecture will be key in allowing
more widespread adoption of autonomy
in mining and, ultimately, to the cre-
ation of the fully autonomous mine site.

“An open and interoperable tech-
nology system is one whose interfaces
are completely understood to work with
other products or systems, at present or
in the future, in either implementation
or access, without restrictions. They
enable a plug-and-play approach with
different systems and are often based
upon a standard,” the companies ex-
plain in the report.

While groups like GMG and AMIRA
are working toward developing univer-
sal standards for autonomous mining
technologies, they have yet to emerge,
and so some technology providers are
engaged in tackling some of the barriers
toward the adoption of AHS systems.

Wenco, together with its parent com-
pany HCM is working to design solutions
that comply with ANSI/ISA-95 and ISO
standards for autonomous interoperability.

“Wenco embarked on its ‘open sys-
tem’ initiative many years ago and, in
that time, we have continued to build
upon our system integration capabili-
ties,” Pyne said. “We share actionable
information with numerous systems
both horizontally across the mining
value chain and vertically into ERP
systems and other IT platforms.”

Wenco started with an open database
and published APIs and has expanded
to features such as a unified alarm sys-
tem that allows third-party systems to
show data on Wenco onboard displays.
Wencomine can also share the GNSS
data that it collects with other systems
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onboard, and there are other functions
that help to reduce the total cost of
ownership and increase the value of the
data by increasing its accessibility.
Beyond particular functional sets
though, the company has embarked on
a much grander interoperability vision.
“To execute on IloT and the vision
of Mining 4.0, vendors need to have

interoperability and data intelligence
solutions that can operate across the
customer’s end-to-end mining process,”
Pyne said. “In support of that, a Wenco
executive is currently convening a new
ISO standards subcommittee group that
allows the command and control or-
chestration of autonomous fleets while
sharing that information back into cus-

COMPANY PROFILE-PAID ADVERTISEMENT

Count on GIW for Reliable Slurry Pumps

and Parts Supply

In this time of uncertainty GIW is more
committed than ever to providing our
partners with an uninterrupted supply of
pumps and parts.

GIW is working tirelessly to get ahead
of any future shortfalls in the market. Our
factories are operating at normal capacity
and we have increased the foundry output
by 15%. We are continuing to produce
parts in anticipation of customer demand.
We also have a healthy inventory of non-
white iron parts to cover your needs for the
near future. Rest assured we are in con-
stant communication with our sub-suppli-
ers to ensure an uninterrupted supply.

In order to meet future market
needs, GIW is forging ahead with the
planned $42.2 million expansion at
their Grovetown, Georgia manufacturing
complex. Construction of the additional
70,000 sq. ft. facility is progressing on
schedule. The additional manufacturing
space ensures we can continue to deliver
just what our customers need: rugged,
cost-effective slurry pumps.

GIW Is On Your Side

We recognize that when times are hard,
reliable tech support is critical. GIW
products are designed to help you lower
your total cost of ownership and reduce
unplanned outages. But if a system
breaks down unexpectedly, our customer
service agents are available 24/7 to help
you find the solution you need, when you
need it. Our team can assist you with
after-hours breakdown rush, technical
services, and spare parts sales. You can
get your questions answered easily with
just one phone call to 1-888-832-4449.

Solutions Designed With You
in Mind

TBC-92 — The TBC-92 provides operators
with longer run times, fewer outages,
increased production, and a lower cost
of ownership. This pump reaches up to
6,000 hours of operation before requiring
maintenance.

Ven-Bin Workflow Efficiency -
Inefficient workflow contributes to pro-
duction losses. GIW has developed an
intuitive hardware cart (Ven-Bin) to keep
every tool and part in one place and
standardize how millwrights work. The
Ven-Bin is proof that even small modifi-
cations can help to minimize downtime,
and boost efficiency.

From the development of new pro-
ducts to optimizing current working
methods, GIW is by your side. When you
choose GIW, you gain a partner that is
dedicated to your success. You can count
on us to support you through your simple
and most complex challenges.
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tomers’ existing infrastructure. In other
words, enabling autonomous fleet solu-
tions to be able to work with any FMS.”

Both companies are strongly commit-
ted to this approach. In fact, during the
2019 CIM conference, Hideshi Fuku-
moto, chief technology officer for HCM
and chairman of Wenco, said publicly:
“We will champion the enabling of new
entrants to autonomy. Customers should
have the choice to use whomever they
desire. These may be vendors with au-
tonomous technology but who may not
have experience in mining, or their own
fleet management systems like Wenco.
These new vendors should be able to
participate without being locked out of
a closed silo approach that is more de-
signed for the benefit of the OEM ven-
dor than the customer.”

Pyne added: “We are already working
with numerous mining companies and
a few non-traditional autonomous vehi-
cle mining systems, leveraging our open
platform approach. We firmly believe
this will enable next generation technol-
ogy to emerge and facilitate autonomy
to become more accessible to an in-
creased number of mining companies.”

Managing Change

At present, if a mine wishes to convert
its manned truck fleet to autonomous
operation, and, if the FMS it uses across
the mine site isn’t compatible with an
AHS (i.e., the Cat MineStar FMS is
compatible with Cat Command for Haul-
ing AHS, Modular Mining’s DISPATCH
system is compatible with Komatsu's
FrontRunner AHS etc.), then it has to
switch FMS as well. This makes the im-
plementation process far more costly
and time consuming, and change man-
agement tricky for staff.

For example, Newmont’s Boddington
mine currently uses Hexagon's Jigsaw
system but, as Jigsaw doesn’t support
Command for Hauling, it will be re-
placed by Cat’s MineStar system as
part of the ongoing project to convert
the mine’s 39-unit Cat 793 fleet to au-
tonomous operation. Boddington’s drills
will remain on Jigsaw though as this
system provides very accurate drilling
in combination with the Locata ground-
based GPS system that Boddington
uses around its pits. Locata is necessary
given the pits’ depth, the steep angle
of their walls, pit orientation, and the
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mine’s southerly latitude — all make for
poor GPS coverage up against the walls
for the drills.

Newmont has said publicly that this
was one of the biggest challenges in the
mine’s decision to switch to an AHS.
Changing a FMS is not an easy task, even
without autonomy, and running the two in
parallel will be a major undertaking.

And this is not a one-off situation:
FMG also switched out the FMS at its
Cloudbreak operation in the Pilbara as
part of the move to autonomy, as did
Imperial Qil at its operations in Canada.

Speaking of change... an AHS is of-
ten thought of as a FMS for autonomous
trucks, however, consultant Richard
Price gives a more accurate and holistic
description in his 2017 article “Autono-
mous Haulage Systems — the Business
Case” for AusIMM Bulletin.

“There is no industry standard defi-
nition of an AHS; it is referred to as
the people, technological devices, in-
frastructure and software that combine
to create a system allowing off-highway
haul trucks to operate without truck
drivers” he states.

People are the key component here.
Company culture and willingness to
change business processes and systems
in order to make the most of the tech-
nology underpins every other aspect in
the successful planning and execution
of an AHS project.

“When transitioning to an AHS envi-
ronment, mines need to institute a cul-
tural transformation,” Nassauer said.
“Mines cannot continue to think and
act in the same manner as for conven-
tional operation; the autonomous en-
vironment requires a more disciplined
mindset. Overcoming this barrier re-
quires a great deal of effort, training,
and determination by employees at all
levels and in all roles across the board.
Being ready for change as an organiza-
tion is the starting point; choosing an
experienced technology partner is key to
a successful transformation.”

Ben Miller, principal consultant at
Autonomous Correct, agreed, “There
are mines and operations that are ready
for autonomy, and there are those that
are not,” Miller said. “When you go out
and assess a site, use of a FMS is a very
good indicator of that mine’s ability to
embrace that transfer of human deci-
sion over to an automated system.

www.e-mj.com

“Companies that are reliant on a
lot of human decision-making in their
processes are going to struggle. A mine
which is very committed to use of its
FMS and doesn't manually assign
trucks using it is more likely to success-
fully deploy an AHS.”

Of course, a change as fundamental
as autonomy requires a lot of planning

FLEET MANAGEMENT SYSTEMS

and formal design from the mine engi-
neering department too, from material
extraction to the haul road network de-
sign, without forgetting the coordina-
tion of large equipment tramming from
one dig location to a new one.

“An AHS fleet does not have a human
brain on each truck that can compen-
sate for what is requested versus what
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An in-cab display for Modular Mining’s DISPATCH FMS. Today's systems must be capable of not only collecting the
vast amounts of data generated by equipment on-board sensors, but also making the data relevant and actionable.

(Photo: Modular Mining)

was intended,” Pyne said. “The system
will blindly obey requests and does not
interpret what people meant. It just exe-
cutes what it’s requested to do. This also
means that the system won’t always piv-

ot and redeploy the trucks when reality
does not go according to plan.”

These limitations do not apply to the
Komatsu AHS, however. Integration of
the DISPATCH FMS' optimization log-

ic in the FrontRunner system makes it
possible for autonomous trucks to re-
spond to situational changes in real time,
and redeploy in the same manner as
trucks in a crewed fleet. Because AHSs
can provide so much operational data and
the systems involved can’t operate with-
out clear directives, all and any planning
flaws or propagation of these plans in the
operational flow are exposed very rapidly.
“If mines can keep their current
FMS and use an interoperability layer
like 1S0-23725, then they can real-
ize the benefit of an AHS much faster
with a lower cost of deployment,” Pyne
added. “That approach allows miners
to keep all the integration of material
movement, maintenance, financials and
reporting intact without redesigning
and reintegrating each interface with
the new AHS. They also won’t have to
retrain all their staff on a new FMS.”
Processes and procedures must also
be implemented. Nassauer pointed out
that with autonomous operation, it is ex-
tremely important that mines manage and
control access to the site and implement
clear safety policies and precautions.

U.S. Tsubaki Power Transmission LLC is a
leading manufacturer and supplier of state-of-
the-art power transmission and motion control
products and is a global leader in roller and
conveyor chain production. U.S. Tsubaki is the
largest global subsidiary of Japan’s Tsubakimoto
Chain Co., which was founded in 1917. Today,
Tsubaki’s products are marketed in more than
70 countries. U.S. Tsubaki's corporate head-
quarters and main distribution warehouse are
just outside of Chicago in Wheeling, IL, and it
has full manufacturing facilities in Holyoke, MA,
and Sandusky, OH. In addition to this it has ser-
vice centers strategically located in Rialto, CA;
Houston, TX; Atlanta, GA; Philadelphia, PA; and
Anoka, MN; Milwaukee, WI.

COMPANY PROFILE-PAID ADVERTISEMENT

The TSUBAKI name is synonymous with
excellence in quality, dependability and cus-
tomer service. An intense focus on research
and development, along with constant mod-
ernization of its production facilities are
among the key components in Tsubaki’s
ability to successfully meet the ever-changing
needs of the marketplace. Leveraging its vast,
international network of corporate and indus-
trial resources, U.S. Tsubaki offers customers
the finest power transmission products in the
world as it strives to be the “best value” sup-
plier in the industry.

Tsubaki’'s global presence affords the com-
pany unprecedented opportunities to market
advanced new products and technologies,
and to utilize the intellectual assets of what it
characterizes as “some of the brightest minds
in business and engineering from around the
world.” This strength, combined with its con-
tinuous improvement of quality and processes,
has U.S. Tsubaki poised for lasting growth
now, and well into the future.

U.S. Tsubaki’s industrial group is cur-
rently comprised of four business units: the
Roller Chain Division, Engineering Chain
Division, Power Transmission Components
Division (which includes Sprockets) and the
KabelSchlepp Cable & Hose Carrier Division.

The Roller Chain Division provides some
of the most versatile products on the market.
Tsubaki innovations have yielded popular prob-
lem solvers such as selflube Lambda® series
chain, corrosion resistant Neptune® chain,

fatigue resistant Super Chains, and rugged
Energy Series® oil field chains. Attachment
chains used for conveying a variety of products
are also available in a range of configurations.

U.S. Tsubaki's Engineering Chain Division
starts with high-performance base materials
to ensure increased wear life. They offer
heavy-duty chains designed specifically to
meet the demanding needs of a vast array of
industries—all designed to prolong wear life
under rigorous operating conditions.

U.S. Tsubaki sprockets are built from top-
grade, heat-treated carbon steel to offer long
wear life, resist abrasion, and withstand heavy
shock loads. Alloy and stainless steel sprockets
are also available for extra corrosion resis-
tance and food-grade applications. Precision
manufacturing at their 1SO-certified facilities
ensures that every U.S. Tsubaki sprocket
stands up to critical design specifications and
meets the highest quality standards.

Power Transmission Components products
include all Tsubakimoto products other than
chain and sprockets. A partial listing consists
of belts, cam clutches, actuators, dampers,
overload protection and reducers.

The Cable & Hose Carrier Division supplies
steel, high-grade stainless steel, solid plastic
cable carriers and hybrid cable carriers with alu-
minum stays and plastic side-bands, in standard
sizes or tailor-made to an individual customer’s
exact size and application requirements.

It is an I1SO 9001:2000 and ISO 14000 reg-
istered company.
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“Processes are also required for re-
sponding to occasional upset events,
such as an obstacle detected on the
road, and ensuring optimal performance
of the communications network,” he
said. “The change management and
training programs that we roll out with
our customers are sophisticated and
comprehensive. They put in place a
strong framework of best practices to
help ensure long-term success.”

Better Communications
Another crucial piece of the puzzle is
the communications network that a mine
uses and its data transfer capabilities.
Nassauer said that LTE has been
working its way into mainstream adop-
tion at many of Komatsu’s AHS sites.
“This has brought about new levels
of stability and provided tools that al-
low us to tightly manage security and
assure a degree of service previously
unobtainable with Wi-Fi,” he said. “We
are keeping a close watch on the emerg-
ing 5G technology. It has the potential
to enable massive instrumentation and
analytics and open up as-yet undiscov-
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One of the major benefits of autonomy is removal of variation introduced by people; consistency has a major positive

impact on operating costs and productivity. (Photo: Wenco)

ered avenues for product improvement
and downstream innovation.”

Pyne stated otherwise though: “I
don’t believe [5G] will affect the per-
formance of FMSs or the next genera-
tion of AHSs much,” he said. “Better
communication technology will provide

lower cost of ownership, which may
yield more deployments if the ROl is
more positive. It will also allow the
use of more devices that produce data.
This can further be analyzed to build
better models and help optimize the
mine’s operations.

ustsubaki.com

YOUR ZSIDEKICK FOR
RELIABLE CONVEYOR
CHAIN PERFORMANCE.

To minimize the risk of costly downtime, having the right parts is just

the start. For reliable and predictable performance, you need a trusted,
mechanical sidekick. U.S. Tsubaki's ProService Lifecycle Support offers a
unique portfolio of proactive field services to help assist your maintenance
teams and keep your operations running at their best. From chain and
sprocket system optimization to installation support, training and

dynamic maintenance planning, U.S. Tsubaki’s leading the movement.

Sproservice Z TSUBAKI

Want us to optimize your operations?
That's what we do. Call us today to schedule
an on-site visit 800-323-7790
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“We predict that AHS technology
will become more sophisticated and
rely less on real-time, mine-wide com-
munications as the technology matures,
and enable new innovative entrants to
provide next-generation AHS solutions.
So, AHS performance will grow less de-
pendent on 5G or low latency communi-
cation as time goes by.”

From Ultra Class to Swarms
Nuances aside, the benefits that AHSs
can deliver when done right are un-
doubtable. The technology also plays
into some of the wider environmental
goals many mining companies have.

“Autonomous haulage balances the
needs of societal growth with the nat-
ural resources required to achieve it,”
Nassauer said. “On a per-ton basis, AHS
operations have a reduced carbon foot-
print through increased fuel efficiency
and lowered CO, emissions, produce
less waste, and consume resources in a
more responsible manner.”

On an operational level, an AHS de-
livers consistent, reliable and repeat-
able performance day after day, year

after year. Variability is eliminated,
making it possible for mines to routine-
ly execute to plan and hit production
targets. The economics of extraction are
also improved, and profits can be in-
creased so lower quality ore bodies can
be mined profitably; something that will
be vital going forward.

It's likely that we also will see an in-
crease in the networking capability of
autonomous vehicles in the coming years
and the integration of artificial intelli-
gence, as mines look to improve the effi-
ciency and independence of their AHSs.

HCM recently announced it has se-
lected Rajant’s Kinetic Mesh network to
support the AHS at Maules Creek. The
industrial wireless network enables ve-
hicle-to-vehicle (V2V) communication,
which allows autonomous vehicles to
talk directly to each other, providing en-
hanced coverage and reliability.

Caterpillar has also gone down this
route. The company announced in April
it has validated Fluidmesh Network’s
wireless technology to improve network-
ing capabilities for users of its MineStar
Command solutions for hauling and doz-

ing. The Fluidmesh solution, transmit-
ting at 5 GHz end-to-end, uses artificial
intelligence algorithms and dual-polarity
antennas to improve data transmission in
challenging environments. Fluidmesh is
currently being acquired by Cisco, which
provides Wi-Fi networks for many of Cat-
erpillar’s AHS deployments.

Better V2V communication  will
eventually allow the use of large fleets
of smaller, fully autonomous trucks like
Volvo’s HX2, Scania’s AXL or Komatsu's
Innovative Autonomous Haulage Vehicle
— cabless trucks capable of operating
in a swarm-like fashion, redeploying
themselves immediately in response to
changes in the mine plan or operating
conditions.

“The reign of the ultra-class mining
equipment will likely become a legacy
of the current paradigm,” Pyne told
E&MJ. “In the autonomy paradigm, the
economics that drive fleet decisions are
very different. That does not mean cur-
rent mines will change their profile of
haul trucks and loading units, but new
sites will not naturally default to the
same ultra-class size units.

COMPANY PROFILE-PAID ADVERTISEMENT

VAILLEY FORGE & BOLT: Complex bolting issues solved

Valley Forge & Bolt is truly a custom bolt
manufacturer. The company’s patented bolting
products are widely trusted for their unrivaled
and enduring reliability.

Around the globe, we use our unmatched
bolting experience to solve complex challenges
in any arena, but we thrive in critical indus-
tries where safety is paramount and downtime
extremely costly.

Our fastener innovations are focused on
either enhancing productivity, reducing main-

tenance costs, or helping to improve the safety
surrounding very specific bolting applications.

We are constantly developing new tech-
nology to optimize the integrity of the bolted
joint. Our Load Indicating Fasteners allow
users to directly measure fastener load—and
to do it within +/-5%, compliant with ASTM
F-2482 standards. This is far more accurate
than measurements based on torque, which
are only accurate to +/-20%. Relying on torque
measurements to determine fastener tension is
no longer necessary with Valley Forge's Load
Indicating Fasteners.

Our Load Indicating Fasteners allows users
to directly measure fastener tension on crit-
ical joints, either by built-in gauges, as in
our Maxbolt™ Load Indicating Fasteners, or
by local or remote meters, as in our SPC4™
Load Indicating System. Measure fastener
tension at installation, measure load/load loss
during inspections, and even monitor load
while fasteners are in service. Load Indicating

Technology also allows any technician to use
any tightening tool—hydraulic, electric, or a
hand wrench—to achieve even and optimal
fastener tension.

The DNA of this innovation comes from
our founder, Ronald Clarke, who by giving
industries the ability to measure and monitor
their critical fastener tension as it relates to
joint clamp load, cre-
ated technology that
saves time and count-
less millions of dollars
while improving the
safety of workers the
world over.

If you're in need of
custom fastener solu-
tions, Load Indicating
Technology, standard
bolting, and everything
in between, contact
Valley Forge & Bolt.
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“We also predict that the autonomy
trend will diversify and start to include
other ancillary vehicles. As we know,
drills are also widely automated and
we're going to start seeing, very soon,
fully autonomous water carts, dozers
and eventually even shovels and exca-
vators in time. We see a logical step to-
ward some of this spread of autonomy
will be via teleremote control of some
machines, particularly loading units.”

It's worth remembering that, though
impressive and seemingly “high tech,
haulage is actually one of the simpler
parts of the load and haul process to
automate. The tasks trucks perform are
repetitive and their range of functions
minimal. The more complex the role a
piece of equipment is and the more de-
cision-making involved in its tasks, the
harder it is to fully relinquish control of
it to an autonomous system and achieve
optimal performance safely.

Though companies like Rio Tinto
and BHP are working on developing ful-
ly autonomous mine sites in the Pilba-
ra, we are still a way off of the “holy
grail” and some question whether it

www.e-mj.com
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FLEET MANAGEMENT SYSTEMS

Thefullyautonomousminewillrequirevehiclestonetworkwitheachotherinordertointelligentlyrespondto
changing conditions and business drivers. (Photo: Wenco)

will ever be possible to fully eliminate
humans from mines given the neces-
sity of maintenance crews. As such,
the shift toward increasing autonomy
will likely concentrate mining and op-
erational knowledge in a few individu-
als working in cooperative teams. New
ideas will likely come at a slower pace,
but will be much more widely applied

VALLEY FORGE BOLTS
wit/, LOAD INDICATING TECHNOLOGY

800-832-6587 |

as the software is updated throughout
AHS deployments.

In essence, the autonomy shift is
indisputable. However, the paradigm of
closed systems has to change to make
the technology more widely accessible,
and for the industry, as a whole, to take
the next steps toward building “mines
of the future.”

Measure tension, not torque. Throughout service life, not just at install.

Install bolts with precision accuracy by letting the bolt tell you when
it has reached its designed preload. Make inspections faster and safer
while increasing uptime and saving money.
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You move the minerals. We provide the solutions.
Mining and the Earth’s minerals are essential to develop modern
infrastructure, transform technology, and make possible millions
of products we use every day. Because we value the Earth in the
same way we value all people, we must ensure that mining practices
continue to evolve to better protect our precious natural resources
and priceless human lives.

Your customers trust you to deliver these resources, so you need
an equipment, service and technology provider you can rely on to
help keep your operation productive and efficient. Together we can
focus on operating safely, productively and responsibly.

Partnering with you to develop the right solutions
The industry is adopting new technologies at a rapid pace, so we
work to stay on the cutting edge to deliver products and technol-
ogies that leverage artificial intelligence, augmented reality, auto-
mation, remote operation, robotics and more to help you reach your
business goals.

We are committed to being indispensable partners to the
mining industry and believe our success is dependent on your
success. We work with you to understand your needs firsthand
and help you go beyond what is necessary in mining, to what
is possible. Leveraging decades of expertise and a proven track
record in safety, quality and reliability, we're equipped to help
you reach your goals.

For the extraction of coal, potash, salt, platinum and other
bedded materials, we offer high-productivity underground mining
equipment. We also maintain an extensive network of service and
distribution centers to rebuild and service equipment and sell
replacement parts and consumables.

Our mining shovels, blasthole drills, walking draglines and wheel
loaders are used in the mining and processing of coal, copper, iron
ore, oil sands, gold and other minerals and ores for your open-pit
mining operations. To help you get the most from your equipment,

we provide logistics and a full range of lifecycle management ser-
vice support through our global network.

Conveyor systems provide you an efficient, reliable, cost-ef-
fective and lower-risk method of removing muck and spoil from
tunneling excavation sites. We provide all conveyor-based material
handling equipment necessary for removing muck and spoil from
tunnel excavation sites. This equipment is specifically engineered
to smoothly handle the transport of materials from the tunnel exca-
vation site to the surface and beyond.

Here for your unique requirements — Innovative designs,
scalable solutions
We understand that when it comes to mining, every site has a
unique set of requirements and challenges. Our team works in close
collaboration with you to understand the specific needs of your
operation and custom build a solution that will maximize safety
and productivity.

We provide comprehensive, ongoing support tailored to meet your
specific site requirements. Services include, but aren’t limited to:
e Dedicated full-time, on-site support.
e Regional system support.
e OEM remote system support.

Our commitment to a partnership-driven approach extends from
concept to installation and beyond.

Leading the way > FORWARD
The future of mining should be safer, more efficient and more
sustainable. Processes will be fully digital and automated enabling
mines to extract minerals in remote locations and have a minimal
impact on the surrounding environment.
Our proven autonomous haulage system (AHS) offers a signifi-
cant upgrade for mining operations that need:
e A next-level competitive advantage with cost savings up to 15%.
e Increased production with less risk.
e Consistent operation.
e Optimized dispatching and real-time decision-making.
Together, we are revolutionizing mining for a sustainable future
together.
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Power Play

An on-site source of power offers miners the chance to keep control of their operating
costs through wavering energy prices and changing market conditions

By Carly Leonida, European Editor

On-site power solutions can include diesel generation technologies, like the reciprocating engine pictured, as well
as cleaner or renewable sources of power. (Photo: Burns & McDonnell)

For mines that are situated in established
jurisdictions, just far enough from the
hustle and bustle of society, a grid con-
nection is often the most cost effective
and reliable source of power. How that
power is generated (coal, gas, solar,
wind, whatever) is another matter. But,
for mines in more remote locations, areas
with less reliable connections (or none),
and for those where mains supply is too
expensive or not as sustainable over the
long term as they would like, there is an-
other way, one that can incorporate both
traditional fuels and renewable ones.

The term “on-site power” covers a
multitude of different options. From mo-
bile, diesel-powered gensets to hybrid
microgrids and owned and operated solar
plants, there are technologies available to
suit every site and budget. The endless
potential setups and combinations also
allow solutions to be tailored depending
upon the specific business drivers and
goals of each mining company. All that is
needed is a little expert planning...

“On-site power encompasses any and,
in some cases, many, forms of technology
that allow a facility to generate its own
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power. Whether that’s electrical power or
thermal or some combination of the two,”
said Justin Schnegelberger, manager of
development engineering at Burns & Mc-
Donnell’s Energy Group.

“Typical generation technologies like
gensets can be a component of that but,
as you start getting into the specifics of
the facility, and as those vary from site
to site, that can change significantly.
So, it could be generators, it could be
larger reciprocating engines, you could
be looking at combustion turbines. Of
course, you can throw renewable energy
sources into the mix and some types of
biofuels as well.

“There are a lot of different consid-
erations. Really, it's a case of drawing a
box around the facility and understand-
ing its needs and energy inputs, and then
matching those up with potential genera-
tion technologies.”

Of course, grid connections can also
play a part in that energy supply mix; a
mine doesn’t need to rely fully on an on-
site power supply. In many cases, on-site
power plants, or microgrids, are used to
backup unreliable grid connections or to

supplement grid power during times of
high loading or unfavorable pricing.

By choosing to incorporate an on-site
source of power, mines are able to gain a
greater degree of autonomy over their energy
supply; something that is infinitely valuable
given the amount of uncertainty operations
are likely to face over their life of mine.

Why Opt for On-site Power?

But before we delve into different technol-
ogies and their drivers, let's look at some
of the concerns that are driving mines to-
wards these solutions in the first place.

Schnegelberger's colleague, David
McLane, mining projects manager at
Burns & McDonnell, explained that cost
is one of the leading concerns they see
from mining clients. “In the exploration
phase of a mining project, it's usually ac-
ceptable to have a higher cost for tem-
porary power as you evaluate the prop-
erty and before any large capital outlays
for power infrastructure,” McLane said.
“But, even early on, the cost of power is
a large driver for project economics from
the prefeasibility level all the way through
execution of the project.”

It's rare for mining power costs to com-
prise less than 15% of the overall project
cost and, in some cases, it can be as high
as 40%, so energy supply options can be
a deciding factor in whether a project gets
the go ahead or not.

Availability and reliability of power
are also key concerns as they link direct-
ly to safety; halting mobile or fixed assets
mid-operation and without warning can
endanger people working in the vicini-
ty. Some surface and most underground
mines have backup power, but that doesn’t
cover everything, only the essentials like
ventilation and pumping equipment.

“You've really got to be careful with
ventilation and restarting fans,” cautioned
McLane. “It’s easy to stall them out. Criti-
cal pumping items as well... any large fixed
infrastructure items that go down quickly
or often can cause major concerns.”

www.e-mj.com



And speaking of fixed infrastructure,
if mills shutdown unexpectedly when full
of rock, it can be very difficult and costly
to restart them. The power draw required
is phenomenal and there can be signifi-
cant implications for revenue and main-
tenance costs or even loss of product.

The shutdown of complex processes
mean that power outages can cost mines
upward of a million dollars a day.

The Tolerance Factor

Miner’s tolerance for power supply issues
varies widely depending on the location of
their operations, available infrastructure,
and the reliability and quality of their
power supply. But, regardless, interrup-
tion of power supply can seriously impact
an operation, from critical processes all
the way through the supply chain; in-
termittent and inefficient operations are
rarely profitable ones.

McLane said: “When talking about dif-
ferent localities, whether it's how remote
these mines are or which country they're
located in, it definitely plays a role in how
mining operations are going to plan for this.
When companies are operating in an envi-

ronment with less stable power, they've got
to plan for that and allow their working days
to reflect that in the cost of mining.

“Most mining operations are run year-
round, 24 hours a day. It's very seldom
that a mining operation is shut down, and
realistically, they can’t be shut down of-
ten. You at least have to have a skeleton
crew on the site to man critical pumping
and power operations.

“When evaluating the economics and
cutoff grades, it would be typical to see
mines with less reliable power operating
340 or 350 days a year, whereas those
with a more reliable power source would
plan for more.”

And power supply issues don't just im-
pact mining companies’ wallets; disrup-
tions can also seriously affect workforce
morale and retention.

“Typically, compensation in the mining
industry is tied to production and, as you
can imagine, if a mine site doesn’t have re-
liable power, that can be pretty detrimental
to the folks working on-site,” McLane said.

“Which circles back around to the safety
aspect. When you do have issues and lose
production, it's hard to get away from that

POWER GENERATION

push to make up production. Things can go
wrong when you get into ‘hurry up mode’ on
a mine site, which is something that mining
companies should take into consideration
when looking at power options.”

New Ground,

New Technologies

With the majority of new mining projects
being built in remote, harder to access lo-
cations and, with new technologies such as
electric fleets in mind, many mining com-
panies are looking to on-site power solu-
tions as a way of securing their operations.

“We've seen exploration and mining
technologies advance over the past de-
cade or so, but we are operating in more
remote and challenging areas,” MclLane
said. “This technology is also allowing us
to develop deeper mines that are more
challenging to cool and heat. These are
all challenges that rely on power.

“Also, we've seen a big push recently
for electrification. As battery technologies
advance, as manufacturers put out better
electric mining equipment that can per-
form with the same capabilities of diesel
equipment, that is also going to push

First Hydrogen-capahle Comhbined Cycle Units to Curb Carbon Emissions

The Intermountain Power Agency (IPA) has a plan to transition
to green hydrogen as it works to substantially decrease and ul-
timately minimize its carbon footprint across Utah, Nevada and
California. The IPA recently selected Black & Veatch as the own-
er's engineer for its Intermountain Power Project (IPP) Renewal
Project, which marks one of the earliest installations of com-
bustion turbine technology designed to use a high percentage
of green hydrogen.

With alternative fuels offering new solutions for a car-
bon-free future, interest in hydrogen is deepening. A zero-emis-
sions clean fuel that emits only water, hydrogen planned to be
produced via electrolysis. When this process is powered by a
renewable energy source such as solar PV or wind power, the
resulting clean hydrogen is known as “green” hydrogen and is
100% carbon-free.

Black & Veatch has a longstanding relationship with IPA,
having designed the original coal-fueled IPP in the early 1980s.
IPA plans to retire the coal-fueled facility and replace it with
an 840-MW natural gas-fueled combined cycle power plant in
2025. The two single-shaft advanced-class combustion turbine
combined cycle units will be commercially guaranteed capable
of blending 30% green hydrogen at startup, with plans to in-
crease hydrogen utilization to 100% hydrogen by 2045.

In addition to installing the two combined cycle units, Black
& Veatch will support expansion of existing switchyards, new
HVDC converter stations, and conversion of the two existing
900-MW generators into synchronous condensers. Black & Ve-
atch is assisting IPA with multiple areas of project execution,

including system studies, technology selection, design, procure-
ment and construction.

The IPP Renewal Project envisions development of long-du-
ration hydrogen storage in geologic salt caverns that are adja-
cent to the power plant, which would result in a fully dispatch-
able resource capable of providing highly reliable and resilient
power on demand.

The plant will generate power with advanced thermal efficien-
cies across its full operating range and is being designed with
high flexibility that will allow it to quickly ramp up and down
in response to California’s challenging “duck curve.” Whether
dispatched for base load power, to follow load and renewable
generation swings, or in response to long-duration energy stor-
age needs that far exceed current battery capabilities, the IPP
Renewal Project will help support the transforming energy mix
in the western United States.

“As with many utilities today, our client needed to bring in
an engineering company with the technical expertise and in-
dustry experience to tackle a project of this size and magni-
tude,” said Brian Sheets, project manager with Black & Veatch's
power business. “Using renewable energy in the form of green
hydrogen will help California meet its zero-carbon state goals
for 2045. The location in central Utah is also significant be-
cause the local geology provides the capability to store excess
hydrogen in large underground caverns, and existing regional
transmission infrastructure will serve as a hub for collecting and
transporting renewable energy to southern California. The IPP
Renewal Project will help lead the way to a carbonless future.”
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more operations into looking at options
for on-site generation.”

Remote locations are a prime candidate
for on-site power, but the combination of
aging infrastructure (both for on-site gen-
eration and grid transmission) and greater
pressure on grids in some long-standing
jurisdictions is another key driver.

“There comes a point where money
has to be spent to either maintain that
existing infrastructure or replace it,”
Schnegelberger said. “When you're look-
ing at big capital expenditures to maintain
and upgrade equipment, that presents a
prime opportunity to look at introducing
new generation sources and maybe going
partly or all down the path of onsite gen-
eration, rather than just spending money
to maintain what is already there.”

McLane added: “Mining is very much
a global business. A lot of mine operators
operate in multiple countries in different
environments. And it's not just the cap-
ital cost or the operating cost for these
operations that concerns them. It's the
variability in cost as well.

“When mining companies are operating
in areas where they are unsure on the reli-
ability, they do take that into consideration.

Although it might mean higher capital costs
upfront, in the long run we do see that vari-
ability — being able to project what type of
power reliability mines are going to have in
the future — goes a long way. It can defi-
nitely persuade them one way or another.”

Thorough Evaluation is Key
Schnegelberger explained that the first
step when investigating on-site power as
a potential supply option, is to properly
assess and understand the unique drivers
for a given site or facility.

“Those include the expected life of
the facility, what the operation looks like,
whether it needs electrical and/or thermal
power, and really understanding what the
key drivers are,” he said. “From there,
we would identify potential generation
technologies, whether those are fossil
fuel based or renewable, and look at how
those options fit the needs of the facility.

“Things such as cost, environmental
considerations, reliability, availability, wa-
ter usage, fuel consumption goals, all of
those aspects need to be evaluated to put
together an overall picture on what spe-
cific generation options look like from an
overall lifecycle cost standpoint.

“Then we home in on the options that
make the most sense for that facility as
it moves through the development pro-
cess. This is especially important when
it comes to larger on-site generation op-
tions, because mining companies may
not be interested in taking on ownership
or operation of a power generation facility.

“So, we also look at alternative struc-
tures that will still allow them to meet their
power requirements, but not necessarily
have to assume the entire burden of the
project cost and operation. For example, by
incorporating partnerships with utilities or
other independent power producers (IPPs)
that could own and operate those facilities
and sell the energy to the mine site.”

There are other considerations that
play into that, too, like identifying the
right types of partnerships, and if there
are opportunities for whoever owns or op-
erates the facility to upsize the project or
make it more cost effective for the mine,
potentially with excess generation being
sold back into the utility power grid.

“Initially, assessment is about taking
a look at what the facility needs, but then
looking at the bigger picture too to see if
there are opportunities to make the proj-
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Eriez & Eriez Flotation

Eriez and Eriez Flotation offer
best-in-class magnetic and flo-
tation separation, material han-
dling and metal detection sys-
tems to concentrate ores, recov-
er coarse or ultra fine particles,
remove tramp metals, and con-
vey or feed heavy material. Eriez
Mining equipment includes:
Coarse and fine particle flotation
columns, and mechanical cells,
Wet Drum Separators that pro-
vide continuous recovery of mag-
netite or ferrosilicon in heavy
media operations and/or con-
centration of ferrous and weak-
ly magnetic ores, Suspended
Electromagnets to remove dam-
aging tramp metals from con-
veyed material, Metal Detectors
built to handle harsh environ-
ments that can detect tramp and
non-magnetic metals as small
as Y2 inch, Heavy Duty Feeders
for low-horsepower, high-capac-
ity mechanical feeding of bulk
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materials in volumes up to 2250
tph. In addition, customers can
count on Eriez’ Five-Star Service
for a 24/7 service hotline, origi-
nal OEM parts, on-site field ser-
vice, equipment remanufactur-
ing and full “as new” warranties.

For more information, visit
www.eriez.com; Eriez Flotation:
telephone (604) 952-2300,
EriezFlotation.com.

2200 Asbury Road

Erie, PA 16506 USA
Telephone: (814) 835-6000
eriez@eriez.com
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ect more viable for all parties involved,”
Schnegelberger said.

“Mining companies also take their so-
cial license to operate very seriously,” Mc-
Lane added. “It's important when consul-
tants are looking at solutions for individual
sites, because we do have the opportunity
to present some of these larger power gen-
eration projects to companies, to factor in
where they can add value for local commu-
nities. Particularly in areas that don’t have
reliable power or accessibility to power.

“Mining companies have the opportu-
nity to work with utilities and communi-
ties to establish that, and often they can
leave that area much better off than they
were from a power standpoint.”

Incorporating Renewabhles
Schnegelberger pointed out the social li-
cense piece plays back into miner’s sus-
tainability and decarbonization efforts.
“Everybody is feeling the pressure to
go with greener technologies, and some
of these remote locations lend themselves
well to the integration of renewables,” he
said. “Again, it all comes down to finding
the right fit. The cost and economics are

McLane jumped in: “I have seen more
push towards renewable energy in the
mining environment, coming from a cou-
ple different points of view. One being,
mining companies own a lot of land, and
I've seen power generation from renew-
ables on mine sites, but also offsite.

“For example, the company might be
putting in renewable energy installations
elsewhere on their land as a way of reduc-
ing the overall carbon footprint from their
mining operations.

“On the actual property, it might not
make sense, but they might have an explo-
ration property where they have a great area
for hydro or solar generation. | think that
trend will continue to increase as a lot of re-
newable power sources come down in cost.”

“l agree,” Schnegelberger said. “I
think everybody’s probably seen for-
ward-looking cost curves for renewable
technologies. All of those are becoming
more prevalent and cost competitive.

“Five years ago, what may not have
made sense from a renewable ener-
gy point, might make sense now... It's
not the same environment that it was
five years ago or that it will be in five
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pact on the viability of renewable tech-
nologies in specific applications as costs
continue to decrease.”

Building a Business Case
To learn more about renewables and how
they can contribute to on-site power solu-
tions for mines, E&MJ spoke to Dr. Thom-
as Hillig, managing director of THEnergy.

“The viability of renewables, from a cost
standpoint, is linked to diesel pricing,” he
said. “Seven or eight years ago, everyone
was talking about solar power for mining,
the figures were really good. But then the
price of diesel fell, and nothing worked.
Even though there was an investment case
on paper, the people who were driving the
decisions were in a pretty comfortable posi-
tion. And there was no pressure on them.

“During the past 12-18 months,
we've seen a lot of pressure on mining
decision makers to do something regard-
ing renewables. Plannability and cost
are very important for mine power sup-
ply. Whenever diesel contracts run out,
then renewables become an option for
cost improvement.”

Renewable technologies require a
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Small Footprint > Huge Throughput

StackCell’s high performance, two-stage flotation technology greatly
improves throughput by lowering residence time compared to
conventional cells. This compact powerhouse requires a fraction of
the space and can be stacked to accommodate plant expansions.

StackCell’s Advantages:
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Map shows commissioned and announced on-site renewable power installations at mine sites globally.

(Photo: THEnergy, 2020)

traditional sources of mine power. Tech-
nologies like diesel gensets and coal
fired power plants require greater OPEX,
factoring in the cost of diesel or coal.
While for renewables like wind or solar,
the business model is very much CAPEX
driven. Companies must lay out for the
generating equipment and storage ca-
pacity, or, in the case of power purchase

agreements (PPAs), pay the electric-
ity bill for the contract period upfront.
Equipment warranties are generally in
the region of 20-25 years, and there are
very few associated operational or main-
tenance costs.

While the upfront cost for an onsite
renewable solution can be staggering, in
the long run, mines are distancing them-

selves from uncertainty in diesel or coal
prices, and also the impact of regulations
on carbon emissions.

The feasibility of such a long-term in-
vestment depend very much on the life
of mine, its resource base and how long
the mining company is willing to commit
to a contract.

“Is that mining company in a position
to sign a 20-year contract?” Hillig asked.
“In some jurisdictions, you even have to
put the power purchase agreement (PPA)
on the balance sheet with commitments
that are this long. There are no early exit
clauses in these contracts. It's very dif-
ferent to committing to a two-year diesel
supply agreement. If you don’t use diesel
you can store it. You cannot store solar
electricity in the same way.

“The downside of technologies like so-
lar is that it takes away some of the min-
ing company’s flexibility,” he explained.
“On the other hand, if there are no sig-
nificant interruptions, the business case
is very favorable. For example, for an off-
grid mine in Africa, payback time can be
four or five years or even less.

“If a mine experiences a significant
interruption to operations, for example,
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ENHANCING THE SAFETY OF STRATA SAFETY PRODUCTS

In May 2020, Strata Worldwide launched its
next-generation emergency refuge chamber, the
Strata ERCX. The Strata ERCX is a steel-sided,
walk-in refuge chamber designed to remain oper-
ationally ready at all times and provide imme-
diate shelter and breathable air when the air in
the working environment becomes compromised.

The ERCX can be effectively integrated into
all types of metal and non-metal underground
mines, tunneling construction operations,
chemical plants and at drill sites.

The new design is intended to provide
greater flexibility for custom configurations
and to implement many time-learned improve-
ments for occupant safety and comfort.

Strata released its first line of refuge
chambers in 2007 and has continually worked
to improve and enhance the design in the
many years since. Most recently, the company
adopted a new manufacturing technique that
has transformed this line of safety products
and helped to create a truly global design.

The ERCX is available in four standard sizes:
8-, 12-, 20- and 26-person, and has select base
features and configurations. It also includes
a comprehensive list of customer preferred
options. Among those options are time duration
selections, which are 24, 36, 48 and 96 hours,
and this includes supplies of on-board breath-
able air, carbon dioxide scrubbing, battery back-
up and life-sustaining commodities.

CONNECTIVITY TO THE SURFACE
Interoperability of Strata Worldwide’s products
and technologies has long been a focal point
for the company. Connecting the ERCX under-
ground to the mine’s communication networks
is a capability every chamber is designed
to include. With the use of StrataConnect
DigitalBRIDGE or DigitalBRIDGE Plus+, mines
can extend their existing fiber or leaky feeder
networks to the chamber and establish real-time
connectivity for communications and remote
monitoring. With this connectivity, mines can
monitor the chamber systems from the surface
to ensure that it is always in working order.

In the event the chamber must be used,
this connection delivers a lifeline of com-
munication between the chamber occupants
and rescue operations. Real-time environ-
mental monitoring, and even live video foot-
age, can be streamed over the high-speed
Ethernet network.

“As a company, Strata Worldwide is always
looking to enhance and expand its safety
product lines, and this new design of one of
our core products is another step forward in
our mission,” stated Strata CEO Mike Berube.
“We wanted to create a globally recognizable
product that brings to our customers the latest
technologies available.”

For more information please contact
us at 1.877.691.6607 or by email at
info@strataworldwide.com.
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due to a pandemic, it's not the end of the
world if it loses 2-3 months of prepaid
solar generated electricity.

“If you want to build a 15-megawatt
solar plant in say, Africa... not too remote
(very remote locations carry extra logistics
costs), pricing would be in the range of
4-6 cents per kilowatt hour (kWh) if you
use the equipment fully over its lifetime.
Compared to electricity prices from diesel
that’s very low.

“Even if you only use the equipment
for five years, you would have a price of
roughly 12-15 cents. Which is still very
competitive.”

There are also leasing options for
mobile (containerized) solar plants, but
these tend to be more expensive because
the equipment cannot be utilized as fully
— the price depends on the internal cal-
culation of the renewable energy IPP and
the expected lifetime of a mine.

“With mobile options there’s a plan B
if operations at a particular mine do not
continue or, if a PPA is not signed or pro-
longed, then they have the theoretical op-
tion to relocate the solar plant. However,
there are not that many projects out there

“Right now, committing long term is
difficult for mining companies. It's the
solar business model that is not fully
compatible with the mining business
model really.”

Risk Versus Reward

Solar is the most widely applicable on-
site renewable option for mines at present
and, when it comes to experience with the
technology, there are two markets that are
leading the way: Africa, with the excep-
tion of South Africa, because most of the
mines there are grid connected and there
is still no legislation to allow IPPs to sell
electricity through the grid to mines. And
the other is Australia, particularly western
Australia and Queensland.

Because humans like to err on the side
of caution, every renewable installation
thus far has been a hybrid plant incor-
porating both diesel and solar/wind/hydro
power to guarantee supply in all scenarios.

“Almost all the projects we see at the
moment are pretty basic,” explains Hillig.
“They mostly do not have storage and the
diesel always runs as a backup. So, diesel
at a low load provides spinning reserve in

POWER GENERATION

during the daytime; the diesel engines
don’'t have to be switched on, you just
ramp them up to fill the deficit.

“The next step would be to add a little
bit of storage and say, okay during sun-
ny days, or during daytime, you switch
the diesel gensets off and the storage is
a bridge to back up. If the solar area is
shaded, then storage is used for a couple
of minutes to provide a buffer for the time
that you need to restart the diesel gensets.

“The next step, which we don't see in
mining at the moment, would be to add
significant storage and run a mine 24
hours on renewable energy. To get there,
you have to have 24 hours of energy sup-
plied to a mine through solar or wind stor-
age. It's a question of price and also sea-
sonality. If you are in areas where, if you
have plenty of rain and no sunshine for
a couple of months, then you will always
need backup gensets.”

The viability of the final option depends
very much on storage prices decreasing in
the future. It also requires a significant el-
ement of trust; for mines to de-risk such a
setup they would still require diesel capac-
ity on site to provide a fallback in case the
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Superior Continues to Grow Minihg Produet Portrelio

In 2017, after several acquisitions and inter-
nal development projects, Superior debuted
a new group of crushing, screening and
washing equipment. These products joined
an existing conveyor and custom plant port-
folio to form a complete offering from Rock
Face to Load Oute.

Material Handling
e Mobile Heap Leach Conveyor System
— Automated mobile package that opti-
mizes material transfer for greater vol-
ume per move and more uptime in
heap leach applications.
e TeleStackere Conveyor
— Combination of automated raise/lower
and extend/retract features, plus quick
transitions from radial to inline travel

means high volume stockpiles with less
human involvement.
e Other Stacking Conveyors
— Dozens of options combined with cus-
tom-engineered structures for a resil-
ient, made-to-order stacker.
e Trailblazere Conveyor
— Pre-assembled, portable overland con-
veyor is quick to deploy and reduces
number of transfer points and electrical
connections.
e Engineered Overland Conveyors
— Eliminate unpredictable haul truck
costs while providing an environmental-
ly-friendly means to transfer material.
e Grasshopper Conveyors
— Custom-engineered conveyor truss
extends conveyor life in rugged mining
applications.
e Conveyor Pulleys
— Dedicated engineers create industrial
strength products using certified Ameri-
can steel backed by in-house nonde-
structive testing.
e Core Systemse Design
— Conveyor drive package consultation,
engineering, manufacturing and assem-
bly power-matched to your workload.
e Conveyor Idlers
— Bearing sizes up to 60mm in single or
double tube construction. Proven suc-
cess within the highest capacity mines
on the planet.
e Exterra® Belt Scrapers
— Patented set for life technology means
tension is maintained automatically
though the life of the blade.

Crushing & Screening
e Libertye Jaw Crusher
— An aggressive slant allows for con-
sistent material grabbing and process-
ing through the life of the liner.
e Patriote Cone Crusher
— Modern tramp relief system designed with
fewer accumulators and inverted cylin-
ders, which protect the hydraulic seals
from contamination during operation.

e Guardiane Horizontal Screen
— Conveniently integrated torsion arm
tensioning system is easy to access for
drive belt tensioning.
e Antheme Inclined Screen
— Bottle jack lifting points require no cranes
or loaders which improves safety during
spring maintenance or replacement.

About Superior Industries

Superior engineers and manufactures
groundbreaking bulk material processing
and handling equipment and cutting-edge
machinery components. From its headquar-
ters in Morris, Minnesota, the manufacturing
firm supplies mining customers with bulk
crushing, screening and conveying systems.
In addition to its home plant in Minnesota,
the 48-year-old Superior operates from addi-
tional U.S. facilities in Arizona, Georgia and
Nebraska, plus internationally-based opera-
tions in Canada, Brazil and China.
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TELESTACKER® CONVEYOR PILES MORE MATERIAL PER MOVE TRANSFER CONVEYORS EASILY SHIFT IN AND OUT

Superior Industries was founded and built on the premise of making conveyors mobile and minimizing
the need for costly loader, dozer and haul truck use. For heap leach mining applications, our mobile
material handling package maintains constant motion, piles more material per move and transitions
quickly to move in all directions.
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Dedication Runs Deep

Knight Hawk Coal and IWT partnership focuses on productivity, asset management

and safety

Family-owned Knight Hawk has experienced growth and success, and it remains committed to the community and focused on safety and productivity.

In the mid-1990s, the once-thriving lllinois coal industry
had been reduced to a shadow of its glory days. Demand for
coal was flagging, and the large companies all but pulled up
stakes in the region.

Four partners, Steve Carter, F.D. Robertson, James Bunn
and James Bunn Jr., understood there were still markets for
southern lllinois’ high-quality, low-chlorine coal. In 1998,
family-owned Knight Hawk Coal LLC was created, initially fo-
cusing exclusively on surface mining. In 2006, Knight Hawk
opened its first underground mine and began a partnership
with Arch Coal, which now holds a 49% interest in the com-
pany. Today, Knight Hawk runs a mix of operations, including
five surface mines, one underground mine and two carbon re-
covery plants. The operations have grown from a crew of 17
to about 400 and nearly as many contractors. Knight Hawk
produces more than 5 million tons of coal annually.

Despite growth and success, the company remains fami-
ly-owned, rooted in the community, and focused on safety and
productivity. In 2019, Knight Hawk purchased a communica-
tions and tracking system from Innovative Wireless Technol-
ogies (IWT). “Knight Hawk’s procurement process was very
thorough,” said Brad Hartwick, IWT’s Midwest mining sales
director. “They asked the right questions, made a very com-
prehensive comparison of competitors, followed up with our
references, and visited our headquarters. They wanted to be
sure that our system fit with their operations.”

“We really focused on the benefits and the total cost of
ownership. We evaluated systems, aside of the cost, mak-
ing a determination on functionality,” Knight Hawk Mine Su-
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perintendent Tom Hasenstab said. “What does each system
provide us? Are there advantages to the system in safety, pro-
duction, and maintenance? Some systems we looked at were
two-way; some were canned text only, or radio communica-
tions. You have to look at the backbone. How do companies
invest in and maintain their technology? How much training
is required?”

“Everything Knight Hawk believes in revolves around the
concept, ‘keep it simple,”” Underground Maintenance Super-
intendent Brian Wallace said. “The technology has to have a
goal. It has to have safety, productivity and longevity to prove
out. It's like buying a tool. You don’t want to buy a tool you
just use once and then it gathers dust. You want something
that provides value day in and day out. It has to make sense
and be the right fit for Knight Hawk.”

“We spent a lot of time looking at communications and
tracking systems to be sure we chose the right one for our
culture and operations. We wanted to understand the func-
tionality and options because every solution is different. We
talked to people to be sure the technology could be used in
multiple ways too as it was integrated into our system. After
really researching the field, we chose IWT Sentinel because
the technology was the best fit for our operations.”

Wallace explained the challenge was to provide voice
communication to each of the five units. Knight Hawk has
miles of infrastructure underground, and efficient operations
require keeping information flowing to every aspect of the
operation from the surface to the underground, as well as the
four-mile-long overland conveyor.
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“Our system is battery RF-based,” Wallace said. “There’s
no wiring involved. There's an external antenna. You can move
equipment very quickly and efficiently.”

IWT designed a system that allowed full, real-time, two-
way communication between surface and underground opera-
tions. Installation finished ahead of schedule.

“It's amazing how fast and easy Sentinel is to integrate,”
Wallace said. “It took a lot of work on our part and IWT’s part.
We have a system that works very well. | am very proud to talk
to people about how we can talk throughout operations, from
our roof bolters to our prep plant.”

“When we started looking at the IWT system, there was
some concern that the ease of conversation might be used
in an unproductive manner,” Hasenstab said. “Our miners,
however, have utilized the system in a very professional man-
ner, leading to improved safety as well as productivity. The
majority of the conversation is relevant to the job. We are very
impressed with the way it immediately became a part of the
way we work.”

Improving Mine Efficiency

The Sentinel system has improved Knight Hawk’s efficiency
and profitability in a number of ways, according to Wallace.
In the event of equipment failure or breakdown, maintenance
arrives with the right equipment, reducing downtime. Incre-

MINE SAFETY

mental improvements in communication between operators
have added up to significant improvements in production.
Asset tracking allows for precise and immediate location of
equipment. Sentinel provides tools to allow supervisors the
ability to more quickly reply to an inspector’s question. The
improved communication adds up to significant time savings
and real tonnage.

While production has to be a focus of every operator, safe-
ty is a cornerstone of Knight Hawk’s success.

“Our attitude toward safety is about creating a culture,”
Hasenstab said. “Everyone is passionate about safety at
Knight Hawk, including Knight Hawk President Steve Carter.
He recognized the Sentinal system as a tool that would en-
hance the safety of the miners and assist in the creation of a
culture of safety. Nothing is more important to him than our
miners’ safety.”

“Mr. Carter says safety is 100% about putting a barrier
between you and a hazard,” Wallace said. “Whether it's a
physical barrier or a technology.”

A recent mine injury underscored the value of the Sentinel
system. The Knight Hawk team’s fast action saved a miner’s
life and the ability to communicate in real time gave the team
an important tool in a critical situation.

“In an emergency situation like that, every second counts,”
Hasenstab said. “Sentinel gave us a system that allowed ev-

Coordination between paramedics underground and the central control room operator (above) on the surface allow them to transport an injured miner from the face to a

helicopter in less than 30 minutes.
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THE NETWORK EFFECT FOR
BATTERY ELECTRIC UNDERGROUND
MINING VEHICLES

Since the launch of its full-fleet electrification program back in
2015, MaclLean Engineering has gone on to manufacture and
commission over 30 battery electric mining vehicles (BEVs) —all
now working underground in Canada, at ten minesites, across
four provinces, with 50,000+ operating hours amassed to date.
MacLean is building on this BEV ‘network effect’ as the push for
diesel-free underground mobile fleets continues to gain momen-
tum around the globe.

The company’s approach to engineering battery powered
mobile equipment for the underground mining environment
starts with onboard charging, which has been integrated across
the company’s product suite of diesel-free units in the ground
support, secondary reduction, and utility vehicle product cat-
egories. The onboard charging design philosophy behind the
MaclLean EV SeriesTM has been proven out in the years since
the launch of the product line, as it eliminates barriers to intro-
duction (no additional charging infrastructure required) and
provides the highest degree of flexibility for production support
duty cycle requirements in underground mining.

MacLean will be unveiling the next chapter in its BEV prod-
uct development at the recently rescheduled MINExpo conven-
tion now slated for September 2021, building on the unveiling
of one of its earliest battery powered units, a MacLean rock
bolter, at the last MINExpo.

“A lot has changed around the world since MINExpo
2016, but the one thing that hasn’'t changed is the business
case for the EV switch,” noted MaclLean VP of Marketing and
Communications, Stuart Lister. “If the total cost of ownership
of a battery powered MaclLean unit compared to an identical
diesel-powered unit is essentially identical over the full life of
that mining vehicle, why wouldn’t you make the switch to a
zero emissions, low heat, lower maintenance option, one that
performs just as well the diesel version?”
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eryone to communicate efficiently. When we were evaluating
communication and tracking systems, it was clear to us that
voice was superior to text. It has absolutely proven itself.”
Wallace said the IWT system was critical in assisting not
just where the incident occurred, but in other areas as the
facility responded to the emergency. For example, it could be
communicated and confirmed that roads were clear. Informa-
tion could be shared with the paramedics while they were in
route. The paramedics could communicate with the surface
and be sure that emergency transport vehicles were positioned
properly. In this situation, the paramedics had to call in a
helicopter and the Sentinel system helped them make sure
that the transport was as efficient as possible. From the time
of the incident until the miner was on the helicopter, only 25
to 30 minutes elapsed. Wallace said he didn’t think that kind
of response would have been possible with the old system.
“We work in one of the most hazardous environments of any
industry,” Wallace said. “We acknowledge that. But it doesn't
give us an excuse not to have the best tools available to pro-
tect our people. It's important our industry understands how
big an advantage voice presents in emergency situations.”
Hasenstab and Wallace emphasize that the workforce and
structure of Knight Hawk is unique because the company pro-
motes personal accountability and the freedom and trust for
people to make decisions that will benefit the company. The
goal is to give as much responsibility to someone shoveling
the belt as an executive.
“We have a saying that underground, a section face boss
should have the easiest job in the mine because everyone
should be trained and do their job properly,” Wallace said.

Fine Tuning the Network

IWT continues to work with Knight Hawk to fine-tune the net-
work and enhance features. “IWT has been quick to address
situations,” Wallace said. “They spend time after a call look-
ing back at the history on the server, suggesting improvements
to our process. It helps me look back to see if something is

The Sentinel system is MSHA (ATEX) approved and requires little or no maintenance.
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equipment- or weather-related. IWT is very forward-thinking
in maintenance and operation.”

“With Knight Hawk, we are versatile and employees are
always ready to step into multiple roles,” Hasenstab said.
“From the top down, people just simply do anything that
needs to be done to make Knight Hawk a success. The coal
companies that are likely to succeed in this market are those
companies that are the safest and most productive.”

MINE SAFETY

Sentinel: IWT Communications
and Tracking Solutions
IWT communications and tracking systems are designed
for underground applications. Engineered to be highly re-
liable and extremely durable, the networks require little
maintenance and make work safer and easier. Sentinel sig-
nificantly outperforms Wi-Fi, leaky feeder and text-based
systems. The reusability, expandability, stronger signal and
low maintenance provide an overall lower cost of ownership,
making IWT systems the best engineered choice in comms
and tracking.

The Sentinel system delivers the features and benefits that
matter most to mine safety and operations:
Features
e Scalable with software: tracking, text and tracking, voice/

text and tracking;
e Crystal clear voice: choose from two handset models;
e Handsets and tags enable continuous tracking of people
and assets;

e Battery- or line-powered wireless infrastructure;
e Up to 2,000 feet or more between infrastructure devices
means less infrastructure is required; and
e MSHA and ATEX approved — Intrinsically Safe.

Benefits
e | ow installation and maintenance costs;
® Reusability;

* No cabling in the working sections;

e Fastest section moves;

* Remote troubleshooting;

e Easy maintainability; and

e Seamless integration with other IWT products and services,
allowing users to add to the system as needs change.

Deployment Scenarios

Sentinel provides wireless voice, text, tracking, atmospheric
monitoring, performance metrics and much more.

e Coal mining, including longwall moves;

e Hard rock mining;

¢ Metal/non-metal mining; and

® Tunnels.

The rugged push-to-talk radios provide clear voice, text and
tracking — all in one device. Tracking can also be achieved
with small, battery-powered Tracking Beacons or with Track-
ing Tags depending on individual mine scenarios. Each device
has emergency alert capabilities and reports back to dispatch
to provide real-time, continuous tracking.

www.iwtwireless.com/en-us/markets/mining/mine-rescue
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ELECTRIC VEHICLE

MacLean Full-Fleet
Electrification

The MacLean EV Series™ integrates best-in-class battery
technology to deliver a safe and proven alternative to diesel
engine propulsion in underground mining, right now.

e Zero DPM

e | ow heat

e Reduced ventilation
* | ow maintenance
* [ ow noise

oIl MacLean

Performance. Reliability. Innovation.

Battery power engineered for life underground.
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The Hilliard Corporation: Made in America ¢ Built for the World

The Hilliard Corporation has been a world
leader in motion control, filtration tech-
nology, and braking systems since 1905.
We are currently offering a line of caliper
brakes under the trade name Hilliard Brake
Systems. These brakes and braking systems
broaden our product line offerings, which
include a full line of mechanical clutches
and electric brakes. As an established busi-
ness for over 110 years with robust engineer-
ing and manufacturing strengths, this line of
caliper brakes seamlessly integrates into our
product mix. Hilliard will be offering com-
plete custom turn-key systems as well as sin-
gle components with the ability to replace all
competitor products, while reducing length
of lead times, and costs for our customers.
This new venture opens global opportunities
to sell braking products, as opposed to our
current restriction to the U.S. marketplace
only. This product mix for Hilliard translate
into reduction of end-users’ need to carry
critical spares, reduce the costs of their
inventory, as well as reduce downtime due to

braking components. We are committed to
this investment for the future by expanding
our manufacturing capacity and service to
the industry with our ability to respond to our
customers’ needs.

Current Industry Experience:

Mining

Marine & Shipping

Energy/Wind Power

Lifts and Elevators

Cranes and Hoists

Steel/Metal

Amusement/Theater

The Hilliard Corporation makes thou-
sands of unique products, reaching markets
globally and serving the needs of both small
businesses and Fortune 500 companies. We
offer a broad line of motion control products,
oil-filtration and reclaiming equipment, and
plate and frame filter presses used in the
food industry. We also manufacture starters
for industrial gas and diesel engines and gas
turbines. Our filtration systems are sold under
the trade names of HILCO* and Star* Filters.

Our products are designed, manufac-
tured, and sold according to our customer’s
applications. As a result, we have a large
portfolio of custom engineered products that
can be modified to meet new applications. At
Hilliard, we embrace the challenge of product
development. With over 500,000 square feet
and more than 500 highly skilled employees,
we are able to meet desired requirements
cost-competitively, even for short runs. Our
experienced technical staff values craftsman-
ship, manufacturing efficiency, and respon-
siveness - all of which result in increased
bottom line for our customers.
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INDUSTRIAL BRAKES FOR A WORLD OF APPLICATIONS

MADE IN AMERICA, BUILT FOR THE WORLD
HilliardBrakeSystems.com

Hilliard Products are
Made in the USA
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Electric power can offer important energy efficiency and environmental benefits
over diesel engines in mining applications

By Len Eros

The mining industry has generally taken a
conservative approach to the adoption of
new technologies. But the many advan-
tages of electric power, combined with
the desire of many mine and quarry op-
erators to achieve “zero emission” opera-
tions, is driving the development of a new
generation of battery electric trucks, front
end loaders, drill rigs and excavators.

These new generation battery elec-
tric vehicles (BEVs) are adopting even
smarter and more advanced technology
to make the transition from hybrid die-
sel-electric designs toward fully electric
battery-driven derivatives.

Current Benefits

Smarter converters, more compact motors,
and more advanced batteries are bringing
the performance of electric vehicles up
to the level of their diesel counterparts,
and in some areas are even surpassing
them. Moreover, while diesel engines are
the traditional standard for robust mining
conditions, reducing the use of diesel fuel
could have significant cost benefits for the
industry. Currently as much as 40% of an
underground mine’s energy outlay is spent
on powering enormous ventilation systems

that are designed to remove airborne con-
taminates such as dust, gases and heat,
and to supply clean air. When diesel en-
gine heat and exhaust contaminants are
added to the mine atmosphere, the venti-
lation requirements go up and ventilation
costs are significantly increased.

In addition to energy efficiency, envi-
ronmental concerns are another important
driver. In Australia, a new report by corpo-
rate consultants BDO predicts that within
five years, diesel machinery will not be
used in new underground mines, and ex-
isting underground mines will have begun
to phase them out. According to BDO, this
push will come from the financiers of new
mines and potentially from government
bodies too, who may even choose to ban
diesel machines from new underground
mines because of the health issues.

In contrast to diesel, using regenera-
tive drives and electric motors can help
mine operators achieve a reduction in
their energy consumption, heat and gas
emissions, and ventilation requirements.
BEVs increase energy efficiency by using
regenerative braking to convert kinetic
energy, during deacceleration, and po-
tential energy, when controlling downhill

In August 2018, Volvo Construction Equipment and Skanska began testing the viability of its Electric Site concept
at Skanska’s Vikan Kross quarry, near Gothenburg, Sweden.
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speed, into electrical energy, which is
then stored in the batteries.

Furthermore, the efficiency of using
electric energy to power equipment is
much higher than the efficiency from using
diesel, so the amount of heat that an elec-
tric vehicle produces is much less. Diesel
engines can, at best, achieve around 45%
efficiency, whereas electric powertrains
can reach energy efficiency of 90% or
more with relative ease. The result is a
30% to 50% reduction in the load the mo-
bile equipment is putting on the ventila-
tion system resulting in lower energy costs.

This makes BEVs especially suitable
for deep mines where there are high
ground temperatures and the working ar-
eas can be difficult to ventilate because of
their extreme distance from the main fans.
In these applications, the added heat load
from a diesel-powered machine makes it
difficult to mechanize the mining process
without increasing the ventilation require-
ments. Using a BEV with much lower heat
emissions can make mechanization fea-
sible, creating a safer work environment
without increased ventilation costs.

The conversion of diesel-powered ve-
hicles to battery powered is well proven
in many other industrial markets and has
been shown to provide numerous ben-
efits. In many cities around the world,
battery-powered buses utilizing rapid
charging systems are replacing diesel-pow-
ered buses. The reduced CO, footprint
lowered maintenance and power costs and
increased user satisfaction continues to
drive this conversion. In the automotive
industry, the switch to EVs is in the early
stages, but it is evident that it is gaining
significant traction on a global level. The
experience gained in these markets is di-
rectly applicable to the mining community
and their conversion from diesel to BEVs.

These advances all drive down capital
and operational expenditures, providing a
substantial return on investment. Safety
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is also improved through increased mech-
anization as well as the removal of flam-
mable diesel fuel from underground. At
the same time, the health of those work-
ing in the mines is improved by the ab-
sence of diesel exhaust emissions.

Charging Power and
Underground Infrastructure
Maintaining the battery energy levels in
BEVs during operation is done either by
battery pack swapping or by fast charging
systems. For example, with load haul
dump vehicles (LHDS), battery pack
swapping has been successful when there
is not time in the duty cycle for stopping
to fast charge. An example of where fast
charging is working well is an electric drill
rig, which uses battery power to travel be-
tween work locations and then uses the
in-place electrical grid power for drilling
and recharging. Which of these battery
charging methods is selected depends on
the application as well as OEM preference,
but both are being used successfully.

Currently, one of the most important
considerations is the charging infrastruc-
ture. The ultimate objective is to make
recharging and operating battery electric
vehicles as simple and convenient as refuel-
ing and operating diesel vehicles. Because
modern methods of underground mining
require high levels of electrical power in the
working areas, it's possible to locate BEV
charging stations close to the vehicles. But
without careful consideration, it would be
easy to end up with an array of incompatible
charging stations throughout the mine.

In a recent development to meet the
demands of particularly large mining ve-
hicles, ABB is participating in defining
a new combined charging system (CCS)
standard in collaboration with automak-
ers and other stakeholders as part of the
Charging Interface Initiative (CharIN), the
alliance that defines CCS charging stan-
dards. This will take charging capability
up to 1 MW and even 2 MW.

Torque and Maintenance

of BEVs

The electric drive is the core of the BEV
propulsion system and enables sophisticat-
ed control of the vehicle. Advanced drives
specifically designed for mobile equipment
applications, such as ABB's HES880,
monitor wheel speed and closely regulate
the torque transmitted by the drive wheels.
The speed and torque control reduce wheel
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spin under adverse conditions and provide
improved vehicle traction. When tire slip is
eliminated the vehicle becomes easier to
control and safer to operate. And there are
significant cost savings when excessive tire
wear is eliminated.

Many BEVs are designed without drive
train gearboxes as they produce the re-
quired torque with the motors directly
powering the drive wheels. Eliminating the
gearboxes traditionally used in diesel-pow-
ered vehicles provides another reduction
in maintenance and operating costs.

A BEV provides the opportunity to de-
couple the vehicle drive train from the

EMOBILITY

hydraulic system. On diesel-powered ve-
hicles the hydraulics are powered by the
engine. But on a BEV, the hydraulics are
powered by an electric motor and can be
controlled to precisely meet the power de-
mands of the system with resulting higher
efficiencies and reduced wear.

Advances in Drives

and Motor Design

Along with the converters, the electric
motors are also undergoing new develop-
ments. Factors such as space limitations,
the increasing power demands from larger
machines and increasing energy efficien-
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To set a new world standard for sustainable mining at great depth, LKAB, ABB, Epiroc, Combitech and the Volvo
Group have joined forces in a partnership to start a unique testbed in northern Sweden.

cy requirements needed to prolong bat-
tery life are all driving motor innovation.
In applications where high power
is needed but space is limited, a wa-
ter-cooled motor can be a good solution.
Water-cooled motors and drives are very
power dense compared to air cooled,
meaning there can be power rating in-
creases of 25% to more than 50% from
the same size motor. Both open and
closed loop cooling systems are used.

Design improvements that increase
motor efficiencies are also in constant de-
velopment. Benefits from this include ex-
tending battery life, reducing motor heat
rejection and increasing the power rating
without increasing motor size. Permanent
magnet (PM) motors are very efficient
designs and recent improvements have
reduced their cost and improved avail-
ability. Challenges exist with PM motors
in some mobile equipment applications,

but it's an area of motor design receiving
lots of attention.

Social and Environmental
Impact
Diesel engines have constant vibration,
high ambient temperatures and high noise
levels. Electric vehicles (EVs), on the oth-
er hand, have significantly less noise and
vibration and emit far less heat. These
factors make it easier to operate, less fa-
tiguing and less stressful for operators.
Switching to EVs improves the working
environment in mines by removing diesel
particulate and combustion gas emissions
and reducing noise levels. At the same
time, safety is improved by removing die-
sel fuel from the mine. In combination,
low emissions, reduced noise and easier
operation contribute to a healthier, safer
and more pleasant work environment that
ultimately helps reduce employee turnover.
To explore the advantages of electrifi-
cation, in August 2018, Volvo Construc-
tion Equipment and its customer Skanska
began testing the viability of its Electric
Site concept at Skanska’s Vikan Kross
quarry, near Gothenburg, Sweden. The
system, which incorporates electric and

COMPANY PROFILE-PAID ADVERTISEMENT

Tsurumi Submersible Heavy-duty Agitator Pumps

Tsurumi Manufacturing has long been manufacturing, marketing and selling
various pumps and related equipment, with a strong focus on submersible
pumps. Introduced here are two series of heavy-duty, high-powered slurry
pumps equipped with an agitator suited for the harsh conditions of large
construction sites, mines, etc.

The GPN-series offers motor outputs of 5.5 to 37 kW. The impeller, agi-
tator and suction plate are made of high-chromium cast iron to ensure longer
use against wear. And, if the impeller and suction plate wear down to the
point of diminishing pump performance, the plate can be replaced or its gap
from the impeller adjusted, giving users an easy and inexpensive means for
ensuring extended use.

The GSD-series is a heavy-duty, high-powered agitator pumps. Driven by
37 to 75 kW motors, they feature the highest head and volume of Tsurumi’s
slurry pumps. The impeller, agitator and mouth ring are made of high-chromi-
um cast iron to ensure longer use against wear. Moreover, performance drops
due to wear have been minimized by pairing a closed impeller configuration
with Tsurumi’s unique mechanism that continuously adjusts the clearance
between the mouth ring and impeller. Furthermore, pumps are equipped with
seal pressure relief ports that release pump pressure applied to the mechan-
ical seal, thus enhancing reliability in extended use.

Both of these series come standard with anti-wicking cable entry and
inside mechanical seals with silicon carbide faces. Tsurumi prioritizes
continuous duty by designing reliable, durable pumps that guarantee stable
operation. For more information, contact Tsurumi Manufacturing.

GPN

GSD

Tsurumi Manufacturing Co., Ltd.
intsales@tsurumipump.co.jp

www.tsurumi-global.com
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autonomous Volvo machines, ran in a real
production environment for 10 weeks —
delivering an anticipated 95% reduction
in carbon emissions and 25% reduction
in total cost of operations.

New Standard for Sustainahble
Underground Mining

To set a new world standard for sustainable
mining at great depth, LKAB, ABB, Epiroc,
Combitech and the Volvo Group have joined
forces in a partnership to start a unique
testbed in the ore fields of northern Swe-
den. The project is studying the best ways
to create an efficient autonomous produc-
tion system that is both carbon-dioxide-free
and with the highest safety levels.

The test bed project is called SUM
(sustainable underground mining) and is
located in LKAB'’s underground mines in
Kiruna and Malmberget, Sweden, as well
as in a virtual mine. ABB is contributing
to this project with solutions for under-
ground electrification and an integrated
platform for collaborative operations.
The SUM project will lay the foundation
for decisions to be made into the mid-
2020s for one of Sweden’s largest ever
industrial investments.

Optimized Electric Powertrain
for Heavy Vehicles

An important new development for ABB
is an optimized electric powertrain that
enables heavy special and commercial
vehicles, and especially mining vehicles,
to transition to fully electric operation.
The complete e-drivetrain solution in-
cludes the key elements — motor, drive
and vehicle control unit — harmonized
for maximum performance, reliabili-
ty and energy efficiency. This approach
enables ABB to work alongside vehicle
OEMs to design a drive train that suits
their specific application needs.

One of several customers to adopt
this optimized electric powertrain is
Epiroc, one of the world’s leading sup-
pliers of underground mining and in-
frastructure equipment. A number of
Epiroc’s second-generation battery-pow-
ered vehicles are using an ABB electric
powertrain, including electric motors and
HES880 Mobile Drives, for propulsion
and auxiliary applications.

Many OEMs face the challenge that
their drive-cycle and performance require-
ments vary greatly between applications
such as drilling, loading and transporting

materials. This can make it difficult for
designers to identify the best choice in
electric powertrains for their specific ap-
plication. An over-specified e-drivetrain
may cost more than necessary and carry
a weight penalty. While an under-speci-
fied electric powertrain may not deliver
the required power, could overheat and
as a result will be unreliable with a re-
duced service life. When the OEM works
with a single manufacture like ABB that
provides a complete electric powertrain,
there is a fast-track route to a solution
that delivers both performance and total
cost of ownership.

The electric mining vehicle revolution
started to take off in 2016. The move to
autonomous vehicles in both surface and
underground mining operations is made
much easier with BEVs whose control
systems are highly compatible with au-
tonomous vehicle control systems. The
momentum will clearly continue to build
as the energy-efficiency, environmental,
financial and social benefits of electric
power become ever more persuasive

Len Eros is the global mining manager
for ABB Motion.
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OPERATING STRATEGIES

Seeking Balance Between COVID-19
Suppression and Worker Privacy

Miners are used to breaking new ground,
whether as part of the exploration process
or executing a pit-wall pushback, but the
COVID-19 pandemic has thrust the in-
dustry deep into hostile and unforgiving
territory where the wrong decisions can
lead to calamitous consequences, in both
human and business terms.

Working to maintain the necessi-
ties of business survival in the face of
incomplete medical knowledge about
the specific nature of COVID-19’s symp-
toms, disease progression and stand-
ard treatment protocols — plus the ab-
sence of plentiful and reliable testing
supplies — mining companies have been
scrambling since early March to piece
together strategies that ensure employee
safety, preserve operational infrastructure
and comply with government regulations
in a tense environment complicated by
workers’ apprehensions, cultural distinc-
tions and political pressure.

Few companies were initially prepared
to deal with the pandemic. Most have had
to hastily implement ad hoc methods for
assessing and identifying employees that
carried or had possibly been exposed to
the coronavirus, and for containing the
spread of the virus within the workforce
and nearby communities. Some of these
procedures may also have inadvertently
violated employees’ rights to privacy. As
business consulting company PwC noted
in a recent advisory bulletin, “A regulato-
ry obstacle course has already emerged,
with governments around the world is-
suing more than 60 directives regarding
protecting data privacy while responding
to the COVID-19 pandemic.”

Following a comprehensive review of
these directives and identifying the key
components that regulators will look for in
future pandemic-response plans, PwC sug-
gested companies consider a three-phase
approach for navigating the course: mobi-
lization, stabilization and strategizing. For
the mobilization phase, PwC recommends:
e Narrowly tailoring  health-screening

questionnaires;
¢ Designating authorized individuals to
handle the questionnaires;

80 E&MJ « JUNE 2020

As mining companies gear up for gradual or full restarts at mine sites around the world, they'll need to pay
attention to local and national policies governing the screening and testing of employees — what PwC calls a
‘regulatory obstacle course’ — to avoid violating workers’ rights to privacy.

e Informing screened employees of their
rights; and
¢ Not disclosing names of positive-testing
individuals outside the response team.
For companies entering the stabiliza-
tion phase, PwC poses the question: “To
what extent can employers systematically
collect information about employee morale
or monitor their productivity?” The answer
is that, as with many things, it depends
mostly on the details of the monitoring and
where it occurs. For example, employers in
most Middle Eastern countries, as well as
Brazil, China, Cyprus, Singapore and the
U.S., can require employees to allow their
productivity to be monitored, while in Rus-
sia, voluntary participation is permissible.
Employers in Colombia and the U.S.
can require employees to take a mandato-

ry, personally identifiable survey about their
general level of energy or confidence in the
company. In contrast, those in Australia,
Brazil, Canada, Czech Republic and Germa-
ny must take a voluntary approach to identi-
fiable surveys. In France, Hong Kong, India,
Italy, South Africa and the UK, participation
must be both voluntary and anonymous.
Companies will reach a point where
they need to strategize about ways to al-
low workers and visitors to return to the
site without endangering anyone. Again, it
depends on location as to what strategies
might work and what isn’t permitted. The
study noted that “Some companies are
considering whether to require a ‘health
passport’ — a certification from a physi-
cian or other healthcare source that the
holder has tested negative to COVID-19 or
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has not recently presented symptoms —

to allow access to company facilities.

“This approach may work in countries
such as Singapore, for example, where its
Personal Data Protection Act allows em-
ployers to collect personal data through
various means — and without employee
consent — during public emergencies
that threaten the life, health or safety of
individuals,” the report stated.

The same goes for instituting tem-
perature checks at entrances to their
facilities once they reopen, according to
PwC. Multinationals could face difficulty
adopting one approach globally. In China,
the law requires that employers report on
confirmed and suspected infections of a
contagious disease to Chinese health au-
thorities in a timely manner. Accordingly,
employers are required to regularly and
frequently conduct temperature checks
on employees and workplace visitors, and
they also can require employees to report
any health issues to a team designated to
handle workplace safety.

In the U.S., federal guidance from the
Equal Employment Opportunity Commis-
sion (EEOC) and Occupational Safety and
Health Administration (OSHA) permits
employers to conduct temperature checks
for use during a widespread pandemic be-
fore allowing them to enter a work site.
Certain states and counties also have
implemented orders or guidance that urg-
es or requires temperature checks to be
performed before workers are allowed to
enter a site. International law firm Wilmer-
Hale published a client advisory aimed at
pointing out best practices for conducting
temperature screening. Employers should:
e Communicate clearly in advance with

their workforces regarding temperature
checks and related implications (e.g.,
being sent home).

e Set a temperature screening threshold
over which employees will not be per-
mitted to enter the workplace. The CDC
considers a person to have a fever when
he or she has a measured temperature
of at least 100.4°F; many employers
have adopted screening thresholds in
the 100°F-100.4°F range.

e Seek to facilitate testing in the least in-
vasive way possible, including by attempt-
ing to procure devices that can register
temperature without exposure to bodily
fluids (e.g., no-contact thermometers).

® Appoint someone with proper training

— ideally an on-site medical staff person
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or other medical professional if poss-
ible — to facilitate or administer on-site
temperature checks.

¢ Maintain social distancing (e.g., by es-
tablishing multiple temperature check
stations at large facilities to minimize
crowding), clean and disinfect medical
equipment, and take other COVID-19
related precautions.

The law firm advised that in light of the
many complexities associated with taking
employee temperatures, employers should
carefully review the terms of local and
state orders recommending or requiring
temperature checks. If an employer elects
to administer the tests, it should consider
engaging a third-party healthcare vendor
or other medical professional to advise on,
and potentially run, such a program.

PwC also pointed out that it's likely

mobile device app-based contact tracing,
offering a way to find and warn people they
may have been exposed to the coronavirus,
will become more prevalent — if accepted
by workers. These apps may be provided
or administered through local health agen-
cies or in some cases by employers or even
cell phone product and service providers.
Management considerations that should
be regarded as mandatory for successful
use of these apps include:
Getting employee buy-in. Workers need to
be sold on the benefits that tracing will
bring, even though use of the app may
require them to get tested or retested,
self-report the results and possibly be
sent home to quarantine themselves.

PwC said employers may not need to
take a mandatory approach to achieve
that objective if they can win over em-
ployees with clear and frequent commu-
nications about how it all works, appeal-
ing to the worker’s interest in helping to
make the workplace safe and productive
for everyone.

Keeping geolocation data anonymous and
encrypted. Employees should be able to
trust that employers, coworkers, neigh-
bors, and hackers can’t trace their where-
abouts while using an app.

Not feeding data to government authori-
ties. Exercise all available rights to keep
the workforce data confidential in order to
build and sustain employee trust.
Making everything temporary. The app
and all of the data associated with it
should be deleted once a company has re-
turned to a predefined and communicat-
ed state of acceptable risk of contagion.

OPERATING STRATEGIES

Layher SIM®

From digital planning to the
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The largest twin-shaft mixer ever built by BHS, with a capacity of 28,000 liters, is
completed in August 2019 and installed at a mine in India before 2020. (Photo: BHS-
Sonthofen)

BHS-Sonthofen reported it built, shipped and oversaw the instal-
lation of the largest Combimix mixer system in company history
for a zinc miner in India. The company reported its high-quality
customizable technology and support helped it win the contract.
The mixer will be used on overburden and filter cakes to cre-
ate a homogenous mass, free of clumping, for use as backfill.
The customer sought a mixer offering a longer retention time
and a filling level below the mixing shaft. BHS-Sonthofen said
that, to meet the requirements, the company first did extensive
testing. “With a throughput of 263 m3/hr, we arrived at a retention
time of about 137 seconds,” Sebastian Poppel, design engineer,
BHS-Sonthofen, said. “During this time, lumps are dissolved to
our satisfaction thanks to the high-performance mixing unit.”
The customer also wanted a solution that offered easy clean-
ing and maintenance.
Production of the unit was completed in August 2019, the com-
pany reported. It was transported on a ship. Installation occurred in
late 2019 with the assistance of BHS-Sonthofen personnel.

Stage V Truck Tested at Tara

Sandvik said it is testing a Stage-V compliant TH663i truck at
Boliden’s Tara mine in Ireland.

Sandvik reported it is testing Stage V-compliant engine technology at Boliden’s Tara
underground mine in Ireland. (Photo: Sandvik)
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Sandvik said the tests are to iron out kinks prior to commer-
cial production of the engine technology, which could be used
with other truck models.

“Based on the feedback that we receive, we are able to do
some modifications if necessary and thereby make sure the
TH663i meets expectations when it is released to the market
with the latest engine technology at a later stage,” Pia Sund-
berg, product line manager, trucks, Sandvik, said. “There is
also some new technology on the test truck that we are testing
at the same time.”

The new engine system includes built-in fire prevention solu-
tions, increased wiring protection with shrink mesh wiring harness
and electric hardware resistant to corrosion, heat and water. The
new engine requires ultra-low-sulphur fuel and low-ash engine oil.

The test TH663i is equipped with Sandvik’'s Automine for
Trucks, which enables autonomous truck haulage underground
and on the surface.

MINExpo Postponed to 2021
The National Mining Association (NMA) postponed MINExpo
INTERNATIONAL 2020 until September 2021 due to the coro-
navirus (COVID-19). The NMA said its highest priority is the
health, well-being and safety of exhibitors, attendees, stake-
holders and their respective families and colleagues, as well as
event partners in Las Vegas, Nevada (U.S.), and the pandemic
has made holding MINExpo in September 2020 impracticable.
The NMA said it is working with event partners to identify and
secure exhibition facilities and hotel accommodations in Las Vegas
for a successful MINExpo INTERNATIONAL 2021. Once logistical
arrangements have been confirmed, new dates will be announced.
More information about MINExpo will be posted on the
show’s website.

Epiroc Exits Shotcrete Biz
Epiroc announced it is ending its concrete spraying business
in 2020.

Epiroc described the move as a natural part of product life cy-
cle management. “We are constantly reviewing our customer solu-
tions offering to ensure we keep Epiroc strong and agile for the
future,” Sarah Hoffman, vice president, marketing, underground,
Epiroc, said. “We will phase out the concrete spraying line within
2020 while evaluating other alternatives for this portfolio.”

Epiroc makes six concrete spraying products. The MEYCO
business was acquired in 2013.

The company reported it would “ensure a minimum impact
on customers with concrete spraying equipment and will fulfill
its obligations,” to include warranty and support services.

Outotec, Metso Merger Gains Ground
Outotec Oyj and Mesto Corp. received unconditional merger
control clearance from the European Commission.

Previously, the merger was cleared by competition authorities
in Canada, Chile and Turkey.

Outotec and Metso reported the merger will be complete on
June 30.
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Two HD605-8 trucks with Metso bodies, described as up to 30% lighter than the OEM
bodies they replaced, were delivered to a quarry in Belgium. (Photo: Metso)

Separately, Metso announced the commencement of full-
scale tests of the Metso VPX tailings dewatering filter at its facil-
ities in Sorocaba, Brazil.

The unit will process ore from several operations in Brazil
and Latin America. The testing seeks to prove the unit’s capacity
at processing high volumes, Metso reported.

“Tailings dewatering is technically and economically a viable
option for today and the future,” Rodrigo Gouveia, vice presi-
dent, tailings management systems, Metso, said.

“Dry stacking is widely acknowledged to be the safest and
most sustainable option for tailings storage,” he said. “We see
that there is a strong demand for short- and medium-term tech-
nical solutions.”

The unit could be deployed for applications at legacy dams.
“We can develop projects for the dredging and concentration of
the tailings,” Fausto Rezende, sales director, tailings manage-
ment systems, Metso, said. “In many cases, it is possible that
this operation is more economically viable than virgin ore.”

In mid-May, Metso announced a mega-size press is being in-
stalled by a dedicated team at its Trelleborg factory in Sweden.
The press will offer increased production capacity and expand
the range, sizes and types of products manufactured. The press,
the first in a series of three with a total value of $10.8 million,
can produce mill lining wear parts that weigh up to 8 tons. The
installation team is being supported remotely. Metso said the
press will give the factory greater flexibility to meet customer
needs. “For our customers, the ability to acquire and use larger,
high-quality consumables in the process enables a longer operat-
ing time and reduces the time required for maintenance work,”
Sami Takaluoma, president, consumables business, Metso, said.

In late-May, Metso reported two HD605-8 haul trucks with
Metso Truck Bodies were delivered to a quarry in Brabant Wal-
lon, Belgium. The bodies are lighter, round-shaped, and feature
Trellex rubber linings. They offer up to a 30% lighter body with-
out sacrificing rigidity. That translates to up to 10% additional
payload capacity and greater efficiency, Metso reported. The
units are the first Metso truck bodies delivered to an operation
in Central Europe.

CPS Delivers 72,000 Idlers to Pilbara
CPS Conveyors reported it designed, engineered and fabricat-
ed the all-composite idlers for two roughly 26-km conveyors at
BHP’s South Flank in the Pilbara.

One conveyor runs almost straight north from PC1. The other
forms a long curve from PC2 to the transfer station located 2 km
south of the coarse ore stockpile.
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The conveyors are made from around 24,000 separate con-
veyor frames, assembled into modules. They are comprised of
roughly 14,000 0.5-mm high-tolerance carry idler frames, and
around 72,000 of CPS’s Yeloroll HD composite rollers.

Unique to this particular project is the 220-mm diameter
composite center roll, specifically designed for BHP to further
reduce power draw along the conveyor through optimized geom-
etry and material selection, CPS reported.

Design work started in 2017. Fabrication started in July 2019.

CPS said the idlers were completed on time, in April 2020,
and within budget. “We believe this is one of the most advanced,
reliable and cost-efficient overland conveyors in the world,” Matt
Einhorn, chief financial officer, CPS, said.

The project was “the single-largest project undertaken by our
business,” he said. It “required CPS production facilities to run
over two shifts for almost 10 months and employ more than 50
additional local staff.”

PYBAR Completes Decline Project

PYBAR Mining Services announced the completion of the War-
raga Decline Project at Cowal Gold. The project spanned 10
months, the company reported.

Roughly 2,600 meters (m) and roughly 204,000 metric tons
(mt) were mined underground, at a 6- x 6-m decline.

Project management described the work completed as a
great job. “We can take satisfaction in delivering a high-quality
service to our client,” Mick Neill, project manager, Cowal Pro-
ject, PYBAR, said.

The project was completed safely, under budget and by dead-
line, PYBAR reported.

PYBAR reports the Cowal Project successfully ended on time and under budget. (Pho-
to: PYBAR)

10-m Elevated Thickener Built in 0z
McLanahan reported it completed a 10-meter (m) elevated
thickener for managing gold leach tailings at a pure-play gold
operation near Bendigo in Victoria, Australia.

A partner consultant specified material and design aspects.
Due to the highly acidic and corrosive process streams, a spe-
cific sealant was procured for the thickener flanges, McLanahan
reported. Coating integrity was proven by, among others, pinhole
and holiday testing.
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Modular Mining has been at the forefront of real-time, computer-
ized mine management technology for more than 40 years. From
the introduction of our flagship product, the DISPATCHe Fleet
Management system (FMS) in 1979, to our latest offering, the
ProVision® Guided Spotting System, we've consistently delivered
innovative, value-added solutions to more than 270 sites, worldwide.

Our IntelliMine® Mine Management portfolio, comprised of
the DISPATCH Fleet Management, ProVision Machine Guidance,
MineCare® Maintenance Management, and MineAlert™ Collision
Awareness systems, address the key areas of operations, planning,
maintenance, and safety. Through these technologies, we deliver
the solutions our customers need to overcome their unique chal-
lenges and operate more efficiently, cost-effectively, and carefully.

In addition, in accordance with our corporate vision — Sustainable
mining powered by open technology solutions — we provide the tools
to help our customers minimize the impact of mining on the envi-
ronment and within their communities.

To ensure that our customers receive maximum, sustained value
from our solutions, we introduced the Performance Assurance (PA)
service and support program in March of 2015. With PA, dedicated
teams of experts work with mine personnel at all levels to establish
realistic goals, achievable milestones, and trackable key perform-
ance indicators. Each team ensures optimal system performance,
while corresponding training increases employees’ abilities to utilize
the technologies to the fullest extent, possible.

To read more about our IntelliMine Mine Management portfolio
and learn how Modular Mining can help you overcome the challeng-
es at your mine, visit:
www.modularmining.com/our-solutions/
www.modularmining.com/solve-your-mining-challenges/
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The thickener features integrated lifting attachment points,
A completely match-marked assembly system, integrated elec-
trical cable trays and conduits, a local marshaling panel readout
bf all instruments complete with trending and status, and inte-
brated product sampling points at multiple locations.

The unit was designed in-house at McLanahan’s location in
New South Wales, Australia.

McLanahan attributed the success in part to having local
engineering capability and support. “We felt that a local manu-
facturer and relatively low overall delivered cost solution would
pe the best fit for the client,” Richard Williams, global pro-
Huct manager, McLanahan, said. “Modular design provides the
flexibility to manufacture in more locations and provides more
certainty around time-sensitive projects.”

RPMGlobal, Modular Mining to Deliver API
RPMGlobal and Modular Mining extended their partnership

hgreement to deliver an Application Program Interface (API).
The new API will allow information to flow between systems
n a computer language that is universally understandable. It is
part of an integrated solution designed to close the gap between
mine production planning and operations to boost productivity.
RPMGIlobal said the API was a key part of the company’s
enterprise-focused strategy. “The API formalizes a substantial
amount of integration work that has been completed since the
briginal partnership was signed,” Paul Beesley, chief technology
bfficer, RPMGlobal, said.
“Importantly, this APl will support business process im-
provements for cost-focused miners where a small productivi-
[y improvement can translate to considerable bottom line im-
provements,” he said. “In this instance, we are using enhanced
collaboration to connect our XECUTE solution with Modular’s
ProVision High-Precision Machine Guidance system.”
XECUTE is RPMGlobal’s short-term scheduling solution that con-
hects planning with other departments within a mining operation.
The partnership dates back to April 2016.

Rohotics Startup Picked for Innovation Studio
Exyn Technologies announced it is one of the startups selected
to participate in Innovation Studio, a 12-month program man-

Footage from an Exyn Technologies A3R drone that is mapping a previously inactive
mine. (Phato: Exyn Technologies)
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aged by partners Vimson Group and New Lab to develop and
pilot new technologies.

Exyn develops autonomous aerial robot systems for complex,
GPS-denied environments, to include underground. Applica-
tions include development of 3D maps of drifts and stopes, as-
set location monitoring and mine rescue.

Exyn said the Studio is an opportunity to work with other
startups to advance solutions that speak to the foremost issues
in mining, like safety, efficiency and data optimization. “We are
privileged to be one of the startups invited to join this innovative
program,” Exyn CEO Nader EIm said.

The focus of the Studio is on enhancing sustainability and
closed-loop production, environmental sensing, worker perfor-
mance and safety, mineral extraction and energy efficiency, and
data optimization.

During the program, teams will be matched with resourc-
es, giving them the opportunity to fast track development. The
teams will also have access to New Lab expertise.

Immersive Awards Badgad’s Training Success
Immersive Technologies announced the winner of the 2019
Global Business Improvement Award to be Freeport-McMoRan's
Bagdad Operations in Arizona (U.S.).

Previously, the miner partnered with Immersive Technologies
on improving per-hour production by reducing load times. With
the help of training simulations, the miner achieved a 12% re-
duction in loading times.

The operators that received the training outperformed control
group operators by 19%.

Leadership at the mine said the supplier’s simulators helped
identify and implement process improvements for greater effi-
ciency. “Our partnership with Immersive Technologies has creat-
ed a strong team focused on the success of our people and cre-
ating value for our business,” Freeman Myers, technical training
superintendent, Bagdad mine, said.

The other finalists were Codelco’s Radomiro Tomic copper mine
in Chile and Roy Hill’s iron ore operation in Western Australia.

The miners were selected for achievements in continuously
improving operational safety, efficiency and productivity through
strategic simulator-based training initiatives.

Above, training in an simulator helps Bagdad mine identify needed process
improvements. (Photo: Immersive Technologies)

www.e-mj.com

Leveraging Data and Innovation to
Optimize the Mining Value Chain
in Real Time
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PROCESSING SOLUTIONS

By Chris Ramsdell

Strategic placement of a suspended electromagnet can be critical to protect belt- or apron-feeder equipment in
high-tonnage plants, according to magnetic separation technology specialist Eriez.

When mineral processing plants produc-
ing copper sulphide concentrates and ox-
ide leaching feedstocks began to exceed
the operating tonnages of traditional in-
stallations, it created a need for larger ca-
pacity belt conveyors and apron feeders.
Eriez would like to share its knowledge
about these types of installations, espe-
cially those in which suspended electro-
magnets are used.

Apron Feeder Magnets
Apron feeders are slow-moving, heavily
loaded conveyors that feed a controlled
stream, typically a deep bed of ore from
a bulk holding location or bunker to a
large capacity crusher. Because apron
feeders use sprockets and caterpillars,
they are replacing belt feeders that use
rubber belts with motorized head pulleys
to convey the material. We have found the
damage to belts and clogging of transfer
points from tramp iron now require larger
magnetic separators.

Removal of tramp metal can prevent
these serious problems. Corrective action
is important for two reasons:
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e Removing tramp iron early in the ore
stream protects downstream equipment
from potential costly damage.

e Installing apron feeder magnets before
the primary large capacity crusher en-
ables better operating efficiency in sec-
ondary and tertiary crushing steps (made
up of multiple parallel units) since
tramp metal is removed at the onset.

Suspended Electromagnet Protection
Belt and apron feeders have been suc-
cessfully protected by suspended electro-
magnets in many industrial applications
for years. The sprockets and caterpillars
for apron feeders must be nonmagnetic,
preferably made of iron with a high man-
ganese content. The nonmagnetic cater-
pillars — which are typically specified by
the customer — should come from the
same manufacturer as the apron feeder.
When using a conveyor belt, the shell
of the head pulley should be nonmagnetic
stainless steel. When feeding pebbles, the
head pulley should also be nonmagnetic.
For primary crushing applications in
which the ore is normally sized 15.2 to

20.3 cm (6 to 8 in.), the main purpose
of the suspended electromagnet is to pro-
tect the belts and to avoid the clogging
of the chutes. Tramp iron measuring less
than 10 cm (4 in.) is not typically harmful
to the belts or chutes, so electromagnets
are set to capture only the larger pieces
of tramp iron.

For copper sulphides processed
in SAG mills, downstream suspended
magnets are not required after the belt
or apron feeder magnets because there
are no secondary and tertiary cone
crushers. For oxide leaching plants,
manual or self-cleaning standard mag-
nets are used on belt conveyors to re-
move tramp metal after the primary
crushers, but before the cone crushers
and the leaching piles.

To remove tramp iron smaller than 10
cm (4 in.), a nonmagnetic shell pulley is
required, especially for pebble applica-
tions. For example, at Chile’s Chuquica-
mata, Pelambres, Esperanza mines and
the Antamina mine in Pert, the shell of
the pulleys are nonmagnetic.

Belt feeders are used more often at
the discharge end of suspended electro-
magnets because apron feeders are his-
torically more expensive and have limited
application (mainly for minerals larger
than those found on belt feeders).

For apron feeders in current use, the
customer or supplier is not always willing
to change the existing magnetic caterpil-
lars to ones that are nonmagnetic.

It is imperative to strategically place
a suspended electromagnet to protect
belt or apron feeder magnetic separators
in mineral processing plants providing
copper sulphide concentrates and ox-
ide-leaching feedstocks on high tonnage
installations. It is critical to select either
a belt or apron-feeder magnetic separator
to handle larger capacities.

Chris Ramsdell is product manager of
magnetic separation at Eriez.
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First Cobalt Considers
Refinery Expansion

First Cobalt Corp. reported recently that
it received positive results from an inde-
pendent feasibility study conducted on
its permitted cobalt refinery in Ontario,
Canada. The study, according to the com-
pany, envisages expanding the existing
facility and adapting it to produce cobalt
sulphate, a component in the manufac-
turing of batteries for electric vehicles.

The refinery is located north of Toron-
to, Canada. It was permitted in 1996 with
a nominal throughput of 12 metric tons
(mt) per day and operated intermittently
until 2015, producing a cobalt carbonate
product along with nickel carbonate and
silver precipitate. The facility is located
on 120 acres, with two settling ponds and
an autoclave pond. The current footprint
also includes a large warehouse building
that once housed a conventional mill.

First Cobalt said testing of third-party
cobalt hydroxide in 2019 using the re-
finery flow sheet confirmed suitability of
cobalt hydroxide as a source of feed to
produce a high purity, battery grade co-
balt sulphate. In July 2019, First Cobalt
and Glencore AG agreed to a partnership
framework providing for a phased ap-
proach to recommission the refinery. Sub-
ject to certain conditions, including the
completion of a positive feasibility study
and agreement upon commercial terms,
the framework agreement contemplates
that First Cobalt will treat cobalt feed
material supplied from Glencore's DRC
operations for an initial term of up to 4.5
years on a tolling basis, with Glencore pro-
viding up to 100% of the capital required
to recommission and expand the facility.
The objective is to produce approximately
25,000 mt/y of cobalt sulphate.

Ausenco Engineering Canada Inc.
completed two studies: (1) a prefeasibility
study on an interim recommissioning of
the refinery by late 2020 or early 2021,
and (2) a feasibility study on an expansion
scenario to 55-mt/d nameplate capacity,
targeted for commissioning in Q4 2021.
The strategic objective is to achieve 5,000
mt/y of cobalt production (55-mt/d name-
plate, 50-mt/d average), which would ac-
count for approximately 5% of the current
global refined cobalt market.

The main refinery gallery in the build-
ing complex currently houses the pres-
sure oxidation circuit, solvent extraction
circuit (SX), product filtration and a con-
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First Cobalt plans to expand an existing cobalt refinery’s capacity from 12 metric tons per day throughput to 55
mt/d. Plant feed will come from Glencore’s operations in the Democratic Republic of Congo, where cobalt is ob-

tained as a byproduct of copper mining.

trol room. The proposed new layout adds
two new structures to the main complex;
one for tailings belt filters and the other
for crystallization and product bagging.
A new external building is also contem-
plated to house an expanded SX circuit
and sodium management infrastructure.
Other changes to the site layout include
additional tankage for reagent storage in
the tank farm area and improvements to
the ring-road around the refinery to ac-
commodate transport trucks.

An adjacent 80-acre tract held by First
Cobalt will be used for a new dry stacked
tailings management facility. Tailings
from the process are a gypsum that can
be dewatered and stacked for permanent
dry storage, according to the company.

The study describes the intended
plant modifications: Cobalt hydroxide
feed material will arrive in bulk bags that
will be emptied into a re-pulping system.
The slurry is then leached with sulphuric
acid under atmospheric conditions. Slur-
ry exiting the leach tanks is pumped to
the neutralization circuit where limestone
is added to raise the pH and precipitate
impurities such as iron. To minimize
downstream scaling, the slurry is cooled
to 30°C-35°C in a cooling tower, which
reduces soluble gypsum content. The
precipitated solids are removed through
thickening and filtration.

Prior to SX, the solution is reheated to
raise gypsum solubility and prevent sub-
sequent precipitation in the mixer set-
tlers. The first SX circuit will remove man-
ganese, copper, zinc, calcium and iron.

The extraction raffinate after this step
primarily contains cobalt, with nickel and
magnesium present as impurities. The
strip liquor reports to effluent treatment,
where the impurities are precipitated and
removed from solution prior to discharge.

The second SX circuit loads cobalt on
to the organic solvent while any residual
impurities remain in the aqueous phase.
The cobalt-loaded organic then proceeds
to the scrubbing mixer-settlers where the
pH is adjusted to remove impurities such
as magnesium and nickel that were load-
ed in the extraction stage. The scrubbed
organic goes to a final stripping stage
where the pH is lowered to bring the co-
balt out of the organic phase and into the
aqueous strip liquor stream. Once filtered
to remove entrained organic, the strip li-
quor enters the crystallization step.

The filtered strip liquor is pumped to a
mechanical vapor re-compression forced
circulation crystallizer. The crystalliz-
er functions by evaporating water using
steam in a heat exchanger, supersaturat-
ing the cobalt-rich strip liquor and caus-
ing crystallization to occur. The bleed
stream of cobalt sulphate crystals reports
to a thickener and centrifuge for dewa-
tering. Together they separate the solid
and liquid components of the slurry, pro-
ducing a dewatered product at <3% free
moisture. The centrifuged crystals then
report to a fluid bed dryer to reduce the
moisture content of the crystals to below
0.2% wi/w. Once dried, the final product
is bagged and is ready for shipment to the
end customer.
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GHH reported the new 45-metric ton (mt)
MK-42 dump truck offers a 24-m3 dump vol-
ume, “maximum drive power, great turning
radius, large dumping angle, and excellent
ergonomics and safety.” The MK-42 comes
with a Stage V 460-kilowatt (kW) Mercedes
OM473 engine as standard. Tier 3 and 4
versions are available. Volvo TAD1651 or
1671 engines are also available.

With Kessler axles and with a Dana
8000 series converter and gearbox com-
bo, the model is designed for use in harsh
underground environments. At 3 m wide
and high, and 10.5 m long, it is “surpris-
ingly compact,” the company reported. It
offers a “large dumping angle” of 68° for
high efficiencies and optimal cycle times.

The cab is rollover and falling object
protection certified and designed to be
spacious, quiet, pressurized and air con-
ditioned, GHH reported. It comes with
trainer seats.

The MK-42 is best paired with the
LF-14 Loader for three-pass loading. The
company offers consulting, aftermarket
support, parts sales and technical training.

Currently, the truck is available in
Russia. Global sales will follow further
testing, GHH reported.
www.ghh-fahrzeuge.de

Command Users Haul

2 Billion MT

Caterpillar reported in April that trucks
using Cat MineStar Command, combined,
had hauled 2 billion metric tons (mt), a
doubling of the tonnage hauled as of No-
vember 2018.

Command-equipped trucks have driv-
en over 67.6 million kilometers without a
lost-time injury, the company reported.

Those achievements were made possi-
ble in part by the company improving the
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speed of implementation, Cat reported.
“We're launching Command on more sites
and implementing it more quickly, so more
of our customers can experience the safe-
ty and productivity gains that autonomous
hauling delivers,” Sean McGinnis, product
manager, MineStar Solutions, said.

Caterpillar has 276 autonomous trucks
in operation, the company reported.

Separately, Cat added Edge to the
MineStar suite. The cloud-based solu-
tion is a platform for multiple parties to
manage information and build decisions
based on data assimilated from separate
areas or silos.

Edge automates data collection. It
employs artificial intelligence and ma-
chine learning for pattern identification.

Combined, the capabilities enable
leadership to focus on decisions to im-
prove operations, instead of on collecting
and interpreting data.

Edge is a subscription-managed
application.
www.cat.com

Complete Screening Solution,
Guaranteed

Sandvik released its Peak Screening of-
fering, described as a complete screening
solution that includes the screen, screen-
ing media and service program.

With the release, the company in-
troduced three new ranges of modular
screens that were designed to be main-
tenance friendly, versatile, reliable, and
faster to deploy and operate.

Under a Peak Screening agreement,
the customer would be qualified for one
of the new screens, screening media, in-
cluding the WX6500 tensionized rubber
screening media, and a service package.

Sandvik guarantees its screening
solutions will achieve key performance
indicators.

The concept reflects the company’s
commitment to solving customer needs,
Sandvik reported. “We want to help
customers benefit from the competitive
advantage Peak Screening can provide,
while establishing it as the defining
screening performance standard of our
industry,” said Mats Dahlberg, vice pres-
ident, lifecycle service, stationary crush-
ing and screening, Sandvik.

Separately, Sandvik launched the
Guide Adapter, which reportedly can
reduce top hammer hole de-
viation by up to 50%. The
solution is designed to help
customers achieve greater
productivity, longer tool ser-
vice life and improved safety.

In-depth  bench drilling
tests showed the solution lim-
ited deviation to between 3%
and 5%, which is a reduction
of up to 50%. It helped to in-
crease the service life of rock
tools by up to 40%, Sandvik
reported.

The Guide Adapter is avail-
able for T51 and GT60 Top
Hammer threads in different
diameters.
www.rocktechnology.sandvik
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Minetruck Updates Nix
Emissions, Up Efficiency
Epiroc reported the Minetruck MT65 has
been updated to meet Tier 4 and Stage 5
emissions requirements and is CANMET
and MSHA certified. NOx and diesel par-
ticulates have been lowered by 45% and
80%, respectively, over the Tier 2 model.

The updates include the new Ejector
dump box option for compact envelop ap-
plications. The modular design is a pin-on
solution that attaches to the load frame,
the company reported.

A load-weighing display is optional
and helps the operator determine if the
truck is fully loaded. The data can be
used by the company’s telematics sys-
tem, Certiq.

Combined, the updates should help
miners improve safety, sustainability and
production efficiency, Epiroc reported.
www.epirocgroup.com

Compact, Rugged Motors
ABB reported the AXW 5000 and 5800
motors offer more horsepower per
pound than conventional enclosed fan-
cooled motors but with a smaller frame
size. The motors are ideal for compact
installations.

Listed advantages include high-
er power densities, smaller footprint,
noise reduction, and constant cooling
on variable-speed drive applications,
ABB reported. With a cooling water jack-
et surrounding the motor, the AXW unit
is optimal for continuous operations in
harsh, contaminate-filled environments.

The main terminal box and auxiliary
box can be installed in several positions
for simple installation and efficient main-
tenance, the company reported. The rigid
frame design increases stability so the
motor has very low vibrations and can
meet strict specifications.

The motors are available with up to an
IP56 rating.
www.new.abb.com
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Small Crusher Cuts Costs,
Ups Production

Metso introduced the Nordberg HP90O
Series cone crusher, which, the company
reported, is built to increase performance
while reducing CAPEX.

The unit is an upgrade to its prede-
cessor, the HP80O0 cone crusher. Rough-
ly 80% of the parts are compatible
between the two models. The HP900
comes with improved kinematics, raised
pivot point, and a power increase, which
leads to a 15% capacity increase, the
company reported. It features a new lu-
brication system.

The unit is delivered preassembled,
pre-wired and factory tested. Installation
time is reduced by 50%, Metso reported.

The crusher allows passage of tramp
iron. Top service access to the head,
shaft, eccentric and other major compo-
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nents make disassembly safe and easy,
the company reported. “Metso wear parts
can be replaced up to four times faster
than similar cone crushers.”

The crusher comes standard with Met-
so’s IC70C automation system.

Separately, Metso released the
Megaliner for discharge systems, which
reportedly speeds up grinding mill relines
by up to 50%.

The solution enables the company to
offer Megaliner for all sections of hori-
zontal mills: the head, the shell and the
discharge system.

Megaliner for discharge systems inte-
grates dischargers, grates, lifter bars and

filling segments in one unit. Therefore, it
has up to 70% fewer parts. That means
quicker and safer changeouts, the com-
pany reported.

It has a minimal number of attach-
ment points. The bolts are inserted from
the outside of the mill. Maintenance work
can be done on steady, safe platforms.

Liner bolts are shorter and protected
from dust, corrosion and general mechan-
ical damage, making them longer lasting
and easier to remove.

Megaliner is suitable for large AG,
SAG and ball mills.
www.metso.com

Modular Aggregate Crushing
Platforms

Superior Industries announced Fusion
Modular Platforms, pre-engineered mod-
ular plants for aggregate crushing, sort-
ing, sizing and washing. The plants are
designed to be scalable and expand with
the work site, the company reported.

Offerings include jaw, cone and impact
crushing platforms, horizontal screening
platforms, with two-, three- and four-deck
models, and a group of traditional wash-
ing and modern low-water washing plat-
forms.

The platforms are meant for custom-
ers that want scalability and flexibility;
convenient installation and dismantling;
and seamless integration with other Su-
perior crushing, screening, washing and
conveying machinery.

The platforms offer earlier commis-
sioning, reduced launch costs and rela-
tively simple shipping, Superior reported.
www.superior-ind.com
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Dewaterirll\ﬂ Pump Moves
1,400 GP

Thompson Pump debuted its 6-in. rotary
wellpoint pump, which features high air
handling, water volume capabilities of up
to 1,400 gallons per minute, heads of up to
80 ft, operating speeds of up to 2,000 rpm,
and a low-horsepower Tier 4 Isuzu engine.

It is designed for wellpoint and sock
dewatering applications.

The unit was created to meet high de-
mand and expand the rotary pump series,
the company reported. In the series is an
8-in. and a 12-in. rotary wellpoint pump.
www.thompsonpump.com

Set Preassembled Sprockets
to Cut Torque

U.S. Tsubaki Power Transmission LLC
launched the Torque Limiter Sprocket, a
complete assembly. The device provides a
powerful and long-lasting torque-limiting
solution, the company reported.

Springs, bushings and sprocket come
preassembled so customers can install it
into the shaft, set the torque limit and
move on.

The unit is designed to improve both
the customer-ordering process and in-
stallation experience over the existing
line of Tsubaki Torque Limiters, the com-
pany reported.
www.ustsubaki.com

Satellite Connectivity for
PTT, Data
Cobham SATCOM launched the EXPLOR-
ER 323, a satellite terminal that can be
mounted on vehicles to support connectiv-
ity anywhere in the world. While offering
99% uptime, it can be used to provide
access to the Broadband Global Area Net-
work (BGAN), real-time GPS and teleme-
try, and push-to-talk (PTT) capabilities.
Supported by EXPLORER, a new In-
marsat Global Government BGAN PTT
solution can be seamlessly switched be-
tween UHF, VHF, 3G, 4G, and satellite
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for secure data and communications, the
Inmarsat reported. It provides voice, data
and streaming services regardless of the
situation or conditions on the ground, the
company reported.

EXPLORER is equipped with an inte-
grated transceiver and an auto-tracking
antenna, and uses one cable to connect
power and Ethernet.

The EXPLORER integrates easily into ex-
isting radio equipment, the company report-
ed. Inmarsat BGAN PTT can be integrated
with existing radio and data networks.
www.inmarsat.com /www.cobham.com

Programmable Logic
Controller on a Chip
Divelbiss Corp. announced the second-
generation P10 PLC on a Chip, an em-
bedded, single-chip, programmable logic
controller. The chip has similar capabil-
ities and performance as the larger P13
PLC on a Chip but in a LQFP144 package.
The chip can be added to any em-
bedded application with no low-level
programming required. It has a tempera-
ture range of -40° to 85°C and can be
embedded in electrohydraulic and mobile
equipment, motor drives, telematics, re-
mote field applications and more.
www.divelbiss.com

Microchipped Cable for
Inventory Planning
Nexans AmerCable introduced RFID-em-
bedded SHD-GC mining cables. With a
small string of passive RFID chips woven
into the cable’s core prior to jacketing, Nex-
ans AmerCable gives customers the ability
to access real-time cable information for
inventory management and planning.
Using a scanner and the Nexans
Smart Inventory Management (SIM) app
on a smartphone, the user can access
identification data, repair history, tech-
nical data, repair manuals and other im-
portant information. History can include
damage incidents, repairs and post-repair

data. SIM information is easy to access
and share, the company reported.

The RFID chips are programed prior
to shipping.
nexansamercable.com

Tough Steel Alloy Wear Liners
Tricon Wear Solutions introduced its new
high-grade steel alloy Tri-Tuff wear liners,
which offer a combination of strength
and toughness. The alloy gives users the
choice of reducing weight, with thinner
liner packages, or increasing wear life,
with thicker liner packages.

The liners are available for any model
crusher, infeed/outfeed, and convey/bin
system. Available up to 3-in. thick, the lin-
ers can be customized to any size or shape.
www.triconwearsolutions.com

Vest Cools Core

StaCool  Industries announced the
StaCool Vest Core Body Cooling System,
made from Airprene material and with
ThermoPak inserts.

The vest provides up to three hours
of cooling per ThermoPak. It comes with
four packs.

The vest can be worn either under or
over clothing. It weighs less than 5.5 Ibs
with ThermoPaks installed. It zips up the
front, and is available in fire retardant
materials.
www.stacoolvest.com
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www.vertiflopump.com

HELP WANTED

FREELANCE WRITERS

Engineering and Mining Journal is looking
for remote freelance writers who can create
quality content for the magazine. Knowledge
of mining and mineral processing industries
is preferred. We are especially interested in
writers residing in Indonesia, Australia and
China, but are open to writers in other parts
of the world as well. You will be contributing
news and feature articles to the magazine.

If interested, please send your resume
and at least two writing samples to
Jennifer Jensen, associate editor, at
jiensen@mining-media.com.
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MARKETS

Iron Ore Prices Climh Along
With Brazilian COVID-19 Cases

Iron ore prices were approaching $100
per dry metric ton (dmt) after Vale was
forced to suspend operations as more of
its miners contracted COVID-19. A Bra-
zilian court issued an order to halt min-
ing at the Itabira complex after nearly
200 miners reportedly tested positive.
The E&MJ Price Index (below) shows
iron ore prices increased $15.48/dmt
during May to $97.98/dmt.

Vale said it suspended activities at
the Itabira mining complex, which in-
cludes the Conceicao, Caué and Perig-
uito mines, to comply with a decision
issued by the Regional Labor Court of
the 3rd Region of Minas Gerais. The
company said the ruling will remain in
effect until it receives a judgment on
the merits of the action or until the
implementation of control measures to
protect miners from COVID-19 satisfies
labor inspectors, under a possible daily
penalty of R$500,000 ($100,000).

With most of its population resid-
ing in urban centers, the number of
COVID-19 cases in Brazil is now report-
edly second only to the U.S. This is the
latest in a string of supply disruptions for
Vale, following the Brumadinho tailings
dam failure during January 2019. Ana-
lysts believe iron ore prices could sustain
the $100/dmt for the next two months.
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In April, Vale lowers its iron ore production guidance for 2020 changed to 310 million mt to 330 million mt.

With the world’s economy recovering
from the COVID-19 lockdown, this is an
inopportune situation for Vale. Chinese
demand for iron ore is growing with
many of the steel mills looking to re-
plenish stockpiles.

In April, Vale reduced its annual pro-
duction guidance 15 million mt to be-
tween 310 million mt and 330 million
mt. Production losses due to COVID-19
were part of that equation and the com-
pany said it does not believe it needs to
revise its guidance. The Itabira mines
supply iron ore to the Tubarao pelletiz-

(June 1, 2020)

ing complex and most of its production
is consumed domestically.

Australian iron ore miners, such as
BHP Billiton, Rio Tinto, Fortescue Metals
Group and Roy Hill, are expected to cap-
italize on this short-term situation. Aus-
tralian exports have grown significantly.
Exports from Port Hedland, the country’s
largest iron ore exporting facility, were up
in May. According to the Pilbara Ports Au-
thority, Port Hedland achieved a monthly
throughput of 48.4 million mt, of which
47.8 million mt was iron ore. That figure
was a 4% increase from May 2019.
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Haul more with less

Lower your OPEX and increase your profitability with
Metso Truck Body.

The Metso Truck Body is a groundbreaking innovation that combines
the benefits of rubber with the strength of steel, enabling mines
and quarries to haul more with less.

Hauling is one of the most cost-intensive components of a typical
mining or quarrying operation. Metso Truck Body is a lightweight,
rubber-lined tray designed for off-highway trucks. The elastic rubber
absorbs up to 97% of the impact, preventing it from reaching the
frame and allowing for a lighter-than-usual, high-strength steel
frame beneath the rubber.

Metso Truck Body weighs 20-30% less than a traditional steel-lined
truck body, increasing your payload by up to several tons.

Visit metso.com/MetsoTruckBody to learn more.
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https://www.metso.com/
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OUR IRON WILL WASTO
REDUCE FUEL
CONSUMPTION BY 8%

S0 YOUR IRON WILL BE

INTRODUCING THE EX2600-7.



http://www.hitachiconstruction.com/products/ex2600-7/



